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  INTRODUCTION TO THE CLASSIC 
EDITION

A brief history of developments 

 We decided to write Attention and Emotion because we felt that little work up 
to the early 1990s had addressed funda mental ques tions concern ing the role of 
atten tion in the self- regu la tion of emotion: What role does atten tion play? How 
should atten tion be modelled? Could atten tion research be used as a rigor ous 
means of linking psycho lo gical disorder to under ly ing causal inform a tion 
processing mech an isms? How might discov er ies in cognit ive psycho logy inform 
our under stand ing and treat ment of psycho lo gical disorders? These import ant 
ques tions should be of interest to clini cians, but exist ing models and treat ments 
often used cognit ive termin o logy without any real under stand ing of cognit ive 
psycho logy. Take, for instance, the Schema concept and the idea of cognit ive 
biases as a basis for cognit ive- beha viour therapy; most clini cians did not ques tion 
the nature of these constructs or the mech an isms by which they cause disorder. 
In fact the very idea that negat ive thoughts cause psycho lo gical disorder is 
ques tion able – most people have them but most people do not exper i ence 
diffi  culties. Furthermore, whilst there had been an emphasis on the content of 
cogni tion (thoughts/memor ies) as a driving force in patho logy, we were 
not convinced that this was the most relev ant dimen sion of think ing for psycho-
path o logy. It seemed that there were some very import ant unanswered ques tions 
and that answer ing them might set the way to signi fi c ant insights and to devel-
op ing more effect ive, psycho lo gic ally based treat ments. 

 In our book, we offered new inter pret a tions of the results of studies on atten-
tion and emotion, and a new integ rat ive model: the Self-Regulatory Executive 
Function (S-REF) model. Of course, any model can turn out to be right or 
wrong, but in any case we felt that it was crit ical to high light the import ance of 
basing therapy on an expli cit cognit ive- psycho lo gical model. Unlike prevail ing 
theor ies of the time, we assigned a central role to conscious stra tegic processes 
and to meta cog nit ive beliefs in explain ing psycho lo gical disorder. We argued for 
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a shift away from a mono lithic view of thoughts towards an integ rated view in 
which thoughts are multi fa ceted inner events and the nature of the person’s reac-
tion to them is more import ant than their specifi c content. How has this approach 
and how have the conclu sions we reached fared over the last 20 years? In this 
addendum to the classic issue we will summar ise the high lights of the volume and 
provide an over view of recent devel op ments.  

  Part 1: Emotion, atten tion and inform a tion processing 

 In the fi rst section of the book we presen ted the main psycho lo gical theor ies of 
atten tion of the time. Attention can be usefully viewed in two ways: 1) as a 
process of selec tion of which stimuli are import ant and should infl u ence responses; 
2) a process of intens ive or sustained ‘concen tra tion’ which increases the effi -
ciency of processing. We eval u ated the success of exist ing theory in account ing 
for the selec tion of mater ial for conscious processing, accom mod at ing the limited 
capa city of atten tion, and differ en ti at ing the role of volun tary and invol un tary 
processes in controlling cogni tion. 

 The select ive and intens ive aspects need to be distin guished in clin ical contexts 
and when build ing models of psycho lo gical disorder. There may be abnor mal ity 
in one or both of these. For example, in select ing certain stimuli for further 
processing the obses sional patient with contam in a tion fears may readily detect 
dirt in the envir on ment. In the domain of ‘concen tra tion’ the depressed patient 
may show an inab il ity to intens ively focus atten tion and/or show a preoc cu pa tion 
with feel ings of fatigue that sustains atten tion to symp toms. We conten ded 
that abnor mal ity in selec tion and concen tra tion has signi fi c ant clin ical implic a-
tions because it shapes the way the (inner and outer) world is exper i enced. It is 
precisely biases in such exper i ence that are a found a tion for psycho lo gical disorder. 
However, we concluded that subject ive and labor at ory demon stra tions of atten-
tion disturb ance had not been very inform at ive for the clini cian. This is largely 
because the process of selec tion and of concen tra tion are depend ent on both auto-
matic (habit) and controlled processes and clin ical advances require an explan a-
tion of which set of mech an isms are involved, so as to caus ally link atten tion to 
emotion disorder. 

 In Part 1 our review provided abund ant evid ence of select ive atten tion bias for 
emotion- related mater ial, as well as defi  cits in concen tra tion. But less compel ling 
was the evid ence that such effects were auto matic. In fact, there were clear indic-
a tions that bias in atten tion was linked to more stra tegic processes. Furthermore, 
one of the prob lems with labor at ory studies of atten tion, such as those using the 
emotional Stroop or dot- probe tests, is that they did not repres ent the types of 
complex social or ecolo gic ally valid internal inform a tion that are the focus of the 
patient’s concerns and so the effects were diffi  cult to inter pret. There were also 
ques tions about whether the effects repres ent the impact of worry ing or the 
content of under ly ing struc tures? We described how the concept of schema has 
been infl u en tial in cognit ive- beha vi oural therapy and used to account for biases 
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in atten tion. But this concept was also found to have signi fi c ant weak nesses, not 
least the prolif er a tion of differ ent schemas required to ‘fi t the data.’ Moreover, 
schema and auto mati city (habit) models fail to account for an import ant feature 
of cogni tion; the indi vidual’s infl u ence over whether or not to continue with 
current processing. 

 One of our conclu sions, and one that had profound implic a tions for the model 
that we even tu ally went on to propose, is that we should not under es tim ate the 
role of volun tary (stra tegic) atten tion. By implic a tion we needed a model placing 
stra tegic control centre- stage in emotion disorder. We argued that psycho lo gical 
disorder might be iden ti fi ed with the person’s volun tary strategy for controlling 
atten tion and as such we must under stand what causes the differ ences between 
patients and non- patients. We became even more aware that schema theory, the 
basis of cognit ive- beha viour therapy, did not explain how self- know ledge (e.g. 
believ ing “I am worth less”) could control or bias atten tion func tion ing and it 
ignored signi fi c ant domains of processing involved in self- control. 

 When we turned our analysis to the possib il ity that defi cit in atten tion might 
be asso ci ated with emotion disorder we found ample demon stra tions of the 
negat ive effect of state anxiety and depres sion on atten tion effi  ciency. These 
effects, it seemed, were likely to be caused by intrus ive thoughts and worries. We 
ques tioned the defi cit inter pret a tion of poor memory perform ance in obsess ive- 
check ers as poten tially showing an effect of rumin a tion that inter feres with 
encod ing or a meta cog nit ive effect of doubt ing memory. Our view was that true 
defi  cits in atten tion were unlikely to be a main contrib utor to emotion disorder 
and instead appar ent defi  cits were more likely to be a consequence of think ing 
styles (worry/rumin a tion) and of meta cog nit ive factors which were the more 
import ant causes of disorder. 

 Update: 
 Some contem por ary issues remain similar to those we high lighted in 1994. 

The most basic of these is the pervas ive ness of atten tional bias across differ ent 
traits and clin ical disorders that might be asso ci ated with threat sens it iv ity. For 
example, the pion eer ing theory of Williams et al. (1988) held that select ive atten-
tion bias was char ac ter istic of anxiety, but not depres sion. There are now signi-
fi c ant research liter at ures demon strat ing bias asso ci ated with all the major 
emotional disorders, as well as relev ant person al ity traits, confi rm ing that bias is 
not specifi c to any partic u lar disorder (Cisler & Koster, 2010). Bar-Haim et al.’s 
(2007) meta- analysis found no differ ences in the magnitudes of bias across 
differ ent anxiety disorders, and a meta- analysis of emotional Stroop effects in 
depres sion confi rmed the reli ab il ity of the effect (Epp, Dobson, Dozois, & 
Frewen, 2012). Broadly, such fi nd ings vindic ate our trans dia gnostic approach of 
seeking abnor mal it ies in atten tional func tion that may be common to multiple 
disorders. 

 The more chal len ging issue is to identify the under ly ing processing mech an-
isms that gener ate bias, mech an isms which may vary across disorders (Teachman 
et al., 2012). In 1994, the debate concerned prin cip ally whether bias was 
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auto matic or stra tegic in nature. The S-REF model incor por ated both but was 
unique in giving an emphasis to stra tegic sources. Today, most theor ists would 
prob ably agree on a role for both types of bias. The evid ence for auto matic bias is 
strengthened by numer ous demon stra tions of bias with sublim inal (masked) 
stimuli. Bar-Haim et al. (2007) showed that effect sizes for sublim inal bias in 
both Stroop and dot- probe paradigms were similar to those for tasks using 
unmasked stimuli. One could quibble with auto mati city on several grounds. 
Contemporary research ers some times neglect the meth od o lo gical diffi  culties of 
demon strat ing that encod ing stim u lus meaning is truly uncon scious (Holender, 
1986), and wrongly assume that sublim inal processing is neces sar ily auto matic 
and inde pend ent of atten tion (Dehaene et al., 2006). Strategic processes may 
prime uncon scious processing of threat stimuli (Matthews & Wells, 2000; Wells 
& Matthews, 1996). For example, Luecken, Tartaro and Appelhans (2004) found 
sublim inal bias only when sublim inal trials were preceded by supra lim inal trials. 
Similarly, sublim inal atti tude activ a tion is demon strated only in exper i ments in 
which parti cipants previ ously assign atten tion to the relev ant affect ive stim u lus 
dimen sion (Spruyt, De Houwer, Everaert & Hermans, 2012). Nonetheless, the 
evid ence for bias in processing sublim inal stimuli is persuas ive, even if the evid-
ence for auto mati city is not conclus ive. 

 There is addi tional evid ence for stra tegic infl u ence on bias, includ ing demon-
stra tions of bias at relat ively long stim u lus dura tions (Cisler & Koster, 2010), 
delayed cross- trial bias (McKenna & Sharma, 2004), and modu lat ory effects of 
atten tional control and emotion regu la tion strategies (Cisler & Koster, 2010). 
Indeed, Phaf and Kan’s review (2007, pp. 184) concluded that “the emotional 
Stroop effect seems to rely more on a slow disen gage ment process than on a fast, 
auto matic, bias”. This conclu sion fi ts neatly with our idea that clin ical disorder is 
linked with sustained or exten ded processing. Wells (2000) proposed that thera-
peutic strategies should be developed to enhance fl ex ible meta cog nit ive control 
aimed to improve disen gage ment of persev er at ive processes. 

 Further evid ence indic ates that choice of coping strategy appears to affect 
atten tional and inter pret ive bias (Avero et al., 2003), as well as overall effi  ciency 
of atten tion in stress ful task envir on ments (Matthews & Campbell, 2009). Thus, 
the chal lenge for theory is to model the inter ac tion of auto matic and stra tegic 
processes. A fi rst step is to acknow ledge that stra tegic processes may be engaged 
to inhibit auto mat ic ally gener ated bias (e.g., Mathews, 2004). Such a posi tion is 
reas on able in cases, as in the emotional Stroop, in which threat stimuli have 
no direct task relev ance and processing must be inhib ited to prevent distrac tion. 
The S-REF model that we proposed goes beyond this posi tion, however, in 
suppos ing that bias may be directly gener ated by stra tegic search for self- relev ant 
inform a tion. 

 The S-REF model postu lated multiple infl u ences on bias includ ing erro neous 
meta cog nit ive beliefs that think ing is uncon trol lable or posit ive beliefs that 
focus ing on threat is helpful (Wells, 2000). In other respects, the terms of the 
debate have moved on. In partic u lar, a simple dicho tomy of auto matic and 
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controlled processing is simplistic. Teachman et al. (2012) point out that there are 
disso ci able criteria for auto mati city includ ing inac cess ib il ity to conscious ness, 
effi  ciency, lack of inten tion, and uncon trol lab il ity. Their review concluded that 
lack of control of biased processing is commonly found across disorders, but lack 
of conscious aware ness and inten tion are char ac ter istic of clin ical anxiety but not 
major depres sion. Also, in activ a tion- based models such as those preval ent in 
connec tion ist model ing (Matthews & Harley, 1996), there is no differ ence 
between ‘auto matic’ and ‘stra tegic’ activ a tion, only in the modules of the network 
archi tec ture that serve to gener ate activ a tion. For example, we can model the 
infl u ence of strategy in rela tion to exec ut ive processing modules that regu late 
activ a tion of lower- level networks (Matthews, Gruszka & Szymura, 2010). 

 Recent work has also emphas ized that multiple processes may gener ate bias. 
Early anxiety studies focused on pre- attent ive bias in atten tion (Williams et al., 
1988), but there may be distinct biases in semantic processing. These include 
inter pret at ive biases such as eval u at ing neutral stimuli as threat en ing, and judg-
ment biases such as under es tim a tion of personal control of threats (Cannon & 
Weems, 2010; Hertel, Brozovich, Joormann, & Gotlib, 2008). Selective atten-
tion too may be decom posed into distinct compon ent processes includ ing initial 
focus ing and later disen ga ging from threat. Typically, disen gage ment is found to 
be more sens it ive to anxiety (Leleu, Douilliez, & Rusinek, 2014), though not 
invari ably so (Clarke, Hart, & MacLeod, 2013). Such fi nd ings support a key 
premise of the S-REF model, the need to under stand the inter ac tion of emotion 
and cogni tion within an expli cit archi tec ture (Matthews & Wells, 1999). Current 
theory is actively attempt ing to accom mod ate multiple biases and processes; for 
example, Cisler and Koster (2010) attrib ute facil it ated atten tion to an auto matic 
threat detec tion process, diffi  culty in disen gage ment to a defi cit in atten tional 
control, and atten tional avoid ance to emotion- regu la tion. 

 A similar perspect ive emerges from work on atten tional impair ment on tasks 
using affect ively neutral stimuli. Whereas classic test anxiety research implic ated 
a general inter fer ence effect, modern theor ies differ en ti ate multiple processes. 
Notably, Attentional Control Theory (ACT: Eysenck & Derakshan, 2011) seeks 
to relate anxiety defi  cits to exec ut ive processes. Effects appear more reli able for 
inhib i tion of task- irrel ev ant processing than for set shift ing or memory updat ing. 
Differentiation of state dimen sions has also contrib uted to under stand ing atten-
tional impair ments (Matthews et al., 2002). Loss of task engage ment reduces 
atten tional resource avail ab il ity and sustained concen tra tion, whereas distress 
states espe cially impair working memory, multi- tasking and exec ut ive func-
tion ing (Matthews & Campbell, 2010; Matthews & Zeidner, 2012). 

 We thus have a fi ner- grained picture of how negat ive affect may inter fere with 
a range of core cognit ive processes than was possible in 1994. Nevertheless, key 
constructs such as working memory and atten tional resources remain some what 
impre cise, and a need for the future is the devel op ment of quant it at ive models, in 
which anxiety effects can be linked to para met ers of an expli cit archi tec ture. 
Matthews and Harley (1996) explored altern at ive models for atten tional bias in 
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the emotional Stroop using a back- propaga tion network capable of learn ing 
across repeated trials. Consistent with the S-REF model, a stra tegic imple ment-
a tion of bias was more success ful in repro du cing actual perform ance outcomes 
than were either innate or learned auto matic biases. 

 The differ en ti ation of multiple processes in atten tion is suppor ted from a neur-
os cience perspect ive. The neuro bi o logy of bias was beyond the scope of the 
S-REF model, and we will refer to it only briefl y here. Broadly, fi nd ings from 
both humans and other mammals suggest a two- process model similar to those 
sugges ted by atten tional perform ance data. One network of brain struc tures, 
focused on the amyg dala, supports early atten tion to threat, whereas higher- level 
regu la tion and control is effected by cortical struc tures such as lateral prefrontal 
cortex (Cisler & Koster, 2010; Hofmann, Ellard, & Siegle, 2012). Individual 
differ ences in the sero tonin trans porter gene (5-HTTLPR) may be implic ated in 
the func tion ing of these struc tures (Pergamin-Hight, Bakermans-Kranenburg, 
van Ijzendoorn, & Bar-Haim, 2012). The integ ra tion of cognit ive- psycho lo gical 
models of bias, includ ing connec tion ist models, with the fast- devel op ing under-
stand ing in relev ant neur os cience is an import ant chal lenge for both research ers 
and clini cians (e.g., Clark & Beck, 2010). 

 The fi nal issue to high light here is the func tional signi fi c ance of atten tional 
bias. In 1994, one of our concerns with theory of the time was that it sugges ted a 
‘drip- feed’ view of anxiety. That is, the person is a passive recip i ent of infu sions 
of threat stimuli, whose ‘dosage’ depends on anxiety. This stim u lus- driven 
(bottom- up) perspect ive confl icts with the view of the person as an active agent 
who samples the envir on ment select ively and stra tegic ally in pursuit of personal 
goals. In affl u ent, modern soci et ies the threats we face are often not external 
agents beyond our control, such as pred at ory animals. Instead, we choose to 
accept socially- defi ned risks in pursuit of personal goals, such as failure in taking 
an exam, or rejec tion in seeking inter per sonal rela tion ships. The motiv a tional 
and self- relev ant context for processing threat thus becomes import ant. Consistent 
with a contex tual perspect ive, a review (Staugaard, 2010) concluded that social 
anxiety reli ably biases processing of threat en ing facial stimuli only over short 
stim u lus dura tions, and higher level processes such as inter pret a tion and judg-
ment do not show reli able bias. These fi nd ings suggest a low- level auto matic bias, 
but Staugaard’s (2010) point is that the photo graphic images used are rapidly 
recog nized as not posing any real threat. Similarly, biased processing of Stroop 
and dot- probe stimuli may have limited relev ance outside the labor at ory. 

 An emphasis on context is consist ent with recent trends in emotion research. 
Clore and Huntsinger (2009) ques tion the extent to which posit ive and negat ive 
affect drive specifi c cognit ive or atten tional styles, as opposed to provid ing feed back 
on current percep tions, goals and responses (affect- as- inform a tion). For example, 
Wells (2000) proposed that internal feeling states and affect provide ‘meta cog nit ive 
data’ used by patients to infer the ‘valid ity’ of beliefs or used as a guide of when to 
termin ate coping efforts. The most radical version of this trend – Martin’s 
(2001) mood- as- input theory – states that affect ive states have no intrinsic biasing 
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effects at all. Instead, their infl u ences on cogni tion and beha vior derive from how 
the state is inter preted in context. This theory may be useful for under stand ing 
bias effects on relat ively complex decision- making tasks that may be more repres-
ent at ive of real- life atten tional processing than simple labor at ory tasks such as 
Stroop. Matthews, Panganiban, and Hudlicka (2011) developed a decision- 
making task that required respond ents to search through icons repres ent ing 
possible threats and bene fi ts. Trait anxiety related to bias in sampling threat icons 
as expec ted, but contrary to a simple auto matic bias hypo thesis, a state anxiety 
induc tion actu ally elim in ated the trait bias. It was sugges ted that induc tion 
allowed trait anxious subjects to attrib ute their anxiety to the induc tion mater-
i als, includ ing music, rather than to perform ance concerns. Kustubayeva, 
Matthews and Panganiban (2012) found rela tion ships between inform a tion 
search and posit ive and negat ive affect varied accord ing to whether the person 
was gener ally failing or succeed ing. For example, negat ive affect may signal task 
diffi  culty in the failure context (leading to loss of motiv a tion) but the need to 
remain vigil ant in the success context (leading to increased motiv a tion). Such 
context- depend ent effects seem rather differ ent to classic atten tional bias, but 
they may be as or more import ant in real life settings. Correspondingly, it may be 
import ant for clin ical psycho lo gists to explore how the client under stands and 
uses their feel ings of anxiety in a given setting, rather than under stand the anxiety 
solely as an index of threat. 

 In sum, there are various respects in which basic research on anxiety and 
atten tion has advanced since 1994, most notably in the differ en ti ation of multiple 
processes under pin ning bias and impair ment, and in the corres pond ing neur o-
logy. The precise specifi c a tion and model ing of cognit ive and neural archi tec-
tures is a prior ity for future theory in the area. Consistent with the S-REF model, 
it is increas ingly appar ent that such model ing must accom mod ate stra tegic 
processes serving personal goals, in addi tion to auto matic biases. Furthermore, 
the ecolo gical valid ity – and hence clin ical relev ance – of simple labor at ory 
paradigms for examin ing bias requires further exam in a tion. The infl u ence of 
negat ive emotion on decision- making may be at least as relev ant to bias in 
real- life settings.  

  Part 2: Cognitive content and process in emotional disorder 

 In Part 2 of the volume we turned our emphasis to the content of atten tion; 
an area of major import ance in clin ical theor ies and in treat ment, espe cially 
cognit ive- beha viour therapy. For some time we harboured concerns about the 
rather simplistic view of thoughts in clin ical theory. In 1994 there was little 
distinc tion between worry, auto matic thoughts and rumin a tion, for example. 
Furthermore, processes such as worry were largely viewed as autonom ous or 
merely symp to matic of anxiety. We considered three types of thoughts that had 
received empir ical and concep tual scru tiny: auto matic thoughts, worry and 
intrus ive thoughts and explored how they may be similar and differ ent. Whilst 
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acknow ledging the content of thoughts and content specifi city we opened out the 
discus sion to consider how other specifi c factors – namely the indi vidual’s strategy 
for controlling thoughts and meta cog nit ive beliefs about thoughts – could play an 
import ant role in causing emotional disorder. We conten ded that meta cog nit ive 
beliefs and control strategies should be examined as factors main tain ing worry 
and obses sional prob lems. The distinc tion we made between intrus ive thoughts/
auto matic thoughts and worry, and the idea that sustained concep tual activ ity in 
the form of worry should be seen as a coping strategy was novel and signi fi c ant in 
later devel op ments of the S-REF model and in meta cog nit ive therapy (Wells, 
1997; 2000; 2009). In partic u lar, it marked a move away from focus ing therapy 
on content to focus ing on the control of worry and similar processes of rumin a-
tion. In subsequent chapters we described how psycho lo gical disorder appeared to 
be caused by persev er a tion in think ing (e.g. worry/rumin a tion) whilst viewing 
auto matic thoughts as ‘trig gers’ for this more import ant (and unhelp ful) form of 
sustained processing. 

 The content of atten tion that did appear highly signi fi c ant in emotion disorder 
and stress responses was self- focused atten tion. This was a generic factor elev ated 
across all types of psycho lo gical disorder examined. Interpreting this fi nding was 
prob lem atic because most studies had not attemp ted to link self- focus with inform-
a tion processing models of atten tion. Self- focus was viewed in content terms rather 
than seen in a wider cognit ive processing context. We postu lated that heightened 
self- focus was a marker for a certain think ing style involving the prior it iz ing of 
worry/rumin a tion, concen trat ing on threat, and intern ally direc ted coping beha-
viours such as thought control. In Part 3 of the book when describ ing the S-REF 
model we termed this think ing style the  Cognitive Attentional Syndrome  (CAS). 

 We also considered what cognit ive models of subclin ical stress can tell us about 
vulner ab il ity to emotional disorder. Such models, notably of Lazarus and Folkman 
(1984), emphas ize the dynamic nature of the stress process. However, in research 
on person al ity and vulner ab il ity the subtleties of process models are often lost, so 
that vulner ab il ity is equated with some stable bias in appraisal and/or coping 
pref er ence (Matthews, Deary & Whiteman, 2009). Our reading of the stress 
liter at ure sugges ted a multi- level perspect ive on vulner ab il ity to excess ive 
negat ive affect and emotional disorder. First, vulner ab il ity might derive from 
low- level biases in threat processing, includ ing select ive atten tion bias. Genetic 
and biolo gical factors might be ante cedent to such biases. Second, vulner ab il ity 
might be a consequence of social know ledge, and malad apt ive beliefs about 
others. Third, vulner ab il ity might refl ect the self- regu lat ory strategies that the 
person deployed as intru sions from low- level processing activ ated dysfunc tional 
social know ledge. Such strategies included conven tional coping strategies as well 
as efforts at thought and emotion control driven by meta cog nit ive beliefs. 
Personality traits asso ci ated with vulner ab il ity, such as trait anxiety, might then 
be asso ci ated with a range of processing char ac ter ist ics. 

 Our perspect ive was dynamic in two respects. First, the various specifi c processes 
engaged by a threat en ing event tended to inter act with and feed off one another, so 
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that dysfunc tion is char ac ter ized by the CAS syndrome already described, 
rather than any single key process. The role of exec ut ive processing in access ing 
meta cog nit ive beliefs is crit ical in chain ing together multiple processes. For 
instance, Wells (2000) gives the example of a Generalized Anxiety Disorder (GAD) 
patient worried that their partner would be in a car acci dent. The meta cog ni tion 
that worry is neces sary to counter this threat may drive processes such as monit-
or ing the partner’s driving (select ive atten tion bias), refl ec tion on previ ous near- 
misses on the road (memory bias), imagin ing the partner in hospital (intru sion), 
efforts at discour aging the person from driving (coping), and attempts to think 
posit ively (emotion- regu la tion). Second, as in contem por ary person al ity theory 
(Matthews et al., 2009), beha vior is also regu lated by dynamic inter ac tion between 
the person and the external envir on ment. Dysfunctional cycles of inter ac tion may 
promote disorder. For example, a socially anxious person may believe others are 
criti ciz ing them, an appraisal suppor ted by the CAS and its attend ant cognit ive 
biases. If the person avoids further social contact as a coping strategy, dysfunc tional 
negat ive self- beliefs will be elab or ated and the person is deprived of the oppor-
tun ity to exper i ence posit ive social inter ac tion. Hence, it is essen tial that therapy is 
not direc ted only to specifi c beliefs but towards modi fy ing the pattern of atten tion 
and inter pret a tion that leads to harmful inter ac tions with the outside world. 

 When we wrote Atte ntion and Emotion  a restric ted range of research existed on 
atten tion- focused treat ment tech niques. Most published studies invest ig ated 
simple distrac tion effects on pain, anxiety or depres sion or the effects of task- 
focus ing instruc tions on perform ance under eval u at ive stress. Moreover, it was 
diffi  cult to isolate effects specifi c to atten tion manip u la tions because atten tion 
proced ures were often embed ded in multi- compon ent treat ment pack ages. We 
briefl y discussed a novel atten tion train ing tech nique that was based on modi-
fy ing self- focused processing (Wells, 1990); however, there was little data on this 
tech nique in 1994. 

 We concluded Part 2 of the volume by consid er ing the direc tion of the rela-
tion ship between atten tion and emotional disorder, conclud ing that it was 
bidirec tional. There was evid ence for an etiolo gical role of atten tion in the 
follow ing areas: the initi ation of emotional prob lems, intens i fi c a tion of exist ing 
prob lems and their main ten ance. 

 Update: 
 Since 1994 research on differ ent types of thoughts and their rela tion with 

psycho lo gical disorder has expan ded rapidly. Experimental and correl a tional 
studies reli ably demon strate dele ter i ous effects of worry and rumin a tion on 
emotional, cognit ive and beha vi oural reac tions to stressors (Holeva, Tarrier, & 
Wells, 2001; Nolen-Hoeksema, 2000; Spasojevic, Alloy, Abramson, Maccoon, 
& Robinson, 2004; Wells & Papageorgiou, 1995). Such fi nd ings demon strate the 
impact of think ing styles on emotional outcomes and support the import ance of 
differ en ti at ing and model ling the effects of multiple thought types. We sugges ted 
that it may be useful to distin guish adapt ive worry from malad apt ive forms as 
exem pli fi ed by ‘rumin at ive appraisal’ but conceded that this was likely to be over 
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simplistic, instead seeing the more prob lem atic forms of worry/rumin a tion as 
persist ent and diffi  cult to control; factors linked to meta cog ni tion. 

 There has been consid er able recent work on cognit ive vulner ab il ity factors in 
anxiety and mood disorders. A substan tial part of this research focuses on specifi c 
factors such as lack of perceived control, anxiety sens it iv ity and various malad-
apt ive cognit ive styles (see Alloy & Riskind, 2006). However, consist ent with 
our perspect ives, reviews increas ingly acknow ledge that multiple risk factors play 
a role in the etiology and main ten ance of disorder (e.g., Behar et al., 2009), as 
well as the import ance of dynamic factors (e.g., Liu & Alloy, 2010). Ferreri, Lapp 
and Peretti (2011) iden ti fi ed four domains of cognit ive dysfunc tion of primary 
interest, each of which is repres en ted in the S-REF model: exec ut ive control of 
atten tion, defi  cits in memory, malad apt ive cogni tions and malad apt ive meta cog-
ni tions. The chal lenge that remains is how to develop an integ rated view of the 
various vulner ab il ity factors. There are various propos als for such an integ ra tion, 
but as we advoc ated there appears to be growing recog ni tion of the need for an 
expli cit cognit ive archi tec ture to guide therapy (e.g., Clark & Beck, 2010; 
Ouimet, Gawronski, & Dozois, 2009), includ ing neur o lo gical substrates for 
processing in some models (De Raedt & Koster, 2010). The use of the S-REF 
model as a frame work for under stand ing vulner ab il ity is reviewed by Wells and 
Matthews (2006). 

 Research on normal person al ity traits that confer vulner ab il ity to emotional 
distress, such as neur oticism and trait anxiety, has arrived at similar conclu sions. 
High neur oticism appears to be asso ci ated with multiple malad apt ive, inter act ing 
biases in appraisal, coping and self- know ledge that increase stress vulner ab il ity 
(Matthews et al., 2009). For example, rela tion ships between meta cog nit ive 
beliefs and trait- anxiety have been substan ti ated (Cartwright-Hatton & Wells, 
1997; Wells & Cartwright-Hatton, 2004). Suls and Martin (2005) aptly pointed 
to the ‘neur otic cascade’ of dysfunc tional processing gener ated by high neur-
oticism, includ ing dysfunc tional patterns of inter ac tion with the social envir on-
ment. To some extent, emotion ally unstable indi vidu als may elicit negat ive life 
events, for example, through becom ing engaged in disputes with others. The role 
of meta cog ni tions in the neur otic cascade has also been demon strated, for example 
in excess ive test anxiety (Matthews, Hillyard, & Campbell, 1999). However, 
‘normal’ levels of neur oticism and negat ive affectiv ity are not neces sar ily harmful, 
beyond heightened exper i ence of negat ive emotions. Matthews (2004, 2008) 
proposed that many of the cognit ive attrib utes of neur oticism can be under stood 
as an adapt a tion to threat char ac ter ized by attempts at anti cip at ing and avoid ing 
stress ful encoun ters, a strategy the success or failure of which may depend both 
on external circum stances and the addi tional coping skills the person possesses. 

 Evidence has also grown of reli able connec tions between meta cog ni tion, 
prob lem atic think ing styles and emotion disorder symp toms. Much of this 
research was enabled by new meas ures of indi vidual differ ences in meta cog ni tion 
(Cartwright-Hatton & Wells, 1997; Wells & Davies, 1994; Wells & Cartwright-
Hatton, 2004). Metacognitive beliefs are posit ively related to psycho lo gical 
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vulner ab il ity, emotional disorder, and styles of persev er at ive think ing (worry and 
rumin a tion) in adults (Spada, Mohiyeddini, & Wells, 2008; Wells & Cartwright-
Hatton, 2004, Wells & Papageorgiou, 1998), and in chil dren (Cartwright-
Hatton, Mather, Illingworth, Brocki, Harrington, & Wells, 2004; Esbjorn, 
Lonfeldt, Nielsen, Reinholdt-Dunne, Somhovd, & Cartwright-Hatton, 2014). 
As our model predicted, such rela tion ships are trans dia gnostic and demon strable 
in obsess ive compuls ive disorder (Hermans, Martens, De Cort, & Eelen, 2003), 
problem drink ing (Spada & Wells, 2005; Spada, Moneta, & Wells, 2007), depres-
sion (Papageorgiou & Wells, 2001; 2003), gener al ized anxiety (Ruscio & 
Borkovec, 2004; Wells & Carter 2001), psychosis (Morrison & Wells, 2003; 
Stirling, Barkus, & Lewis, 2007), test anxiety (Matthews, et al., 1999) and trauma 
symp toms (Bennett & Wells, 2010). 

 The second key area covered in this part of the book was research on self- 
atten tion in psycho lo gical disorder. By 1994 it was recog nized that elev a tion in 
self- focused atten tion meas ured as a trait or state vari able (self- aware ness) was 
asso ci ated with heightened vulner ab il ity and symp toms of disorder (e.g. Ingram, 
1990). There were theor ies linking self- focus to indi vidual disorders such as test 
anxiety (Carver & Scheier, 1988) and depres sion (Pyszczynski & Greenberg, 
1987), but none provided a trans dia gnostic model of the mech an isms linking 
self- focus with patho logy or located it within a control archi tec ture. Our thesis 
was that the simil ar it ies between disorders were likely to be the greater infl u ences 
and self- atten tion was indic at ive of a general confi g ur a tion of the processing 
system involving self- eval u at ive, diffi  cult to control processing. We followed 
this by turning the analysis onto atten tion treat ments that might alle vi ate such 
atten tion effects. 

 The liter at ure has progressed predom in antly around two differ ent atten tion 
tech niques: Attention Training (ATT: Wells, 1990) and Attention Bias modi fi c-
a tion (ABM: MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002). 
Attention Training is groun ded in the stra tegic account of processing offered by 
the S-REF, whilst ABM is based on early (auto matic) detec tion or the so-called 
vigil ance- avoid ance pattern of bias (Mogg & Bradley, 1998). These areas have 
advanced at a differ ent pace and used differ ent meth od o lo gies, with ATT tested 
in small- sample clin ical studies and ABM in labor at ory- based manip u la tions. 
Whilst ATT aims to decrease self- focused atten tion and enable greater fl ex ib il ity 
to disen gage persev er at ive processing confi g ur a tions, ABM aims to reduce biased 
atten tion towards threat- related stimuli. 

 ATT is asso ci ated with posit ive clin ical outcomes that appear to be sustained 
over follow- up inter vals. Signifi cant symptom improve ments have been observed 
in the treat ment of anxiety disorders (Wells, White, and Carter, 1997), hypo-
chon dri asis (Papageorgiou & Wells, 1998; Weck, Neng, & Stangier, 2013), and 
depres sion (Papageorgiou & Wells, 2000; Siegle, Ghinassi, & Thase, 2007). Siegle 
et al. (2007) demon strated that ATT plus treat ment as usual was more effect ive 
than usual treat ment on depress ive symp toms and rumin a tion. Improvement after 
2 weeks of ATT was greater than the average change in depres sion asso ci ated 
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with the usual 6-week treat ment programme. Preliminary fMRI data from a 
subsample of the patients receiv ing ATT demon strated that pre to post treat ment 
right Amygdala responses increased in response to posit ive word stimuli and 
decreased in response to negat ive and neutral words. In labor at ory settings, the 
ATT has been found to lead to large reduc tions in the frequency of intrus ive 
thoughts asso ci ated with stress- expos ure (Nassif & Wells, 2014). The tech nique 
also appears to increase pain- related threshold in the cold- pressor task (Sharpe, 
Perry, Rogers, Dear, Nicholas, & Refshauge, 2010). These studies suggest that 
ATT may provide a basis for new and effect ive approaches but research in this 
area remains limited by the small number of published studies and limited number 
of controlled eval u ations. 

 Studies of Attention Bias Modifi cation (ABM) proced ures typic ally use a 
modi fi ed version of the dot- probe task. Repeated trials are used to over ride the 
proposed auto matic bias towards disorder congru ent stimuli. Results of ABM 
studies are mixed with some showing a reduc tion in atten tion bias and an 
improve ment in anxiety and depres sion symp toms whilst others show no or little 
improve ment. Several meta- analyses have confi rmed the effect, overall. In the 
most recent meta- analysis of 43 controlled trials includ ing a total of 2,268 parti-
cipants a small overall effect size on symp toms was found ( g  = 0.16) which was 
accoun ted for by studies of anxiety and studies on healthy parti cipants (Mogoase, 
David, & Koster, 2014). The authors conclude that the thera peutic benefi t of 
ABM is small for anxiety and the effect for other symp toms is limited. It is not 
confi rmed that ABM affects auto matic rather than stra tegic processes. Consistent 
with ABM effects on later stages of processing, Koster, Baert, Bockstaele and De 
Raedt (2010) examined the atten tional changes result ing from ABM on early and 
late stages of threat processing. No signi fi c ant differ ences were observed between 
those who received ABM and the control group for the early condi tion. However, 
a signi fi c ant differ ence emerged at late stages of processing. Taken together these 
results imply that factors other than auto matic vigil ance for threat contrib ute to 
bias. The devel op ment of atten tion- based treat ment tech niques might consider 
the voli tional and meta cog nit ive compon ents of processing such as those specifi ed 
in the S-REF model. 

 Overall, the chief areas of advance ment have been in the explor a tion of 
differ ent think ing styles and their negat ive impact on self- regu la tion and emotion. 
In partic u lar, a clear and consist ent role of meta cog ni tions in patho logy at the 
level of meta cog nit ive beliefs and strategies has been demon strated.  

  Part 3: New theor et ical model and clin ical implic a tions 

 In the fi nal part of the book we presen ted a theor et ical model of atten tion and 
self- regu la tion. Our aim was to account for the atten tional data reviewed and 
inter preted in earlier chapters. We aimed at a model that would explain the 
 develop ment and main ten ance of clin ical prob lems and also account for labor a-
t ory data on atten tion bias and perform ance. This model, the S-REF model, 
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was the basis for propos ing a move toward a new treat ment approach; meta-
cognit ive therapy. 

 Central to the S-REF model was the novel idea that all psycho lo gical disorders 
are caused and main tained by a common or ‘trans dia gnostic’ think ing style we 
termed the  cognit ive atten tional syndrome  (CAS). A marker for this is the pres ence of 
elev ated self- focus. The syndrome consists of persev er at ive processing typic ally in 
the form of worry and/or rumin a tion, main tain ing atten tion on threat, and 
ironic cognit ive control strategies (e.g. thought suppres sion, self- criti cism). We 
intro duced the idea that the know ledge driving the CAS is meta cog nit ive in 
nature and involves a system of plans and goals for regu lat ing cogni tion. 

 We began to elucid ate the implic a tions for devel op ing a new therapy, which 
had as a central goal devel op ing tech niques to directly impact on cognit ive 
processes rather than the content of thought. We advoc ated helping patients to 
develop meta cog nit ive aware ness coupled with control over the CAS. In this 
context atten tion control proced ures might be developed that promoted a state of 
‘detached mind ful ness’ a concept subsequently developed and elab or ated within 
the S-REF archi tec ture (Wells, 2005b). We intro duced the idea of a clin ical 
assess ment strategy of  meta cog nit ive profi l ing  for mapping the CAS and asso ci ated 
meta cog ni tions in prob lem atic situ ations and we sugges ted that the locus of 
disorder might be considered meta cog nit ive such that know ledge at this level 
should be formu lated,. We also stated that excess ive verbal processing could 
impair ‘natural decay’ of emotion and should be preven ted follow ing expos ure to 
stress and follow ing the use of expos ure-based treat ment strategies. 

 Update: 
 S-REF was the fi rst model to expli citly intro duce the idea of a common or 

trans dia gnostic set of cognit ive- atten tional processes in psycho lo gical disorder. 
The S-REF model was also pion eer ing in drawing atten tion to the multi pli city 
of process and content factors that may play a role in emotional patho logy, and the 
need to address their inter ac tion within an expli cit cognit ive model. Contemporary 
models differ in rela tion to the factors they identify as crit ical, but we are encour-
aged to see greater accept ance of the need for multi- process models, as opposed 
to a theor et ical reli ance on a single defect ive process. 

 The 1994 book also addressed the issue of the common al it ies and differ ences 
between subclin ical negat ive affect and clin ical disorder, an issue that has become 
topical with the redesign of diagnostic criteria in DSM-V (Krueger & Markon, 
2014). We pointed out the simil ar it ies between subclin ical and clin ical negat ive 
emotion in terms of dysfunc tional process and content, consist ent with the view 
that patho logy in person al ity repres ents the extremes of normal trait dimen sions 
(Widiger, 2013). Where our perspect ive differs from stand ard dimen sional 
models is in its emphasis on internal and external processing dynam ics that may 
tip a vulner able person al ity into actual beha vi oral dysfunc tion, within a given 
social envir on ment. We suspect that those with an interest in abnor mal person-
al ity factors, includ ing emotional instabil ity, will need to return to ques tions of 
person–situ ation inter ac tion to fully realize the poten tial of trait models. 
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 The emphasis on meta cog ni tion as a key factor in patho logy in the S-REF 
model stim u lated the devel op ment of meas ures of dysfunc tional meta cog nit ive 
beliefs used in the clin ical research liter at ure. The Metacognitions Questionnaire 
(Cartwright-Hatton & Wells, 1997; Wells & Cartwright-Hatton, 2004) is widely 
used, with meas ures specifi c to depres sion (Papageorgiou & Wells, 2001), gener-
al ized anxiety (Wells, 2005a), alcohol use (Spada & Wells, 2008) and trau matic 
stress (Bennet & Wells, 2010) also in use. In accord with the S-REF model meta-
cog nit ive beliefs are reli able predict ors of negat ive emotion (Wells & Cartwright-
Hatton, 2004; Yilmaz, Gencoz & Wells, 2011), show elev a tion in emotional 
disorders and psychosis and predict distress in medical patients (Allott, Wells, 
Morrison, & Walker, 2005; Cook, Salmon, Dunn, Holcombe, Cornford, & 
Fisher, 2014; Myers, Fisher, & Wells, 2009; Papageorgiou & Wells, 2009; Wells, 
2009). Furthermore, meta cog ni tion emerges as an inde pend ent and stronger 
correl ate of symp toms and disorder than specifi c cognit ive constructs of memory 
struc ture/content (Bennet & Wells, 2010), the content of worry (Nuevo, 
Montorio, & Borkovec, 2004; Wells & Carter, 1999; 2001) and beliefs or dysfunc-
tional atti tudes (Gwilliam, Wells, & Cartwright-Hatton, 2004; Myers & Wells, 
2005; Yilmaz, Gencoz, & Wells, 2008). In other areas, namely meta cog nit ive 
control, the analysis stim u lated by the S-REF has led to the devel op ment of 
meas ures to assess indi vidual differ ences in thought- control strategies (Wells & 
Davies, 1994) and the related negat ive effects of using worry and self- punish ment 
as forms of self- regu la tion (Amir, Cashman, & Foa, 1997; Morrison, Wells, & 
Nothard, 2000; Warda & Bryant, 1998). 

 A signi fi c ant body of evid ence now supports a causal role of meta cog ni tion 
(Myers & Wells, 2013; Myers, Fisher, & Wells, 2009; Roussis & Wells, 2008; 
Yilmaz, Gencoz, & Wells, 2011) and worry and rumin a tion (as refer enced above). 
Furthermore, studies have assessed and invest ig ated the  cognit ive atten tional syndrome  
and demon strated its unique ness and generic asso ci ation with patho logy (Fergus, 
Valentiner, Mcgrath, Gier-Lonsway, & Jencks, 2013). In addi tion, CAS-focused 
research supports a central implic a tion of the S-REF that atten tional control is a 
moder ator of CAS effects on symp toms of psycho path o logy (Fergus, Bardeen, & 
Orcutt, 2012). The contri bu tion of meta cog ni tion to treat ment outcomes has also 
been demon strated, with pre- treat ment meta cog ni tion scores (Spada, Caselli, & 
Wells, 2009) or change in specifi c meta cog ni tions related to posit ive treat ment 
outcomes (Solem, Haland, Vogel, Hansen, & Wells, 2009). 

 A major contri bu tion of our synthesis and theory is the impact it has had on 
the devel op ment of new treat ments for psycho lo gical disorders. It has been a basis 
for innov a tions in cognit ive- beha viour therapy (Clark & Wells, 1995; Wells, 
1997) and for the devel op ment of an altern at ive form of psycho ther apy; 
 Metacognitive Therapy  (Wells, 2000; 2009). The Clark and Wells (1995) model and 
treat ment of social phobia incor por ates self- processing, worry/rumin a tion and 
modi fi c a tion of think ing styles and atten tion that we emphas ized. This approach 
is recom men ded by the National Institute of Clinical Excellence (NICE) as the 
leading treat ment of social anxiety disorder (NCCMH, 2013). Metacognitive 
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therapy for gener al ized anxiety and obsess ive- compuls ive disorder (Wells, 1999; 
2000) has also been recog nized (NCCMH, 2011a, b; NICE, 2012) and recent 
inde pend ent controlled trials should strengthen that posi tion (e.g. Van der 
Heiden, Muris, & Van der Molen, 2010). 

 Metacognitive therapy is suppor ted by treat ment manuals (Wells, 2009) and 
data are consist ent with effi c acy in gener al ized anxiety (Wells, Welford, King, 
Papageorgiou, Wisely, & Mendel, 2010; Van der Heiden, Muris, & Van der 
molen, 2010), post- trau matic stress (Wells, Welford, Fraser, King, Mendel, 
Wisely, & Rees, 2008; Wells, & Colbear 2012), treat ment resist ant depres sion 
(Wells, Fisher, Myers, Wheatley, Patel, & Brewin, 2009; 2012), obsess ive- 
compuls ive disorder (Rees & van Koesveld, 2008) and mixed patient samples 
(Nordahl, 2009). The meta cog nit ive approach also modi fi es the deliv ery of 
expos ure tech niques, leading to briefer expos ures aimed at expli citly chan ging 
processing style and meta cog ni tion in fearful situ ations, to good effect (Fisher & 
Wells, 2005; Wells & Papageorgiou, 1998). Normann, Emmerik and Morina 
(2014) report an inde pend ent meta- analysis of the effect ive ness of MCT, 
conclud ing that on aggreg ate the treat ment was asso ci ated with large effect sizes. 
Across controlled trials it was signi fi c antly more effect ive than waitl ist control 
groups ( g  = 1.81) and more effect ive than cognit ive beha vior therapy ( g  = 0.97). 

 In sum, the S-REF model has endured the test of time and a signi fi c ant empir ical 
evid ence base supports central tenets and constructs of the model. It contin ues to 
provide a frame work for research in cognit ive processes and it has been a signi fi c ant 
ground ing for the devel op ment of advanced formu la tions and effect ive treat ments 
for psycho lo gical disorders.  

  Conclusion 

 What has changed since the public a tion of our volume in 1994? Quite a lot has 
changed; we have more data support ing the role of think ing styles and meta cog-
ni tion in disorder. We also have the assess ment tools that facil it ate testing of the 
model. Quite a lot also remains the same. The debate over the loci of bias effects 
in psycho lo gical disorder contin ues, but our posi tion that stra tegic effects are the 
domin ant factor is resol ute. In fact, the role of auto mati city in social beha vior 
remains contro ver sial, given recent doubts about the replic ab il ity of high- level 
uncon scious priming effects (Harris, Coburn, Rohrer, & Pashler, 2013). In 1994 
(after much discus sion) we attached a ques tion mark to a pathway towards uncon-
scious, auto matic priming of self- know ledge in our schem atic repres ent a tion of 
the SREF model (see Fig. 12.1). We believe that ques tion mark remains, and 
clini cians should remain cautious about attrib ut ing patho logy expressed in real- 
life settings to auto matic processes without substan tial corrob or at ing evid ence. 

 A high volume of studies support the central suppos i tions of our analysis of 
atten tion and emotion. Moreover, the constructs we proposed that are central to 
the S-REF model have under gone and continue to undergo rigor ous eval u ation. 
This volume contains a unique synthesis and inter pret a tion of the liter at ure on 
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atten tion and emotion that has led to major devel op ments in theory and 
treat ment. It was the found a tion for examin ing generic cognit ive processes and 
meta cog ni tions in psycho path o logy. Many of the concepts we proposed were 
novel. Over the last 20 years they have progressed and are now common place 
in the liter at ure. Since public a tion there has been a substan tial growth in interest 
in think ing styles and their control in emotion disorder and treat ment. We are 
priv ileged to have initi ated this paradigm shift and to have advanced a frame work 
that has led to signi fi c ant theor et ical and thera peutic innov a tions. Twenty years 
on from the fi rst public a tion of  Attention and Emotion  there remain ideas in this 
volume that we have yet to develop. 
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 INTRODUCTION 

 Cognitive theory of emotional disorders   

     Clinical psycho logy has been revolu tion ised by an infl ux of ideas and tech niques 
derived from cognit ive psycho logy and by the central meta phor that the mind 
func tions as a processor of inform a tion. The basic assump tion of the clin ical 
applic a tion of cognit ive theory has been expressed most econom ic ally by Ellis 
(1962). He suggests that emotional disorder is asso ci ated with  irra tional beliefs , 
partic u larly about the self. Irrational beliefs lead to both unpleas ant emotions and 
inef fect ive, malad apt ive beha viour. This theory expresses several hypo theses 
which have become widely accep ted by clini cians working within the cognit ive 
approach. First, beliefs have a causal effect on emotion and well- being. This 
hypo thesis differ en ti ates the cognit ive approach from beha vi our ism. Second, 
beliefs, as causal agents, are expressed in verbal, propos i tional form, and can be 
accessed consciously during therapy. This hypo thesis distin guishes the cognit ive 
approach from most psycho dy namic approaches, in which “latent” beliefs are 
uncon scious. Third, therapy should be direc ted towards chan ging beliefs through 
restruc tur ing cogni tions, as in Ellis’ (1962) rational emotive therapy, in which the 
patient is taught to recog nise and modify irra tional, harmful self- beliefs. 

 The core assump tions of the cognit ive approach just described are not in 
them selves suffi  cient to provide a work able model of emotional disorder. The 
most obvious diffi  culty is the resist ance to change in irra tional beliefs often 
encountered clin ic ally. The person’s self- know ledge is not simply an internal 
“fi le” of discon nec ted beliefs which the ther ap ist can erase and replace with more 
real istic propos i tions. People seem to construct and revise self- beliefs actively on 
the basis of some internal set of ground rules for inter pret ing the world. 
Emotionally disturbed patients may be char ac ter ised not so much by their specifi c 
beliefs as by the general frame works they use to under stand their envir on ment 
and their place in it. In other words, clini cians must address the cognit ive processes 
by which patients arrive at their malad apt ive inter pret a tion of the world. Another 



2 Introduction

factor is the possib il ity of uncon scious cognit ive processing. Studies compar ing 
intro spect ive reports of processing with object ive data have shown that people 
lack aware ness of even some quite complex mental oper a tions (Nisbett & Wilson, 
1977). A patient’s self- reports will provide only an incom plete and possibly 
distor ted picture of their actual cognit ive func tion ing. Psychopathology may be 
infl u enced by “auto matic” processes, which may be more diffi  cult to infl u ence 
than conscious beliefs. In addi tion, people may fi ll the gap in conscious aware ness 
by making  attri bu tions . The mind seems to abhor an inform a tional vacuum, so, if 
we exper i ence an emotion, we tend to search for an explan a tion, which may be 
incor rect. For example, Abramson, Seligman and Teasdale (1978) suggest that 
depress ives are char ac ter ised by faulty attri bu tions for negat ive events, tending to 
blame them selves rather than other agen cies. Typically, the person is aware of the 
attri bu tional belief, but not the uncon scious and possibly auto matic inform a tion 
processing which gener ates it. In prac tice, we may need quite a complex cognit ive 
model, incor por at ing a variety of struc tures and processes (the “archi tec ture” of 
the model), to provide a satis fact ory basis for therapy. 

 Next, we consider Beck’s (1967; 1976; Beck, Rush, Shaw, & Emery, 1979; 
Beck, Emery, & Greenberg, 1985) theory of emotional disorders, which offers 
perhaps the most infl u en tial and compre hens ive account of cognit ive processing 
in emotional disorders. This approach is based on constructs derived from exper-
i mental psycho logy, and is suppor ted by evid ence from both clin ical obser va tion 
and rigor ous exper i ment. Our account will illus trate the need for differ en ti ation 
of cognit ive struc tures and processes, the role of the person’s active construc tion 
of a world- view, and the contri bu tion of auto matic processes, as just described.  

  Beck’s cognit ive theory 

 Beck’s approach to emotional disorders is essen tially a schema theory. It proposes 
that emotional disorders result from and are main tained by the activ a tion of 
certain memory struc tures or schemas. Schemas consist of stored repres ent a tions 
of past exper i ence and repres ent gener al isa tions which guide and organ ise exper-
i ence. While indi vidu als possess many differ ent schemas, each one of which 
repres ents a differ ent array of stim u lus- response confi g ur a tions, one of the most 
import ant schemas involved in psycho path o logy is the self- schema (e.g. Markus, 
1977). This partic u lar schema is used specifi c ally to process inform a tion about 
the self. 

 The basic tenet of Beck’s theory is that vulner ab il ity to emotional disorders 
and the main ten ance of such disorders is asso ci ated with the activ a tion of under-
ly ing dysfunc tional schemas. The activ a tion of such schemas is accom pan ied by 
specifi c changes in inform a tion processing, which play a role in the devel op ment 
and main ten ance of the affect ive, physiolo gical and beha vi oural compon ents of 
emotional disorders. These changes in processing are appar ent as an increase in 
negat ive auto matic thoughts in the stream of conscious ness and as cognit ive 
distor tions or “think ing errors” in processing. These distor tions take the form of 
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biases or incor rect infer ences in think ing, which we discuss in more detail later 
in this chapter. Beck’s approach is a tripart ite concep tu al isa tion which differ en ti-
ates between three levels of cogni tion under ly ing emotional prob lems: the level 
of cognit ive memory struc tures or schemas, cognit ive processes termed think ing 
errors (Beck et al., 1979), and cognit ive products, namely negat ive auto matic 
thoughts. The basic cognit ive model is depic ted in Fig. 1.1. 

  Negative automatic thoughts 

 Each emotional disorder is char ac ter ised by a stream of invol un tary and paral lel 
negat ive “auto matic thoughts” (Beck, 1967). In anxiety these thoughts concern 

   FIGURE 1.1     Beck’s cognit ive model of emotional disorders.     
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themes of danger (Beck, 1976; Beck et al., 1985; Beck & Clark, 1988), whereas 
in depres sion thoughts about loss and failure predom in ate. The content of thought 
in depres sion has been referred to as the negat ive cognit ive triad, which is domin-
ated by a negat ive view of the self, the world and the future (Beck et al., 1979; 
Beck & Clark, 1988). In stress syndromes domin ated by hostil ity, the content of 
auto matic thoughts concern themes of restraint or assault (Beck, 1984). The 
“chain ing” (Kovacs & Beck, 1978) of specifi c cognit ive content to a disorder is 
the basis of the content specifi city hypo thesis in schema theory, which asserts that 
emotional disorders can be differ en ti ated on the basis of cognit ive content (e.g. 
Beck et al., 1987). Normal emotional reac tions of anxiety and sadness are also 
asso ci ated with negat ive thoughts of danger and loss, etc., but in the emotional 
disorders there is a strong fi xa tion on these themes. 

 The term auto matic thoughts was used by Beck (1967) to describe cognit ive 
products in emotional disorders because they occur rapidly, are often in short-
hand form, are plaus ible at the time of occur rence and the indi vidual has limited 
control over them. The content of these thoughts mirrors the content of under-
ly ing schemas from which they are purpor ted to arise. 

   Dysfunctional schemas 

 The under ly ing schemas of vulner able indi vidu als are hypo thes ised as more rigid, 
infl ex ible and concrete than the schemas of normal indi vidu als. Dysfunctional 
schemas are considered to remain latent until activ ated in circum stances which 
resemble the circum stances under which they were formed. Their range of activ-
a tion may gener al ise and this may lead to an increased loss of control over think ing 
(Kovacs & Beck, 1978). 

 Dysfunctional schemas have an idio syn cratic content derived from past 
learn ing exper i ences of the indi vidual. There are at least two levels of know ledge 
repres en ted in the dysfunc tional schema which play a role in emotional distress 
(Beck, 1987): propos i tional inform a tion or assump tions, which are char ac ter ised 
by if–then state ments (e.g. “If someone doesn’t like me I’m worth less”), and at the 
deepest level abso lute concepts or “core beliefs”, which are not condi tional (e.g. 
“I’m worth less”). 

 In anxiety disorders, the schemas contain assump tions and beliefs about danger 
to one’s personal domain (Beck et al., 1985) and of one’s reduced ability to cope. 
In gener al ised anxiety, for example, a variety of situ ations are appraised as 
danger ous and indi vidu als have assump tions about their general inab il ity to cope. 
In contrast, panic disorder patients tend to misin ter pret bodily sensa tions as a sign 
of imme di ate cata strophe (Clark, 1986) and thus have assump tions about the 
danger ous nature of bodily responses. In the phobias, patients asso ci ate a situ ation 
or an object with danger and assume that certain calam it ies will occur when 
exposed to the phobic stim u lus. Unfortunately, the paucity of research on the 
content of dysfunc tional schemas in differ ent anxiety disorders prevents fi rm 
conclu sions about schema content in these disorders. 
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 According to Beck et al. (1979), the depressed indi vidual has a negat ive self- 
view, and the self is perceived as inad equate, defect ive or deprived and as a 
consequence the depressed patient believes that he or she is undesir able and 
worth less. The Dysfunctional Attitudes Scale (Weissman & Beck, 1978) was 
developed to assess dysfunc tional schemas in depres sion. The scale consists of a 
range of atti tude clusters (e.g. “I can fi nd happi ness without being loved by 
another person”; “If others dislike you, you cannot be happy”; “My life is wasted 
unless I am a complete success”), and responses are made on a seven- point scale 
ranging from “disagree totally” to “agree totally”. The higher the overall score 
on the scale, the greater the level of dysfunc tion al ity and prone ness to depres sion.  

  Cognitive distor tions 

 Once activ ated, dysfunc tional schemas are thought to over ride the activ ity of 
more func tional schemas. Although schema- based processing is econom ical, 
because indi vidu als do not have to rely on all of the inform a tion present in stim-
u lus confi g ur a tions in order to inter pret events, this type of processing sacri fi ces 
accur acy for economy of processing. A consequence of dysfunc tional schema 
processing is the intro duc tion of bias and distor tion in cogni tion. These processes 
have been termed “think ing errors” by Beck et al. (1979) and are concep tu al ised 
as playing an import ant role in the main ten ance of negat ive apprais als and distress. 
Specifi c errors have been iden ti fi ed:

   •    Arbitrary infer ence : Drawing a conclu sion in the absence of suffi  cient evid ence.  
  •    Selective abstrac tion:  Focusing on one aspect of a situ ation while ignor ing more 

import ant features.  
  •    Overgeneralisation:  Applying a conclu sion to a wide range of events when it is 

based on isol ated incid ents.  
  •    Magnifi cation and minim isa tion:  Enlarging or redu cing the import ance of events.  
  •    Personalisation:  Relating external events to the self when there is no basis to 

do so.  
  •    Dichotomous think ing:  Evaluating exper i ences in all or nothing (black and 

white) terms.    

 Other cognit ive distor tions partic u larly prom in ent in anxiety are  atten tion 
binding  and  cata stroph ising  (Beck, 1976). The former is a preoc cu pa tion with danger 
and an invol un tary focus on concepts related to danger and threat. Catastrophising 
involves dwell ing on the worst possible outcome of a situ ation and over es tim at ing 
the prob ab il ity of its occur rence.   

  The role of beha viour in cognit ive theory 

 Behavioural responses in emotional disorders can play a role in the main ten ance 
of dysfunc tional states. Phobic disorders are often accom pan ied by varying 



6 Introduction

degrees of overt avoid ance of feared situ ations. Aside from such gross avoid ance, 
more subtle forms of avoid ance also occur in anxiety disorders such as panic, 
agora pho bia and obsess ive- compuls ive disorder. The percep tion of danger in 
these disorders leads to attempts to avoid the threat. In panic disorder there is a 
misin ter pret a tion of phys ical sensa tions or mental events as a sign of imme di ate 
cata strophe such as collapsing or going crazy. Following such cogni tions, 
panick ers may employ subtle avoid ance or “safety beha viours” aimed at prevent ing 
the calam ity (Salkovskis, 1991). For example, patients who believe that they are 
suffoc at ing may attempt to take deep breaths and consciously control their 
breath ing. Patients who believe that collapse is immin ent may sit down, hold 
onto objects or stiffen their legs. Since the cata strophe does not actu ally occur, 
patients may then attrib ute its non- occur rence to having managed to save them-
selves. In this scen ario, safety beha viours can have two effects which contrib ute 
to the main ten ance of anxiety. First, partic u lar safety beha viours may exacer bate 
bodily sensa tions. Deep breath ing, for example, can lead to respir at ory alkal osis 
and the range of symp toms asso ci ated with hyper vent il a tion (dizzi ness, disso ci-
ation, numb ness, etc.), and these sensa tions may then be misin ter preted as further 
evid ence of an imme di ate calam ity. Second, if panick ers judge that they have 
managed to save them selves from disaster, their safety beha viours prevent discon-
fi rm a tion of cata strophic beliefs concern ing bodily sensa tions. It follows from this 
that manip u la tions which include a system atic analysis of safety beha viours and 
preven tion of these beha viours during expos ure tasks may increase treat ment 
effects. Initial data from social phobics is consist ent with this proposal (Wells 
et al., in press). 

 Behaviours aimed at controlling cogni tion can have a similar effect in 
prevent ing discon fi rm a tion of beliefs concern ing the danger ous nature of exper-
i en cing certain cognit ive events. In addi tion, attempts to control or avoid 
unwanted thoughts may lead to a rebound of unwanted thoughts (e.g. Clark, 
Ball, & Pape, 1991; Wegner, Schneider, Carter, & White, 1987). This may be 
partic u larly relev ant in the devel op ment of obses sional prob lems and prob lems 
marked by subject ively uncon trol lable worry (Wells, 1994b), as discussed in 
Chapter 7. The applic a tion of safety beha viours relies on self- monit or ing of 
bodily and cognit ive reac tions which are appraised as danger ous. This type of 
self- direc ted atten tion could have dele ter i ous effects of intensi fy ing internal 
reac tions (see Chapter 9). 

 In depres sion, self- defeat ing and with drawal beha viours can serve to main tain 
or strengthen dysfunc tional beliefs. Depressive symp toms may be appraised as 
evid ence of being inef fec tual, which then leads to further passiv ity and hope less-
ness (Beck et al., 1979). Negative self- beliefs can give rise to self- defeat ing beha-
viours which rein force these beliefs. For example, indi vidu als who believe that 
they are unlove able may stay in abusive rela tion ships because they negat ively 
appraise their ability to form better rela tion ships. Young (1990) terms such 
responses “schema processes”, which prevent discon fi rm a tion of beliefs and 
main tain and exacer bate stress ful life circum stances.  
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  Cognitive model of panic 

 Clark (1986) developed a cognit ive model of panic which has many over lap ping 
features with Beck’s model of anxiety. In the model, panic attacks are considered 
to result from the misap praisal of internal events such as bodily sensa tions. 
Sensations are misin ter preted as a sign of an imme di ate impend ing disaster such 
as having a heart attack, suffoc at ing or collapsing. The sensa tions most often 
misin ter preted are those asso ci ated with anxiety, although other sensa tions—for 
example, those asso ci ated with normal bodily devi ations or low blood sugar—
may also be misin ter preted. Similar misin ter pret a tions are considered central in 
health anxiety (e.g. Warwick & Salkovskis, 1990), but in this latter disorder the 
appraised cata strophe is more protrac ted. 

 Clark’s (1986) model of panic proposes a specifi c sequence of events which 
culmin ate in a panic attack. To begin with, any internal or external stim u lus 
which is perceived as threat en ing produces a state of appre hen sion and asso ci ated 
bodily sensa tions. If these sensa tions are misin ter preted in a cata strophic way, a 
further elev a tion in anxiety results and the indi vidual becomes trapped in a 
vicious circle which culmin ates in a panic attack (Clark, 1986; 1988). Once panic 
attacks are estab lished, two partic u lar processes are involved in main tain ing the 
problem:  select ive atten tion  to bodily cues, and  safety beha viours  of the type discussed 
previ ously. Beck (1988) also refers to “atten tion fi xa tion” on internal sensa tions 
in panic and claims that panic patients are “hyper vi gil ant” for bodily sensa tions. 
In addi tion, there also appears to be an inab il ity of the indi vidual during panic to 
“apply reas on ing and logic or to draw on past exper i ence or previ ous know ledge 
to re- eval u ate the symp toms or to examine the fright en ing concept object ively” 
(Beck, 1988, p. 92). Beck (1988) suggests that the predis pos i tion to exper i ence 
panic under certain circum stances may take the form of chron ic ally increased 
physiolo gical arousal, an increased tend ency to exag ger ate or misin ter pret the 
meaning of some symp toms, and in partic u lar an inab il ity to reappraise these 
misin ter pret a tions real ist ic ally. Hypervigilance and loss of reappraisal ability 
during panic can be construed as a form of cognit ive distor tion which contrib utes 
to the vicious circle of panic.  

  Clinical models and scientifi c theory 

 Beck’s cognit ive model repres ents a crucial and most infl u en tial devel op ment for 
the treat ment and concep tu al isa tion of emotional prob lems. We owe much of the 
work in this book to the impetus and basic frame work provided by this model. 
However, as with most models, we see a number of limit a tions with the present 
model. First, it is based on concepts such as schemata which are diffi  cult to falsify 
exper i ment ally. Second, the model as it presently stands only considers limited 
dimen sions of cogni tion and neglects broader aspects such as atten tion, regu la tion 
of cogni tion, levels of control of processing, and the inter ac tion between vari et ies 
of processing. Third, the use of cognit ive psycho lo gical concepts such as schemas is 
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not rigor ous and the model has not advanced along with recent theor et ical and 
empir ical innov a tions in cognit ive psycho logy. Finally, prac tical aspects of cognit ive 
therapy are only loosely tied to the theory, in that what ther ap ists do is determ ined 
by what their exper i ence informs them will work. A prin cipal aim of this book is 
to over come these limit a tions by the theor et ical integ ra tion of exper i mental work 
on emotion and atten tion with clin ical obser va tion and studies of cognit ive therapy. 

 A key assump tion of Beck’s (1967) approach, and other related models of 
affect ive disorder, is that the primary cause of emotional disorder is the specifi c 
content and struc ture of the internal know ledge- base, partic u larly as it concerns 
the self. However, models of emotion based primar ily on exper i ments on normal 
subjects offer a rather differ ent perspect ive. 

 Bower (1981), for example, concep tu al ises emotions as nodes in a semantic 
network, related to asso ci ated concepts by excit at ory links, as discussed in more 
detail in Chapter 5. Although the theory is primar ily direc ted towards explain ing 
effects of normal moods on inform a tion processing, it suggests a rather differ ent 
cognit ive meta phor for clin ical models. In the simplest case, the depressed patient, 
for example, might have an over act ive depres sion node, so that asso ci ated negat ive 
concepts are prone to activ a tion (see Ingram, 1984). In other words, patho logy 
might relate not to specifi c beliefs or propos i tions but to the oper at ing char ac ter-
ist ics of funda mental processing units. The emotional processing of the patient may 
be inac cur ately tuned to signi fi c ant external events. This hypo thesis is not tied to 
the network model. Crudely, we might imagine the person as possess ing an internal 
“well- being ther mo meter” which infl u ences emotional happi ness. If the ther mo-
meter is poorly calib rated, the person may be chron ic ally depressed (or unreal ist ic-
ally cheer ful). To the extent that emotion infl u ences other processing and beha viour, 
the indi vidual may well func tion malad apt ively, which in turn infl u ences the 
know ledge- base, gener at ing negat ive self- beliefs and so on. However, the primary 
infl u ence on emotion might, in prin ciple, be a simple malfunc tion of simple 
processing system compon ents, rather than complex self- know ledge. (Such an 
approach would be compat ible with psycho bi o lo gical models of emotional disorder: 
see Gray, 1982.) If malad apt ive beliefs are in fact only a symptom of a more funda-
mental processing abnor mal ity, the implic a tions for therapy are profound. We 
might suspect that the emotional ther mo meter might be recal ib rated only by an 
intens ive retrain ing programme, some what akin to the condi tion ing methods used 
in beha viour therapy. In the worst case, if calib ra tion is biolo gic ally hard wired, the 
ther ap ist is put in the awkward posi tion of teach ing patients to mistrust their 
emotions and behave as though they were happier than they actu ally feel.  

  Experimental psycho logy of atten tion and emotion 

  Attentional research 

 Experimental research on atten tion and emotion is of partic u lar value in devel-
op ing scien tifi c ally rigor ous theor ies of emotional disorder. Studies of atten tion 
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typic ally invest ig ate tasks requir ing select ive atten tion, in which one of several 
sources of stimuli must be chosen for further processing; focal atten tion, where 
processing effort must be direc ted towards a single source of stimuli; and divided 
atten tion, where two or more sources must be scanned simul tan eously. In each 
case, the person endeav ours to process only a subset of the many stimuli arriv ing 
at the senses. However, like so many every day terms, “atten tion” is a decidedly 
fuzzy concept, with a variety of connota tions. A precise defi n i tion can be supplied 
only within the context of a specifi c inform a tion- processing theory. As we shall 
see, theor ists disagree on the nature of the processes infl u en cing the tasks just 
described, so only provi sional defi n i tions are possible. In general, we loosely 
defi ne  atten tion  as the selec tion or prior it isa tion for processing of certain categor ies 
of inform a tion, but use of atten tion as an explan at ory construct depends on the 
theory of selec tion adopted. 

 A useful distinc tion is between atten tion as an  observed phenomenon , where 
selec tion of inform a tion is inferred from the subject’s beha viour or self- report, 
and  atten tional mech an isms  which under lie processes gener at ing observ able selec-
tion. Possible atten tional mech an isms are highly dispar ate. Selective atten tion 
theory has tended to concep tu al ise inform a tion as fl owing through a series of 
processing stages, even tu ally enter ing conscious ness and infl u en cing response. 
The tradi tional problem has been to identify the stage at which selec tion takes 
place. However, as we shall see in Chapters 2 and 3, radic ally differ ent concep tu-
al isa tions are possible. Selection may be a func tion of active search for inform a-
tion, guided by strategies and abstract know ledge, or it may be an emer gent 
prop erty of networks of inter con nec ted processing units. Another import ant 
obser va tion is that the effi  ciency of processing non- emotional stimuli is often 
impaired in emotional disorders. Again, changes in effi  ciency have a variety of 
theor et ical inter pret a tions. They may be attrib uted to changes in the overall 
avail ab il ity of some general atten tional capa city, or to the diver sion of capa city 
from the task at hand to processing of internal, emotion ally laden stimuli, or to 
inef fi  ciency in stra tegic deploy ment of avail able capa city. 

 In the clin ical context, atten tion, broadly defi ned, is of special interest because 
many of the symp toms of emotional disorder appear to be asso ci ated with abnor-
mal it ies in selec tion of thought content. In condi tions such as gener al ised anxiety, 
obsess ive- compuls ive disorder, health- anxiety and depres sion, patients are 
troubled by the frequency and meaning of disturb ing thoughts. Indeed, abnor-
mal ity may be more appar ent in the content of thought than in overt beha viour. 
Disturbances of conscious ness may be exper i enced or appraised as entirely beyond 
the patient’s volun tary control. For example, the hyster ical anaes thesias described 
by Freud were attrib uted to medical illness by the victims. The stimuli towards 
which atten tion is direc ted may be external, as when a spider phobic becomes 
preoc cu pied with watch ing cobwebs for spiders, or internal, as when a panic 
patient’s aware ness is domin ated by phys ical symp toms, or when a depress ive is 
preoc cu pied with beliefs of self- worth less ness. In each case, we may infer that 
conscious aware ness refl ects some selec tion of negat ively toned inform a tion by 
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the under ly ing processing machinery. However, the nature of these selec tion 
mech an isms cannot be inferred directly from the atten tional phenom ena 
observed. What is required from exper i mental studies of atten tion is an account 
of the mech an isms which may contrib ute to observ able abnor mal it ies of selec-
tion, and tech niques for invest ig at ing which mech an isms are specifi c ally asso ci-
ated with clin ical disorder. 

 Thus, one import ant line of research is to invest ig ate atten tional phenom ena 
at a purely beha vi oural level. An idea famil iar from clin ical prac tice is that abnor-
mal ity may be inferred from the patient’s beha viour, inde pend ent of direct reports 
of subject ive aware ness. For example, the clini cian may notice that a patient is 
very quick to detect criti cism or eval u ation, although the person concerned may 
deny any sens it iv ity of this kind. In recent years, research ers have shown consid-
er able ingenu ity in adapt ing exper i mental tech niques to show that patients are 
abnor mal in their speed and accur acy of selec tion of inform a tion. For example, 
Burgess et al. (1981) conduc ted a study in which subjects listened to two simul-
tan eous messages presen ted through head phones, one to each ear. Task instruc-
tions to repeat back one of the messages forced subjects to attend to one ear in 
pref er ence to the other. Under these circum stances, agora phobics showed better 
detec tion of threat en ing words, imply ing a bias in select ive atten tion in these 
patients. A major focus of this book concerns the theor et ical infer ences which 
may be made from work of this kind. 

 In the limit ing case, we might discard self- reports alto gether, and construct 
theory only from tightly controlled exper i mental data. In our view, this would 
be a mistake. Although self- reports must be treated with caution, they provide 
import ant clues to the consciously access ible compon ents of inform a tion 
processing such as choice of strategy. Furthermore, the exper i mental approach 
tends to be labor at ory- bound, and neglects the role of the patient’s natural phys-
ical and social envir on ment in infl u en cing symp toms. A second line of research, 
there fore, is to collect correl a tional data on the rela tion ships between self- reports 
of atten tional and processing phenom ena, and emotional reac tions in every day 
life. Such research is perhaps more diffi  cult to do rigor ously than exper i ments. 
Self- report meas ures must be psycho met ric ally adequate, theor et ic ally based, 
and valid ated in controlled exper i ments. A good example of research of this 
kind is work on  self- focused atten tion  by Carver, Scheier and colleagues, reviewed 
in Chapter 9. This work demon strates that self- reports of direct ing atten tion 
towards self- relev ant inform a tion and self- regu lat ory processing are system at ic-
ally infl u enced by exper i mental manip u la tion. Self- focus is predict ably related 
to emotional exper i ence, and is an import ant feature of affect ive disorders 
(Ingram, 1990). It is diffi  cult to explain the beha vi oural consequences of self- 
focus without making infer ences about processing from the patient’s self- reports; 
a purely beha vi oural approach to the phenomenon is unlikely to suffi ce. We 
see both exper i mental work and rigor ous studies of self- report meas ures as 
contrib ut ing to an under stand ing of the under ly ing mech an isms controlling 
atten tional phenom ena.  
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  Emotion research 

 The other import ant area of exper i mental research concerns the origins and 
consequences of emotional states. Emotions are gener ally seen as complex 
syndromes with a variety of possible expres sions, includ ing activ a tion of the auto-
nomic nervous system, subject ive exper i ence, facial expres sion, and dispos i tion to 
engage in certain actions or social roles (e.g. Averill, 1980). Emotion research is 
consid er ably more diverse than exper i mental research on atten tion, and we have 
not, there fore, provided any general over view of its many facets (see Strongman, 
1987). We are also partic u larly concerned with unpleas ant emotion, rather than 
emotion in general. However, it is worth high light ing several strands of cognit ively 
oriented emotional theory, based in part upon exper i mental research. First, emotion 
and inform a tion processing inter act dynam ic ally. The assump tion that emotions 
are infl u enced by, or even wholly arise from, cognit ive appraisal of external and 
internal events is now common place (e.g. Lazarus & Folkman, 1984). Emotion 
theory is also concerned with what happens next, as a consequence or concom it ant 
of the emotional state. Mandler (1979) sees emotion as the outcome of cognit ive 
eval u ation of the current state of the world. Emotion, and its concom it ant auto-
nomic arousal, has an inter rupt func tion which redir ects atten tion to import ant 
events in the envir on ment. Direction of atten tion to auto nomic activ ity is likely to 
reduce the atten tional capa city avail able for other activ it ies. As the trans ac tional 
theory of stress (Lazarus & Folkman, 1984) emphas ises, there is often a protrac ted 
dynamic inter play between emotion and cogni tion during stress ful encoun ters as 
the person eval u ates and re- eval u ates the progres sion of events over time. Second, 
emotion may corres pond to an abstract, high- level descrip tion of the rela tion ship 
between the person and his or her envir on ment. Thus, Lazarus and Smith (1988) 
see emotions as depend ent on the main rela tional mean ings of encoun ters between 
person and envir on ment. Anxiety stems from facing uncer tain, exist en tial threat, 
sadness from having exper i enced an irre voc able loss. The third strand is that 
emotions may have an adapt ive, func tional signi fi c ance, in that moods and emotions 
are asso ci ated with inclin a tions to act in certain ways (Thayer, 1989). For example, 
when angry, we wish to strike out at someone, and so forth. Oatley and Johnson-
Laird (1987) propose that the emotions are part of a prim it ive, non- propos i tional 
internal commu nic a tion system, which assist in rapid switch ing between plans in 
response to external events. Fourth, emotions have a pronounced social char ac ter. 
Just as emotions may regu late trans itions between plans in the indi vidual, so too 
they may assist the co- ordin a tion of mutual action by groups of indi vidu als. 
Emotional signals, espe cially facial expres sion (Tomkins, 1984), afford rapid 
commu nic a tion of indi vidu als’ will ing ness and ability to proceed with joint plans.  

  Causal links between atten tion and emotion 

 Emotion theor ies typic ally make a general assump tion of recip rocal causal links 
between emotion and cognit ive processes such as those govern ing atten tion, but 
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clin ical progress requires more detailed causal hypo theses. As we have seen, 
cognit ively oriented clini cians have supposed that abnor mal ity of inform a tion 
processing is a primary cause of emotional disorder. If we fi nd, for example, 
that anxiety patients tend to prior it ise processing of threat en ing stimuli, we 
might reason that clin ical anxiety may be caused directly by an excess ive bias 
towards processing threat en ing stimuli. Anxious persons are system at ic ally 
mislead by their processing circuitry. In fact, this kind of link from cogni tion to 
abnor mal ity is only one of a variety of causal possib il it ies, which are diffi  cult 
to distin guish. Cognitive disorder may be only the most prox imal cause, and 
may itself be driven by other factors, such as psycho bi o lo gical processes. 
Attentional bias to threat may be caused by over- sens it iv ity of the cell assem blies 
activ ated by threat (see Gray, 1982). Attentional disorder and other symp toms 
may have a common cause, but no direct causal linkage, as in the case of 
condi tions caused by organic damage to the brain. Alternatively, atten tional 
disorder may be a second ary adapt a tional process. A soldier trau mat ised by 
warfare may be sens it ive to imagin ary threats as a result of a hyper vi gil ant 
atten tional strategy which was origin ally bene fi  cial. Even if atten tional malfunc-
tion is the prin cipal causal agent, abnor mal it ies in the prior it isa tion of processing 
may refl ect basic struc tural char ac ter ist ics of the system or the use of partic u lar 
volun tary processing strategies derived from the subject’s know ledge base. It is 
frequently unclear whether atten tion is a symptom, a primary cause, or an 
inter ven ing process between cause and symptom, and theor ists in this area must 
exer cise due caution. 

 There is no royal road to demon strat ing caus al ity in this research area, because 
the researcher never has more than partial control over the subject’s internal 
processing. The effects of an exper i mental manip u la tion may be driven by the 
person’s eval u ation of its signi fi c ance, rather than by its object ive attrib utes. For 
example, in prin ciple, heightened threat sens it iv ity in anxious patients might be 
no more than a demand char ac ter istic, based on the patient’s percep tions of the 
exper i menter’s wishes. As we see in Chapter 5, even uncon scious stim u lus 
processing may be infl u enced by the person’s volun tary strategy. Experiments are 
import ant for testing predic tions for theory, but they must be supple men ted with 
data from other sources, such as self- report. Treatment of such data must be as 
rigor ous as possible; analysis of longit ud inal data and struc tural model ling of 
non- exper i mental designs allow predic tions from causal theor ies to be tested. In 
general, theory should be suppor ted by conver ging evid ence from differ ent 
paradigms. 

 In conclu sion, self- report and obser va tional data are unifi ed by the  inform a tion- 
processing  paradigm. Behaviour, subject ive aware ness of cognit ive func tion 
and emotion are all expres sions of an under ly ing cognit ive system, whose 
func tions include biasing inform a tion intake and action to meet some internal 
repres ent a tion of the system’s goals, select ing the contents of conscious ness, and 
gener at ing subject ive emotion from high- level eval u ation of the person’s adapt ive 
status.   
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  Plan of the book 

 The struc ture of this book refl ects the two broad lines of invest ig a tion applied to 
studies of atten tion and emotion: (1) labor at ory studies of inform a tion processing, 
and (2) research based on comple ment ary labor at ory, clin ical and fi eld studies 
using self- report meas ures. In Part 1 of the book (Chapters 2–6), we discuss 
exper i mental studies. Chapter 2 reviews theor ies of atten tional selec tion and effi -
ciency, and draws an import ant distinc tion between levels of control of atten tion. 
Selective processing may be either stim u lus- driven, and some what “auto matic”, 
or driven by volun tary plans and strategies. In Chapter 3, we look at the selec tion 
of complex, person ally signi fi c ant and emotional stimuli, and conclude that the 
person’s generic know ledge of atten ded stimuli may be an import ant infl u ence. 
Chapter 4 provides an empir ical review of the effects of unpleas ant emotion on 
select ive atten tion to emotion ally charged stimuli, and Chapter 5 relates key fi nd-
ings to atten tional theory. Emotional disorder is asso ci ated not just with atten-
tional bias, but also with the overall decre ment in the quality of atten tion and 
perform ance, as discussed in Chapter 6. Much of the research reviewed in Part 1 
is concerned with inform a tion- processing theory and is neces sar ily some what 
tech nical. For the benefi t of the reader who wishes to move rapidly to the more 
clin ic ally oriented parts of the book, we have provided a summary of the main 
conclu sions reached at the end of each chapter. The general argu ment of this 
section of the book may be followed by reading each conclud ing section. 

 For an adequate under stand ing of atten tional processes in emotional disorder, 
exper i mental research must be related to system atic clin ical obser va tion, to self- 
reports of emotion and atten tion in states of distress in every day life, and to thera-
peutic prac tice. Part 2 (Chapters 7–11) reviews research of this kind, which uses 
exper i ments as only one of the invest ig at ive tools avail able. The import ance in 
clin ical theory (e.g. Beck, 1967) of subject ive symp toms of atten tional abnor-
mal ity, and of know ledge about the self, provides the basis for review ing atten-
tional content in emotional disorder (Chapter 7). There are paral lels between 
reports of atten tional dysfunc tion in clin ical disorders and in non- patho lo gical 
stress states, so in Chapter 8 we outline cognit ive models of stress and how it 
infl u ences atten tion in non- clin ical samples. We shall argue that a key aspect of 
affect ive disorder and stress states is self- focus of atten tion; distressed indi vidu als 
are frequently absorbed in their own prob lems, and are partic u larly attent ive to 
self- relev ant inform a tion and social eval u ation of them selves. Chapter 9 reviews 
clin ical and exper i mental studies of self- focus of atten tion. Two further issues of 
specifi c clin ical interest are the roles of atten tion manip u la tion in cognit ive 
therapy (Chapter 10), and whether self- report meas ures of cognit ive func tion ing 
are actu ally predict ive of subsequent patho logy (Chapter 11). In several of these 
chapters, we also review mater ial on the import ant social aspects of emotion and 
atten tion, and the role of person al ity traits. 

 Part 3 (Chapters 12–14) aims to provide a theor et ical integ ra tion of the various 
lines of evid ence on the rela tion ship between emotion and atten tion. In 
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Chapter 12, we develop an integ rat ive cognit ive- atten tional model of emotional 
dysfunc tion and stress. The model is inten ded both to explain exper i mental data 
on atten tion and to specify the cognit ive processes which contrib ute to the aeti-
ology and main ten ance of clin ical disorders. Our basic premise is that emotional 
prob lems are recip roc ally linked to a cognit ive- atten tional syndrome asso ci ated 
with excess ive self- focus of atten tion. This approach has various implic a tions for 
concep tu al ising and treat ing emotional prob lems in a cognit ive- beha viour 
therapy frame work, and for future theory- driven research, which we consider in 
Chapters 13 and 14, respect ively.      



                 PART I 

 Emotion, atten tion and 
inform a tion processing    
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    2 
 ATTENTION 

 Basic concep tual and theor et ical issues   

     In the previ ous chapter, we provided a loose defi n i tion of atten tion as the 
selec tion or prior it isa tion for processing of certain categor ies of inform a tion. We 
can subdivide atten tional processes into the two broad func tions attrib uted to 
atten tion:  selec tion  and  intens ive processing . The inform a tion- processing system 
must select which stimuli are to be processed most extens ively, and which are 
permit ted to control response and action. Also, when a mental activ ity is partic-
u larly demand ing or import ant, the system must confi g ure itself to maxim ise 
effi  ciency of processing, possibly at the expense of more peri pheral activ it ies. 
Selective and intens ive aspects of atten tion may have to func tion in concert, as 
when listen ing to a tele phone call on a noisy line. These two atten tional func-
tions corres pond to one of the great axes of theor et ical debate among atten tional 
psycho lo gists. On the one hand, theor ies of select ive atten tion tend to emphas ise 
the import ance of detailed know ledge about the struc ture or archi tec ture of the 
inform a tion- processing system. Armed with a circuit diagram of the mind, we 
can attempt to diagnose the points at which inform a tion is selec ted for entry into 
conscious ness or for control of action. On the other hand, theor ies of demand ing 
task perform ance, such as simul tan eous perform ance of two or more tasks, 
emphas ise the overall capa city or resources of the mind, which may be suppor ted 
by a variety of specifi c processing struc tures. 

 In the next part of this chapter, we review four broad approaches to atten tion, 
each provid ing a differ ent perspect ive on the relat ive import ance of the system 
archi tec ture, and of general processing capa city. First, we consider the search for 
an atten tional bottle neck: at which points is the system forced to discard inform-
a tion? Second, we consider capa city models in detail. Third, we look at dual- level 
models of atten tion, which distin guish qual it at ively differ ent domains of 
processing, subject to differ ent processing constraints. Fourth, we consider recent 
connec tion ist approaches to atten tion. In the next chapter, we consider how 
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complex self- know ledge such as Beck’s (1967) schemata may infl u ence select ive 
atten tion, and we review studies of the selec tion of emotional inform a tion.  

  The search for a bottle neck 

  Early and late selec tion 

 Much research on select ive atten tion assumes that the external envir on ment may be 
divided into  chan nels  from which inform a tion may be received. The text book 
example (e.g. Wickens, 1992) is the many instru ments and displays to which an 
aircraft pilot must attend. Each one is a distinct channel, and the pilot must develop 
a  sampling strategy  which controls how frequently each one is monitored. In every day 
life, chan nels may be defi ned not just by differ ent loca tions in space, but by other 
distinc tions import ant to the indi vidual. For example, each person parti cip at ing in 
a conver sa tion may be seen as a distinct channel supply ing visual and audit ory 
input. The basic problem for select ive atten tion theory is to discover how people are 
able to process incom ing stim u lus char ac ter ist ics so as to select some chan nels for 
full processing of inform a tion, and to ignore or process super fi  cially other chan nels. 

 The tradi tional theor et ical dicho tomy in select ive atten tion distin guishes early 
from late selec tion. Early selec tion (Broadbent, 1958) proposed a select ive fi lter 
located after initial percep tual analysis, which could be set so that only stimuli 
possess ing a partic u lar attrib ute or feature were selec ted for further analysis. 
Features are simple phys ical prop er ties such as colour, spatial loca tion or pitch. In 
contrast, late selec tion theor ies (Deutsch & Deutsch, 1963) proposed that all stimuli 
were fully analysed, with selec tion taking place only when a response was selec ted. 
Studies of the famous “shad ow ing” task soon disposed of the original fi lter theory. 
This task requires the subject to repeat out loud a spoken message played through 
head phones. In studies of selec tion, differ ent messages are played to the two ears, 
and the subject must shadow one. Since “ear” consti tutes a feature, fi lter theory 
predicts that shad ow ing one ear precludes detailed analysis of the message presen ted 
at the unat ten ded ear. In fact, several studies of shad ow ing (e.g. Treisman, 1960) 
showed that subjects often follow a mean ing ful message which switches from ear 
to ear, imply ing that the supposedly unat ten ded message is in fact analysed for 
semantic content, contrary to fi lter theory. Another diffi  culty for tradi tional fi lter 
theory is the role of percep tual group ing: it is harder to select an item for processing 
if it forms a Gestalt confi g ur a tion together with distract ing items, than if the stim-
u lus and distract ors form separ ate Gestalts (Prinzmetal, 1981). It has been argued 
that the selec tion is not geared towards indi vidual stim u lus features, but towards 
objects, which are natur ally percep tu ally grouped (Duncan, 1984).  

  Contemporary early selec tion theor ies 

 Early selec tion theor ies have evolved to accom mod ate such fi nd ings, exem pli fi ed 
best by a series of models proposed by Treisman. Her fi rst depar ture from the 



The search for a bottle neck 19

original fi lter theory was to propose that the percep tual fi lter has only an atten u-
at ing effect (Treisman, 1964). Most of the encod ings of the element ary features 
asso ci ated with an unat ten ded input are discarded but a few features may pass 
through the fi lter. In the case of a strongly expec ted stim u lus, these features may 
be suffi  cient to trigger conscious recog ni tion, as when a person’s name “breaks 
through” into aware ness from the unat ten ded ear in a shad ow ing exper i ment. 
Further devel op ments of the theory primar ily concern visual selec tion. Treisman 
and Souther (1985) and Treisman and Gormican (1988) proposed two stages or 
domains of processing. The fi rst stage is pass ively driven by stim u lus input, 
whereas the second stage is asso ci ated with “top- down” processing, stim u lus 
analysis depend ent on the person’s know ledge and expect a tions (which may or 
may not be access ible to conscious ness). Early stim u lus- driven processing, oper-
at ing in paral lel, gener ates a series of “maps” of the visual fi eld, each coding the 
spatial posi tion of features such as colours, lines of specifi ed orient a tion and so on. 
Hence, search for a single feature is partic u larly fast, and unaf fected by the pres-
ence of other, distract ing features. Treisman (1988) also discusses feature inhib i-
tion processes which may serve to focus atten tion on percep tu ally grouped 
stim u lus elements. Search for  conjunc tions  of features requires serial search through 
maps combined to produce percepts of whole, conjoined objects, and so is slower, 
and subject to distractor effects. Conjunction search requires alloc a tion of atten-
tion to the corres pond ing loca tions of the various feature maps, to identify which 
features are asso ci ated with the same percept. The end- product of fi rst- stage 
processing is the construc tion of an epis odic “object fi le” encod ing the spatial 
confi g ur a tion of features asso ci ated with each percep tual object, which can be 
further analysed by the second, serial stage of processing. Unattended stimuli 
simply fail to gener ate an object fi le. Top- down processes serve to control the 
focus of spatial atten tion, and to elim in ate feature conjunc tions incom pat ible 
with expect a tion, though Treisman (1988) suggests that the process of feature 
conjunc tion itself is insens it ive to top- down control. Cave and Wolfe (1990) have 
developed a modi fi c a tion of Treisman’s (1988) feature integ ra tion theory which 
offers a differ ent view of top- down control. According to their guided search 
model, top- down processing gener ates a map coding the simil ar it ies between the 
features actu ally present and the “target” feature expec ted on the basis of prior 
know ledge. A combin a tion of inform a tion from bottom- up and top- down 
processing directs the later, serial processing stage to the most prom ising spatial 
loca tions for fi nding the desired target.  

  Contemporary late selec tion theor ies 

 Late selec tion theor ies (e.g. Duncan, 1980) make a similar distinc tion between 
early, paral lel pre- attent ive processing, and a limited- capa city system oper at ing 
later in processing. The essen tial differ ence is that, accord ing to late selec tion 
theory, stim u lus attrib utes are extens ively analysed and assigned to objects pre- 
attent ively. Hence, the system is not select ing which inputs are fully analysed, but 
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which inputs control response. The simplest evid ence for this view is provided by 
studies of dual- task perform ance, showing that the level of inter fer ence between 
the tasks depends mainly on the simil ar ity of response (McLeod, 1977). Late 
selec tion theor ists also claim that, contrary to early selec tion theory, repres ent a-
tions of “unat ten ded” stimuli are not simply lost, but may continue to infl u ence 
processing. Studies of “negat ive priming” show that target processing is slowed if 
the target is related to the supposedly ignored distractor of the previ ous trial 
(Tipper & Driver, 1988). Duncan and Humphreys (1989) have proposed perhaps 
the most detailed contem por ary late selec tion model. In contrast to the Treisman 
(e.g. 1988) theory, object fi les, or struc tural units, are compiled by pre- attent ive 
processing. Structural units compete for access to a limited- capa city visual 
short- term memory, depend ing on their relat ive atten tional strengths or weights, 
which are frequently infl u enced by an advance specifi c a tion or “template” of 
expec ted or import ant inform a tion. The 3–4 most strongly weighted units enter 
a limited- capa city, visual short- term memory store, at which point they reach 
conscious aware ness and may control the subsequent response.  

  Comparison of models for selec tion 

 At present, no decis ive resol u tion of the early–late selec tion contro versy is 
possible. The liter at ure on atten tion is replete with tech nical argu ments on the 
valid ity of the various pieces of evid ence. Diffi culties for the Treisman and 
Souther (1985) early selec tion model include a variety of studies suggest ing that 
feature and conjunc tion search may not be controlled by qual it at ively differ ent 
processes (Duncan & Humphreys, 1989), and that selec tion by single phys ical 
features is not always partic u larly easy (Allport, 1980). Conversely, it is claimed 
that dual- task inter fer ence is only partially explained by inter fer ence between 
similar responses (Pashler, 1989), and that negat ive priming may be an arti fact of 
distractor processing taking place after the target has been success fully selec ted 
(Yantis & Johnston, 1990). Johnston and Dark (1985) and Allport (1989) provide 
reviews broadly support ive of early and late selec tion, respect ively. Perhaps more 
import ant is the agree ment across theor ies of several general prin ciples, which 
tends to blur the early–late distinc tion in some respects. These prin ciples include 
the distinc tion between the early paral lel processing stage and later capa city- 
limited processing, which corres pond to distinct domains of “pre- attent ive” and 
“post- attent ive” processing. There is also a consensus that select ive atten tion is 
primar ily oriented towards the selec tion of objects, rather than isol ated stim u lus 
attrib utes. It is widely believed, too, that processing is guided by detailed specifi c-
a tion of the object to be selec ted which oper ates through biasing the bottom- up 
func tion ing of the early processing stage, so that non- targets may be rejec ted 
prior to entry into the later, limited-capa city domain (Cave & Wolfe, 1990; 
Duncan & Humphreys, 1989). The nature of the repres ent a tion of rejec ted non- 
targets becomes more an import ant detail than a funda mental point of prin ciple. 
As Duncan (1985) has pointed out, it may be more useful to invest ig ate how 
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inform a tion is used at differ ent stages of processing, than to ask where stimuli are 
“iden ti fi ed” in some all- or- none fashion. If so, there appears to be some degree 
of conver gence between early and late selec tion theory. 

 In addi tion, the stage of processing at which selec tion takes place may vary. As 
an example, consider the spot light meta phor for visual atten tion. Within the area 
illu min ated by the spot light, late selec tion oper ates, as shown by evid ence that 
confl ict ing, spatially contigu ous letter stimuli gener ate inter fer ence at the motor 
response level (Coles et al., 1985). Late selec tion may be confi ned to elements 
common to a single percep tual object: it is currently some what unclear whether 
processing of unat ten ded objects within the atten tional spot light can gener ate 
inter fer ence ( Johnston & Dark, 1985). However, stim u lus processing outside the 
spot light is largely restric ted to simple phys ical features ( Johnston & Dark, 1985), 
and early selec tion by loca tion oper ates very effi  ciently when condi tions are 
favour able for estab lish ing a fi xed spatial focus (Yantis & Johnston, 1990). The 
most detailed model of this kind is that of Eriksen and Yeh (1985). They propose 
that spatial atten tion oper ates like a zoom- lens, so that the person can expand the 
area of space fully atten ded to, at the cost of a loss of “resolv ing power” or effi -
ciency of processing. Stimuli asso ci ated with confl ict ing responses will gener ate 
inter fer ence only within the area of focal atten tion (Eriksen & Schulz, 1979). 
Yantis and Johnston (1990) propose that people are fl ex ible in their atten tional 
strategies, select ing early or late depend ing on task demands and strategy. People 
may adopt a late selec tion strategy either because of diffi  culties in making use of 
feat ural inform a tion ( Johnston & Heinz, 1978), or because task require ments 
favour late selec tion, as in the case of divid ing atten tion across two tasks. There 
may also be multiple selec tion points within the same task. Pashler (1989) discrim-
in ates two quite separ ate bottle necks in divided atten tion, one asso ci ated with 
visual percep tual processing, and one with queuing of responses for selec tion.   

  Capacity models of atten tion 

  The capa city meta phor 

 The idea of limited inform a tion- processing capa city is one of the most appeal ing 
but prob lem atic unify ing concepts in atten tional theory. It is also one of the most 
misun der stood. There is no doubt that the neural basis of atten tion dictates capa-
city limit a tions. What is at issue is whether we can identify limit a tions of the 
processing system as a whole, as opposed to limit a tions of its indi vidual constitu ent 
parts, whether these are char ac ter ised as cell assem blies, or as element ary processes. 
Several rather differ ent defi n i tions of capa city, in this non- local sense, have been 
proposed. Early attempts (e.g. Broadbent, 1958) were inspired by the digital 
computer to see capa city resid ing in a central, general- purpose processor, with an 
upper limit to the rate at which serial- processing oper a tions could be performed. 
A more subtle variant on this theme (Moray, 1967; Navon & Gopher, 1979) was 
to see capa city as a set of specifi c processing resources, such as processing networks, 
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memory space, commu nic a tions chan nels and so on, which could be alloc ated 
fl ex ibly accord ing to processing demands, under the control of an exec ut ive 
resource manager. This model is compat ible with a wide variety of processing 
archi tec tures. A further defi n i tion (Wickens, 1980) is to equate capa city with a 
meta phor ical supply of energy or fuel for processing. As with an elec trical circuit, 
loss of power leads to a gradual degrad a tion in output from the powered compon-
ents. The crit ical feature of this defi n i tion is that capa city is some thing addi tional 
to the inform a tion- processing machinery; ener gisa tion is  non- local , in that it is not 
simply a matter of the response to processing load vari ation of each indi vidual 
processing unit. A rather differ ent approach has been provided by Townsend and 
Ashby (1980), who suggest an oper a tional defi n i tion: capa city refers to the effect 
on perform ance of changes in processing load. At a micro level, capa city limit a-
tions may be a direct result of system archi tec ture (and so of limited theor et ical 
interest). The capa city of a serial processor will simply refl ect the time taken to 
process a single input. However, the defi n i tion is equally applic able at the macro 
level, when the under ly ing system archi tec ture is unknown. Capacity is a 
conveni ent way of describ ing the load- response char ac ter ist ics of the system, 
which may or may not be asso ci ated with non- local ener gisa tion of resource 
alloc a tion processes.  

  Resource theor ies 

 The most infl u en tial form al isa tion of capa city theory is Norman and Bobrow’s 
(1975) resource theory. They describe a hypo thet ical Performance–Resource 
Function (PRF), a graph relat ing resources to perform ance. The key point is that 
the gradi ent of the curve may vary, such that perform ance may vary more or less 
with changes in resource avail ab il ity. Processes may be either resource- limited, 
or data- limited, in which case perform ance depends on the quality of signal or 
memory data, and is unaf fected by changes in the supply of resources. A process 
may be resource- limited along some parts of the PRF but data- limited along 
others. The PRF is not directly observ able, because we cannot measure resources 
and perform ance inde pend ently. Resource theory can only be tested by making 
indir ect infer ences about the shape of the PRF in single- and dual- task perform-
ance. Dual- task methods have been most widely used. The basic logic is that 
resource- limited perform ance on one task should be sens it ive to the quant ity of 
resources diver ted to a second task. The simple demon stra tion of dual- task inter-
fer ence is inad equate, since it may refl ect changes in data limit a tions gener ated by 
diffi  culties in combin ing the tasks, termed the  cost of concur rence  (Wickens, 1984). 
For example, visual monit or ing of two widely separ ated loca tions is diffi  cult 
because we cannot fi xate both simul tan eously. Dual- task inter fer ence must show 
 diffi  culty- sens it iv ity , so that the amount of inter fer ence increases with the diffi  culty 
of the inter fer ing task (Wickens, 1980). The most thor ough way of invest ig at ing 
resource usage in dual- task perform ance is by construct ing a Performance 
Operating Characteristic (POC: Wickens, 1984). Subjects perform a pair of 
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tasks, under a variety of instruc tional prior ity condi tions. If the tasks share a 
common resource, prior it isa tion of one task can only be achieved by divert ing 
resources from the other. There will then be a smooth trade- off curve relat ing 
perform ance levels of the two tasks as their relat ive prior it ies change. In contrast, 
if perform ance is data- limited, perform ance changes on the tasks will be inde-
pend ent. The POC can also be used to invest ig ate subjects’ strategies for  alloc at ing  
resources to the two tasks under differ ent circum stances or instruc tional sets, and 
to quantify the cost of concur rence. Dual- task perform ance often provides POCs 
suggest ive of resource limit a tion (e.g. Matthews & Margetts, 1991), although, 
because of scaling diffi  culties, the POC cannot usually indic ate the exact shape of 
the under ly ing PRF. 

 Dual- task studies frequently show that inter fer ence suggest ive of resource- 
limit a tions tends to increase with task simil ar ity (Wickens, 1980). To explain 
such fi nd ings, multiple resource models have been proposed: there are separ ate 
resource supplies for qual it at ively differ ent types of processing. Although it is 
widely accep ted that the original, unitary resource model cannot explain the full 
pattern of observed dual- task inter fer ence, there is no consensus over the number 
and nature of multiple resources. One of the simpler models (Humphreys & 
Revelle, 1984) distin guishes resources for speeded through put of inform a tion 
from short- term memory resources. The most soph ist ic ated (Wickens, 1984; 
1989) suggests three dimen sions of resource: stage of processing, processing code 
and processing modal ity.  

  Criticisms of resource theory 

 Several general criti cisms of formal resource theory have been advanced. The 
fi rst argu ment is archi tec tural—that resource theory is incom pat ible with the 
struc ture of the mind and of the brain. Allport (1980) contrasts the idea of what 
he terms a general- purpose limited- capa city central processor (GPLCCP) with 
the distrib uted nature of brain func tions. Neurological studies show that anatom-
ic ally distinct popu la tions of neurons perform highly specifi c compu ta tions on 
highly specifi c inputs. A paral lel is drawn with connec tion ist models of cogni-
tion, in which processing is controlled by many distrib uted, modular units. This 
argu ment is miscon ceived with regard to both the neur o lo gical and the cognit ive 
evid ence. Cell assem blies may perform specifi c func tions, but the cells of the 
neocor tex are also extens ively innerv ated by path ways ascend ing from subcor tical 
path ways. At least two of these path ways, the dorsal norad ren er gic bundle (Gray, 
1982), and cholin er gic path ways from the tegmental region (Warburton, 1979), 
appear to affect inform a tion- processing effi  ciency. Independence of func tion at 
the cortical level does not preclude common infl u ences on func tion from other 
brain systems. There is also no partic u lar reason to identify resource theory with 
the GPLCCP archi tec ture of the late 1950s. Indeed, there is no reason why a 
massively paral lel system of the kind favoured by Allport (1980) should not also 
be subject to non- local perform ance constraints which cause the system to exhibit 
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resource- limit a tions at the macro level. For example, Duncan and Humphreys 
(1989) suggest that the total quant ity of activ a tion of distrib uted processing units 
may be fi xed, through mutual inhib i tion. Hence, to criti cise resource theory on 
archi tec tural grounds is a category error: resource theor ies describe general or 
emer gent prop er ties of the system rather than specifi c archi tec tural prop er ties. 

 A more serious source of diffi  culty is meth od o lo gical. As Navon (1984) has 
shown, inter pret a tion of all or most of the exper i mental paradigms used to test 
resource theory is open to ques tion. Even the POC method is not water- tight. 
Navon suggests that trade- offs may be gener ated by mech an isms other than 
resource real loc a tion, such as demand char ac ter ist ics. In addi tion, if we posit 
multiple resources, we cannot distin guish the case where one or both of two 
time- shared tasks is data- limited from the case where the two tasks are limited by 
differ ent multiple resources (Allport, 1980). There are also scaling diffi  culties 
asso ci ated with construct ing POCs for qual it at ively differ ent tasks (Kantowitz & 
Weldon, 1985). More gener ally, Duncan (1984) provides several examples of 
“emer gent prop er ties” of dual- task situ ations, where inter fer ence is not predict-
able from single- task char ac ter ist ics, such as their capa city require ments, as in 
trying to simul tan eously pat your head and rub your stomach. 

 The proposal of  ad hoc  altern at ive explan a tions for dual- task inter fer ence 
phenom ena is a relat ively weak argu ment against resource theory. Methodological 
criti cisms gain force from detailed altern at ive explan a tions, such as Navon and 
Miller’s (1987) notion of outcome confl ict, where internal processes activ ated by 
perform ance of one task inter fere with the processing of the second task. For 
example, processing two messages in paral lel is more diffi  cult if they are semantic-
ally similar (Hirst, 1986). Hirst (1986) suggests that divided atten tion requires a 
skill of segreg at ing the two streams of processing asso ci ated with the two tasks. 
There is at least one study, though (Fracker & Wickens, 1988), which expli citly 
meas ured outcome confl ict, and showed disso ci ations between confl ict effects, 
and task demand effects on perform ance suggest ive of resource compet i tion. 
Hence, it is far from clear that outcome confl ict is the main source of inter fer ence 
in dual- task perform ance. 

 In conclu sion, neither resource theor ists nor their critics have yet to make a 
conclus ive case. The strongest argu ment against resource theory is that there may 
be nothing left to explain when we allow for dual- task inter fer ence due to the 
over load of specifi c struc tures, outcome confl ict, emer gent prop er ties of specifi c 
task combin a tions, and main ten ance of confl ict ing goals (Allport, 1980; Navon, 
1984). Although the assess ment of the preval ence of inter fer ence due to resource 
compet i tion is thus diffi  cult, there is at least some evid ence to support the 
predict ive utility of resource theor ies (Wickens, 1989). Wickens (1989) also 
indic ates that resource theory serves to integ rate studies of perform ance with 
physiolo gical and subject ive work load data. In contrast, theor ies of the oper a tion 
of other sources of dual- task inter fer ence are poorly developed. Ultimately, the 
issue may be one of match ing the level of theor et ical descrip tion to the phenom ena 
of interest. In looking at the fi ne struc ture of perform ance of a specifi c task, it 
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may often be the case that resource theory provides only an approx im a tion to 
a more detailed archi tec tural theory (e.g. Pashler, 1989). However, resource 
defi  cits provide a plaus ible explan a tion for a general perform ance defi cit across 
dissim ilar tasks, as found in depress ive patients (Ellis & Ashbrook, 1987), 
although, of course, the theory must still be tested rigor ously.   

  Levels of control of atten tion 

  Automatic and controlled processes 

 One of the empir ical diffi  culties for resource theory is the ability of skilled 
performers to combine perform ance of diffi  cult tasks with little inter fer ence. 
Typists can success fully combine copy- typing with shad ow ing (Shaffer, 1975), 
for example. Spelke, Hirst and Neisser (1976) have shown that this facil ity can be 
developed with prac tice. Results of this kind suggest that highly over learned 
perform ance some times requires little atten tional capa city, even for quite complex 
tasks. It has been sugges ted that skill learn ing often involves  auto mat isa tion  of 
perform ance. The slow, serial, verbally medi ated perform ance observed early in 
skill learn ing is gradu ally super seded by fast, paral lel perform ance requir ing little 
volun tary control or effort (Anderson, 1987). Observations of this kind suggest 
two differ ent levels of control of atten tion. Schneider, Dumais and Shiffrin (1984) 
propose that  controlled processing  is driven by a delib er ate plan or strategy, whereas 
 auto matic processing  is refl ex ively triggered by fi xed inputs, and is diffi  cult to stop 
or regu late. Controlled processing is used for diffi  cult, unfa mil iar and unpre dict-
able tasks, whereas auto matic processing is used for famil iar tasks with a consist ent 
stim u lus–response (S–R) mapping. Controlled processing requires large quant-
it ies of resources, but auto matic processing does not. Controlled processing is 
more access ible to conscious ness than auto matic processing, although the fi ne 
detail of controlled processing may not be access ible. The key criteria for auto-
mati city are thus  inde pend ence from resources , and its  insens it iv ity to volun tary control . 
In every day life, the locus of atten tional control shifts between these levels 
frequently. Impinging stimuli will continu ally trigger off streams or circuits of 
auto matic processing, but controlled processing will be called when feed back 
signals indic ate a break down of perform ance or a situ ation of special import ance. 

 There is a whole family of theor ies which have developed the basic idea of 
levels of control. The distinc tion has been demon strated empir ic ally most clearly 
in two exper i mental paradigms: search and priming. Schneider and Shiffrin 
(1977) contras ted varied mapping (VM) and consist ent mapping (CM) visual and 
memory search tasks, requir ing controlled and auto matic processing, respect-
ively. In VM search, targets and distract ors are inter changed from trial to trial so 
that no distinc tions between items can be learnt. Under these condi tions, 
perform ance is highly sens it ive to processing load, whether imposed by the 
demands of the search task itself, or by other concur rent tasks (e.g. Fisk & 
Schneider, 1983). In CM search, targets and distract ors consti tute distinct sets of 
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items. Sets may corres pond to already over- learnt categor ies such as digits and 
conson ants, or the subject may have to learn the distinc tion through exten ded 
prac tice. It is possible to learn auto matic responses to words defi ned by semantic 
prop er ties or meaning (Fisk & Schneider, 1983). Once perform ance has auto mat-
ised, processing load has little effect. Figure 2.1 shows typical search data, taken 
from Shiffrin and Schneider’s (1977) original studies. The VM task required the 
subject to search for an instance of 1, 2 or 4 possible letter targets in a display 
compris ing 1, 2 or 4 letters, with targets and distract ors drawn from the same 
pool of items. Reaction time (RT) increases sharply as processing load increases, 
irre spect ive of whether load is asso ci ated with increased number of distract ors 
displayed, or with increas ing number of possible targets to be held in short- term 
memory. Data of this kind may be fi tted to serial search models, which propose 
that controlled processing performs a series of single compar is ons between items 
in memory and displayed items, in order to detect match or mismatch. There is 
an approx im ately linear rela tion ship between the number of serial compar is ons to 
be made and RT. In the CM task (search ing for digits among letters), the slope of 
the load–RT plots is close to zero, which may indic ate auto matic, paral lel search. 

 Schneider and Shiffrin (1977) describe auto matic detec tion as the “pop- out 
effect”: the target stim u lus, if present, pops out of the display without voli tional 
atten tion, like a famil iar face in a crowd, as a result of pre- attent ive stim u lus 
iden ti fi c a tion. Schneider and Shiffrin’s (1977) theory has been applied to areas as 

   FIGURE 2.1     Relationships between response time (RT) and processing load factors of 
frame and memory set size, in varied mapped (VM) and consist ent mapped (CM) search. 
Data from Schneider and Shiffrin (1977).     
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diverse as sustained atten tion (Fisk & Scerbo, 1987), stress and arousal effects on 
perform ance (Fisk & Scerbo, 1987; Matthews, Davies, & Lees, 1990b), and skill 
acquis i tion (Ackerman, 1987; 1988). 

 A second type of task used to distin guish levels of control is the  priming  task. 
In target detec tion or discrim in a tion tasks, subsequent response is often speeded 
by prior present a tion of a stim u lus related to the target (the priming stim u lus). 
The benefi t to perform ance conferred by the prime (the priming effect) may 
result either from auto matic enhance ment of subsequent processing, or from 
volun tary gener a tion of a conscious expect ancy. Posner and Snyder (1975) distin-
guished the two types of process empir ic ally using a letter- match ing task. In their 
exper i ments, subjects had to decide whether or not two letters were the same or 
differ ent. A single letter was used as the prime, which, when the two letters were 
the same, might or might not match the target letter pair. Posner and Snyder 
(1975) showed that the nature of priming effects depended on the time- lag 
between prime and the subsequent target. At short time inter vals (< 300 msec), a 
match ing prime speeded letter match ing, regard less of the prob ab il ity of the 
prime match ing the target, but at long time inter vals the prime speeded response 
only when a match between prime and letter pair was expec ted. An unex pec ted 
prime slowed perform ance only at the longer time inter vals. Posner and Snyder 
(1975) argued that at short time inter vals, the subject cannot form a conscious 
expect ancy, and priming depends on auto matic activ a tion. However, at long time 
inter vals, priming depends on the subject’s expect a tions, and an incor rect expect-
a tion will actu ally inhibit response. 

 Posner and Snyder’s results gener al ise to semantic priming of word recog ni tion 
(see Neely, 1991). In these studies, the subject must decide whether or not a 
string of letters is a valid English word. Decision is normally speeded by prior 
present a tion of a semantic ally related prime, so that DOCTOR primes recog ni tion 
of NURSE, for example. In this task paradigm, the time inter val between prime 
and target letter string is referred to as the  stim u lus onset asyn chrony  or SOA. 
Studies reviewed by Neely (1991) show that subjects’ expect an cies, manip u lated by 
instruc tion, only affect priming at relat ively long time delays, whereas short SOA 
priming is sens it ive to whether or not the prime and target are semantic ally 
asso ci ated. Priming effects present at short SOAs (< 500 msec or so) but not at 
longer SOAs are likely to be controlled by auto matic activ a tion processes which 
operate over this time- scale (Neely, 1977; 1991; Posner & Snyder, 1975). Activation 
spreads between prime and target processing units on the basis of common semantic 
attrib utes.  

  Levels of control and skilled perform ance 

 The trans ition from controlled to auto matic processing provides an outline 
explan a tion for skill acquis i tion (Schneider, Dumais, & Shiffrin, 1984), but it fails 
to specify in detail how complex tasks are performed. Voluntary stra tegic control 
may be import ant even for quite simple atten tional tasks, so we may require a 
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detailed specifi c a tion of the skills used in atten tional control (Hirst, 1986), which 
the theory of auto matic and controlled processing does not directly supply. The 
most success ful theory of skill is that of Anderson (1982; 1987), which assumes 
that skill is suppor ted by systems of proced ures or produc tions: processing units 
which are triggered by a fi xed set of inputs, which include stimuli, outputs of 
other produc tions, and repres ent a tions of the person’s goals. Once triggered, the 
produc tion produces an output on the basis of a fi xed algorithm, which may 
gener ate a response, or feed into other produc tions. Anderson (1982) builds on 
the idea that there are three stages of skill acquis i tion: cognit ive, asso ci at ive and 
autonom ous (Fitts & Posner, 1967). At the initial, cognit ive stage, perform ance is 
guided by strategies which can be stated in expli cit, verbal form (declar at ive 
know ledge). The person uses “weak- method” produc tions, general- purpose 
problem- solving proced ures such as means- ends analysis, to select and run a set 
of more specifi c produc tions which control perform ance. That is, the weak- 
method produc tions tailor the person’s exist ing know ledge to the new skill. With 
prac tice, a stable set of produc tions becomes integ rated into a new produc tion 
system, which becomes progress ively more autonom ous from other processing. 
Knowledge becomes proced ural, in that the person acquires internal “programs” 
which perform the compu ta tions needed for skill in a some what auto matic 
fashion. At the trans itional asso ci at ive stage, the person has developed a stable 
strategy, but some volun tary control is still required to regu late the running of 
produc tions: proced ural and declar at ive know ledge co- exist. At the autonom ous 
stage, processing is fully proced ural and is gradu ally strengthened and tuned to 
specifi c envir on mental contin gen cies with further prac tice. 

 Anderson’s (1982) skill theory has been expli citly linked to the theory of auto-
matic and controlled processing by Ackerman (1988). The trans ition from 
controlled to auto matic processing is equi val ent to that from declar at ive to 
proced ural know ledge in skill learn ing. With a consist ent mapping and exten ded 
prac tice, task stimuli become capable of elicit ing complex sequences of processes 
requir ing little conscious effort. Hence demands for atten tional resources are 
highest in the early, cognit ive stage of skill learn ing and dimin ish with 
proced ur al isa tion. Ackerman (1988) points out that tasks will only be proced ur-
al ised to the extent that elements of the task are consist ently mapped. Hence, 
high- level skills such as chess- playing and social inter ac tion with others will 
always require high- level exec ut ive processing, although elements of the skill 
will be proced ur al ised, freeing capa city for the more complex, incon sist ent 
aspects of perform ance. The role of compu ta tional algorithms in imple ment ing 
strategies for control of atten tion has been recog nised (P. Dixon, 1981), but 
under- researched. As we shall discuss later, it is plaus ible that when exper i mental 
subjects are presen ted with stimuli of personal signi fi c ance, the selec tion 
of algorithms or produc tion sequences is infl u enced not just by expli cit 
instruc tions but also by the subject’s partially proced ur al ised routines for 
controlling atten tion, built up through prior expos ure to the mean ing ful stimuli 
of every day life.  
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  Problems with levels 

 The main diffi  culties with levels of control theor ies concern the concep tual and 
empir ical discrim in a tion of the levels. In general, a close correl a tion is required 
between volun tary control, resource- depend ence of perform ance, and (to a lesser 
degree) conscious aware ness at each level. But these criteria may disso ci ate: Paap 
and Ogden (1981) showed that percep tion of single letters was resource- limited 
(as indexed by a second ary probe RT measure) but invol un tary. The notion of 
controlled processing itself has been attacked, as requir ing an homun cu lus to do 
the controlling (Allport, 1980). There are diffi  culties also with the specifi c task 
paradigms used to demon strate the distinc tions between levels, such as the visual 
and memory search paradigms used by Shiffrin and Schneider (1977). Their 
asser tion that controlled search is serial whereas auto matic search is paral lel has 
been widely criti cised, notably by Townsend and Ashby (1983). Criteria for auto-
mati city developed for search tasks may not gener al ise to other tasks. Logan 
(1979) showed that a consist ently mapped choice reac tion time task auto mat ised 
accord ing to one empir ical criterion (insens it iv ity to second ary task load), but not 
accord ing to another (insens it iv ity to primary task load). 

 The hypo thesis that auto matic atten tion responses are gener ated by pre- 
attent ive analysis of the trigger stim u lus has also been chal lenged. Treisman, 
Viera and Hayes (1992) identify several qual it at ive differ ences between the “pop- 
out” of pre- attent ively detec ted single features, and the “pop- out” of learned 
targets defi ned by a conjunc tion of features, which appears to be more sens it ive 
to extraneous aspects of the task such as pres ence of irrel ev ant features. The 
speed- up of processing found with prac tised CM targets appears to be asso ci ated 
with a later stage than feature integ ra tion. In similar vein, Logan (1992) presents 
evid ence that increas ing auto mati city of detec tion is not neces sar ily accom pan ied 
by increased pre- attent ive processing. He argues that auto matic access to the 
inform a tion that a stim u lus is a target follows atten tion- depend ent stim u lus iden-
ti fi c a tion. There are diffi  culties with theor et ical assump tions concern ing resource 
usage, too. Hoffman, Nelson and Houck (1983) demon strated that two CM 
search tasks showed dual- task inter fer ence within a POC paradigm char ac ter istic 
of resource- limit a tions: Schneider (1985) attrib utes this fi nding to the degrad a-
tion of the task stimuli block ing auto matic detec tion. Similarly, Kleiss and Lane 
(1986) found capa city limit a tions on letter percep tion on prac tised CM tasks 
attrib uted to feature integ ra tion and fi lter ing. 

 A more recent account of auto mati city in visual search provided by Czerwinski, 
Lightfoot and Shiffrin (1992) deals with some of these diffi  culties by a partial 
retreat from the more conten tious claims of the original Shiffrin and Schneider 
(1977) theory. In partic u lar, auto mat isa tion of CM search is due to percep tual 
unit isa tion of stimuli defi ned by feature conjunc tions, but the strength of 
encod ing is weaker than that for simple features and unit isa tion does not by itself 
lead to unlim ited paral lel processing. Consistent mapping does not neces sar ily 
lead to auto mat isa tion, partic u larly if stim u lus sets are large and confus able, so 
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that auto matic and controlled processes both tend to contrib ute to CM search. 
VM search effi  ciency may also improve dramat ic ally with prac tice, as a result 
of strategy learn ing, and through learn ing to integ rate paral lel search for key 
features into the visual search process, as origin ally sugges ted by Fisher (1986). 
Hence, CM and VM search are less distinct in their consequences for perform-
ance than origin ally proposed, and controlled search is often as effi  cient as 
auto matic search. Automatic processing is used mainly to supple ment controlled 
search, when demands for resources are high, for example. It remains to be seen 
whether this refor mu la tion of theory can cope with the full range of prob lems 
iden ti fi ed. 

 As described previ ously, auto matic and controlled processing can also be 
distin guished within priming paradigms. The prob lems of priming tasks are less 
marked than those of search tasks, but Posner and Snyder’s (1975) distinc tion 
between auto matic activ a tion and conscious atten tion is over- simpli fi ed. Priming 
of spatial loca tion, for example, depends on several distinct neural sub- systems 
(Posner, Inhoff, Friedrich, & Cohen, 1987). Semantic priming is affected by 
post- lexical processes such as check ing in addi tion to auto matic and controlled, 
expect ancy- driven lexical activ a tion, although the distinc tion holds up well 
when tasks are suit ably designed (Harley & Matthews, 1992; Neely, 1991). Non- 
lexical processing of the prime, such as search ing it for a letter, can reduce or 
elim in ate short SOA priming, appar ently because semantic activ a tion is too weak 
to infl u ence subsequent response (Friedrich, Henik, & Tzelgov, 1991). This sens-
it iv ity of short SOA priming to encod ing strategy is incom pat ible with a strong 
auto mati city hypo thesis, though the spread of activ a tion given a semantic 
encod ing of the prime appears to be genu inely auto matic. 

 Hence, it is diffi  cult to separ ate the valid ity of the general idea of levels of 
control from the valid ity of specifi c instan ti ations of the idea. Conceptually, the 
most satis fact ory criterion appears to be whether or not the initi ation of a partic-
u lar process is under volun tary control (Matthews, 1989). There is accu mu lat ing 
evid ence that invol un tary processing may require resources (though conceiv ably 
a differ ent multiple resource to controlled processing), and that controlled 
processing has some ability to modify or termin ate sequences of auto matic 
processing. The “homun cu lus” objec tion can be nulli fi ed by specify ing the exec-
ut ive func tions which affect control in detail (e.g. Logan, 1985), and by specify ing 
the precise mech an isms of control (e.g. Schneider, 1985), although atten tional 
theory has tended to neglect precise specifi c a tion of control skills. Norman and 
Shallice’s (1985) model is partic u larly clear in indic at ing how exec ut ive control is 
exerted: controlled processing biases the activ a tion of a lower- level network of 
schemas, which can func tion autonom ously, under network- local constraints. 
The upper level system is controlled by programs resem bling Schank’s (1982) 
“memory organ isa tion packets”, which specify in general terms sets of actions to 
be taken in a partic u lar situ ation, together with likely goals and specifi c contex-
tual inform a tion. The model illus trates an import ant prin ciple, that volun tary 
control is not complete, but over lays the spon tan eous activ ity of the lower level, 
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so that the two systems are in perpetual compet i tion for control. If an indi vidual’s 
control appears malad apt ive, we must look both for strong malad apt ive auto matic 
reac tions, and weak or misdir ec ted upper- level control. Norman and Shallice 
(1985) also propose that dual- task inter fer ence is more likely to be asso ci ated with 
the upper- level initi ation of actions, rather than with their execu tion.  

  Regulation of control 

 Since we are emphas ising the role of control func tions, it is worth consid er ing 
how control shifts between upper and lower levels in more detail. There is general 
consensus that well- learned lower- level processing sequences can run them selves 
off in response to external or internal trig gers with little or no upper- level inter-
ven tion (Norman & Shallice, 1985). Hence, lower- level processing affords a set of 
default options, which may or may not activ ate a response. We must then specify 
the condi tions which determ ine whether or not output from lower- level 
processing calls the upper level into activ ity. Direct exper i mental evid ence on this 
issue is rather sparse, possibly because of the unlikeli ness of the exec ut ive system 
being disen gaged in the unfa mil iar, poten tially threat en ing envir on ment of the 
typical labor at ory exper i ment. However, Norman and Shallice (1980, pp. 21–22) 
propose some reas on able guidelines for tasks requir ing upper- level inter ven tion:

   (a)   they involve plan ning or decision- making,  
  (b)   they involve compon ents of trouble shoot ing,  
  (c)   they are ill- learned or contain novel sequences of actions,  
  (d)   they are judged to be danger ous or tech nic ally diffi  cult,  
  (e)   they require over com ing a strong habitual response or resist ing tempta tion.    

 The general prin ciple is that lower- level control is apt to lead to error in these 
circum stances. Because these task prop er ties are relat ively subtle, the implic a tion 
is that the exec ut ive system normally monit ors the inputs it receives from the 
lower level, and tests for whether any of these criteria are met. (These monit or ing 
func tions are not neces sar ily access ible to conscious ness.) When one or more 
criteria are met, the exec ut ive seeks to bias the func tion ing of the lower- level 
system accord ing to a plan or strategy, until it is judged safe to return control of 
processing to the lower level solely. This mode of control is often expressed in 
cyber netic terms, as in Miller, Galanter and Pribram’s (1960) TOTE units. The 
system TESTS whether some desired end- point has been reached. If not, it 
OPERATES to change the system state, and TESTS again. If the desired and 
actual state match, the system EXITS and relin quishes control; other wise, it 
contin ues to cycle through the control loop for as long as neces sary. 

 Hence, an import ant aspect of exec ut ive func tion ing is  meta cog ni tion , the exec-
ut ive’s know ledge of the prop er ties of the whole cognit ive system, and its reper-
toire of routines for regu lat ing cogni tion in response to feed back (Brown, 1975; 
Nelson & Narens, 1990). A plaus ible illus tra tion of these shifts in control is 



32 Attention: Basic issues

provided by studies of continu ous reac tion time. Rabbitt (1979a) has shown that 
on this task, which affords very limited time for conscious refl ec tion between 
trials, the subject’s speed- accur acy trade- off tends to drift towards excess ive risk-
i ness, presum ably under lower- level control. When an error is made, meeting the 
trouble- shoot ing criterion above, exec ut ive oper a tions are initi ated to adjust the 
trade- off, so that the responses follow ing the error show a pattern of imme di ate 
slowing, followed by realign ment with the preferred level of trade- off. Executive 
func tion may also initi ate post- attent ive lower- level processing without planned 
intent. Logan (1992) suggests that direct ing volun tary atten tion to a stim u lus 
causes auto matic retrieval of relev ant inform a tion from long- term memory.  

  Competition between levels and fail ures of regu la tion 

 If we have two levels of control, there is the possib il ity of confl ict between them, 
or of control passing to the “wrong” level. The clin ical liter at ure is replete with 
examples of patients whose symp toms appear to be asso ci ated with object ive 
symp toms or subject ive apprais als of malad apt ive control. Many patients are 
disturbed by intrus ive thoughts, which they cannot volun tar ily suppress, includ ing 
fears of losing volun tary control in the case of many social phobics, panick ers and 
obsess ive- compuls ives. Paradoxically, these patients often appear “over- 
controlled” in their speech and action, perhaps as a compens at ory mech an ism. As 
we have seen, the course of auto matic processing is at least partially modi fi  able by 
top- down processing (e.g. Friedrich et al., 1991). Schneider and Fisk (1983) point 
out that some subjects only achieve auto mati city after being instruc ted to stop 
trying to use controlled strategies. Loosely speak ing, the power of controlled 
processes to over ride auto matic ones depends on the strength of the two types of 
process, an idea developed more rigor ously by connec tion ist models of atten tion 
(Cohen, Dunbar, & McClelland, 1990). A strong, highly over- learnt auto matic 
response, such as that developed in Schneider and Shiffrin’s (1977) visual search 
study after thou sands of trials of learn ing, can only be suppressed by great effort, 
or not at all. More weakly auto mat ised responses are easier to modify. Hence, 
failure to exert appro pri ate control by clin ical patients may be a func tion of either 
abnor mally strong auto matic reac tions, or of weak ness of exec ut ive control. Both 
types of phenomenon have some clin ical plaus ib il ity. Soldiers are trained in rapid 
defens ive or aggress ive responses to threat which, in suffer ers of post- trau matic 
stress disorder, may be elicited by innoc u ous every day events, perhaps because of 
the strength of auto mat isa tion. Conversely, depressed patients seem partic u larly 
poor at effort ful control of memory and atten tion ( Johnson & Magaro, 1987). 

 There is consid er able evid ence that certain stimuli auto mat ic ally gener ate 
internal “inter rupts”, which may inter fere with both lower- and upper- level 
processing in progress. A simple example is the effect of rapid visual onsets and 
offsets, like a light fl ash. Such onsets tend to guide the alloc a tion of atten tional 
resources to the corres pond ing region of space (Yantis & Jonides, 1990). Stimuli 
with this inter rupt ing prop erty are given prior ity for processing. Yantis and Jones 
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(1991) suggest that every element gener at ing an atten tional inter rupt may be 
“tagged” as high prior ity, and processed prior to untagged elements. They suggest 
that tag strengths are similar to the atten tional weights assigned to object repres-
ent a tions in the Duncan and Humphreys (1989) model. It is unclear whether 
other stim u lus attrib utes have similar atten tion- enga ging prop er ties, though it is 
not simply the pres ence of a unique stim u lus feature which captures atten tion 
( Jonides & Yantis, 1988). Interrupts may some times be over rid den by the current 
strategy for atten tion alloc a tion: abrupt onsets do not capture atten tion if atten-
tion is focused in advance (Yantis & Jonides, 1990). Presumably, the outcome 
depends on the respect ive strengths of the inter rupt and of volun tary control, a 
confl ict which can be readily modelled within activ a tion models of upper- and 
lower- level control (e.g. Norman & Shallice, 1985). 

 As we have seen already, stimuli can also acquire a capa city to attract conscious 
atten tion and capa city auto mat ic ally through exten ded consist ent- mapping 
train ing, partially over rid ing volun tary intent (Shiffrin & Schneider, 1977), but 
in this case the effect appears to be post- atten tional in nature (Treisman et al., 
1992). Although auto matic processing frequently calls controlled processing 
(Schneider et al., 1984), it does not always do so. Studies of human error suggest 
that action slips, like peeling an orange and throw ing away the fruit, are caused 
by inap pro pri ate refl ex ive trig ger ing of well- learnt action sequences (Reason, 
1988). The problem is not lack of capa city, because the actions are undemand ing. 
Rather, it appears that the exec ut ive system fails to detect the initi ation of 
auto matic processing until forced to, after the event, by extero cept ive feed back, 
such as tasting the orange peel. Reason (1990) attrib utes such errors to an essen-
tially stra tegic (or meta cog nit ive) failure of the exec ut ive level to check that the 
lower level is func tion ing adapt ively.   

  Connectionism and atten tion 

  Assumptions of connec tion ism 

 A radic ally differ ent approach to atten tion is provided by paral lel- distrib uted 
processing (PDP) models. The core assump tion here is that many inter con nec ted 
modular processing units operate in paral lel. Each unit has a level of activ a tion 
asso ci ated with it. Information processing is suppor ted by the spread of activ a tion 
between units, and its decay or inhib i tion. For example, word recog ni tion may 
depend on the activ a tion of a word unit, or cluster of units, reach ing a certain 
threshold level. Changes in activ a tion are governed by math em at ical algorithms, 
which fall into several classes (Rumelhart, Hinton, & McClelland, 1986a). 
Specifi cation of the algorithms means that the beha viour of connec tion ist models 
can always be simu lated by computer programs. All algorithms refer to the 
strengths of connec tions between units, or  weights , which determ ine whether 
activ a tion is likely to spread from one unit to others. For example, if we have 
units for words, the connec tion between units for strongly asso ci ated words like 
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BREAD and BUTTER will be highly weighted, so that activ a tion of one word 
will tend to activ ate the other. Learning in PDP models is effected by changes in 
weights. Frequently, for distrib uted networks of units to simu late human inform-
a tion processing, they must have some internal struc ture, so- called “hidden” 
units inter ven ing between input and output units. The simpler models posit 
several hier arch ical layers of units: word recog ni tion may depend on units tuned 
to simple percep tual features, to indi vidual letters and to words them selves. 
Contemporary connec tion ist models often have a modular struc ture, with each 
module compris ing a set of units of a partic u lar type, but with a more complex 
organ isa tion of the modules than allowed by a simple hier archy (e.g. Plaut & 
Shallice, 1993; Seidenberg & McClelland, 1989).  

  Connectionism and atten tion 

 Regarding atten tion, the typical assump tion is that there is no separ ate atten tional 
selector or mech an ism. Instead, observed phenom ena attrib uted to atten tion are 
spon tan eously gener ated by the prop er ties of the network, without the need for 
exec ut ive control. For example, if we present an obses sional patient with words 
related to dirt and disease, he or she may show signs of beha vi oural distrac tion 
and diver sion of select ive atten tion to these stimuli. Conventional cognit ive 
psycho logy would attrib ute this reac tion to a selec tion mech an ism highly sens-
it ive to obses sion- related stimuli. The connec tion ist approach, in contrast, 
supposes that the processing units activ ated by the verbal stimuli are connec ted 
up to other processing units in some abnor mal way. For example, the units 
asso ci ated with obses sion- related words may have strongly weighted excit at ory 
connec tions with units asso ci ated with unpleas ant emotion, or with compuls ive 
responses, which in turn infl u ence the direc tion of observ able beha viours. In 
other words, atten tional bias arises out of the reac tion to stimuli of the network 
as a whole. A corol lary of this assump tion is that there may be many forms of 
atten tion, related to differ ent aspects of network func tion ing. 

 The simplest mech an ism is to suppose that atten tion is asso ci ated with prior 
activ a tion of relev ant units. For example, Kienker, Sejnowski, Hinton and 
Schumacher (1986) simu lated the spatial “spot light” of atten tion by adding activ-
a tion to percep tual units within the focus of atten tion. A more soph ist ic ated 
model of this kind has been proposed by Phaf, Van der Heijden and Hudson 
(1990), using a simu la tion of visual select ive atten tion called SLAM. Phaf et al. 
(1990) propose differ ent selec tion mech an isms for the early selec tion of objects, 
and the late selec tion of “attrib utes”: stim u lus prop er ties of colour, form and posi-
tion. It is diffi  cult to convey adequately the func tion ing of a simu la tion such as 
SLAM without a detailed tech nical expos i tion. In brief, SLAM is made up of 
three levels of inter con nec ted modules. The fi rst, lowest level comprises modules 
activ ated by conjunc tions of element ary stim u lus prop er ties (e.g. a stim u lus of red 
colour and square shape), and the second, inter me di ate level is made up of 
modules related to single attrib ute types such as colour or form. The third level is 
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the motor programme module which initi ates overt response. Object selec tion 
may be effected either by activ at ing the fi rst- level modules directly, by a phys ical 
cue, or indir ectly, through verbal instruc tions activ at ing higher- level modules. 
Attribute selec tion oper ates through instruc tions activ at ing inter me di ate- level 
modules. For example, Phaf et al. show that if activ a tion is supplied to the colour 
model, corres pond ing to instruc tions to report the colour of an object, SLAM’s 
speed of response is enhanced, even though the required colour is not select ively 
pre- activ ated. (Mutual inhib i tion of the colour units within the module serves to 
prevent activ a tion to threshold of altern at ive colours.) 

 A second possib il ity is that atten tion modu lates the strength of connec tion 
between units, giving atten ded stim u lus prop er ties pref er en tial access to response 
units. Cohen et al. (1990) report a simu la tion model some what similar to that of 
Phaf et al. (1990), in that task instruc tions activ ate task demand units, which in 
turn activ ate inter me di ate- level processing units. However, in this model, the 
primary func tion of this instruc tional activ a tion is to modify the respons ive ness 
to input of the inter me di ate units: without “atten tion” the activ a tion of the unit 
by lower- level input is slug gish. A similar archi tec ture supports a simu la tion 
which models inter fer ence effects between char ac ter stimuli asso ci ated with 
confl ict ing responses (Cohen, Servan-Schreiber, & McClelland, 1992), an effect 
demon strated exper i ment ally by Eriksen (e.g. Eriksen & Schulz, 1979), as 
described above. Cohen et al. (1990) provide an explan a tion for “capa city” limit-
a tions in terms of low- level mech an isms. Processing modules often cannot 
support the processing of two input signals gener at ing dispar ate patterns of 
activ a tion. Hence, task inter fer ence tends to take place when stimuli are processed 
concur rently within the same pathway, consist ent with multiple resource theory 
(Wickens, 1984). 

 Connectionist approaches to atten tion are highly prom ising. Even the relat-
ively simple simu la tions just described account for surpris ing amounts of data in 
their respect ive fi elds, and gener ate novel, test able predic tions. Our under-
stand ing of atten tion can only benefi t from the expres sion of theor ies in compu-
ta tional form. Connectionism also allows for inter ac tion between high- level 
know ledge analog ous to schemas and low- level processes. Loosely, within PDP 
models, schemas are not expli citly repres en ted, but corres pond to strongly inter-
con nec ted sets of units, so that activ at ing one tends to activ ate the others (see 
Rumelhart et al., 1986a, for a full account). Cohen et al. (1992) discuss the rela-
tion ship to connec tion ist theory of the cognit ively controlled produc tion systems 
express ing proced ural rules posited by Anderson (1982) to explain perform ance 
on novel, complex tasks. They suggest that it may be useful to see produc tion 
systems as distinct from the PDP network, although, ulti mately, produc tions 
should be repres ent able in connec tion ist terms. However, the connec tion ist 
approach has disad vant ages also. First, simu la tions may be less power ful in 
resolv ing theor et ical argu ment than is some times supposed. It may be possible to 
construct simu la tions on differ ent prin ciples which attain an equally good fi t to 
the observed data. For example, it is diffi  cult to choose between the accounts of 
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select ive atten tion of Phaf et al. (1990) and Cohen et al. (1990) on the evid ence 
avail able. Cave and Wolfe (1990) suggest similar diffi  culties in distin guish ing 
early and late selec tion. Second, connec tion ism has yet to deal adequately with 
the role of volun tary, stra tegic control of atten tion. The models discussed indic ate 
how volun tary control may inter act with the lower level of processing, but they 
do not explain how the activ a tional processes asso ci ated with control are gener-
ated in the fi rst place. Reference to “activ a tion from higher- level units” and “task 
demand units” simply regresses the problem back a further stage. Indeed, without 
an explan a tion for the activ a tion gener ated by volun tary control, one might 
suspect that homun culi continue to lurk in these models. In prin ciple, it can be 
argued that there are separ ate modules which imple ment control processes 
accord ing to the same broad PDP prin ciples (see Shallice, 1988), but substant ive 
progress on this issue is slight. Hence, although connec tion ism provides valu able 
insights into lower- level atten tional processes, we must still rely on more tradi-
tional models of exec ut ive control of processing.   

  Conclusions 

 In summary, “atten tion” is a diffi  cult concept to defi ne precisely. Broadly, we can 
distin guish two altern at ive mean ings of the term. First, atten tion refers to the 
selec tion of inform a tion; the choice of which stimuli are import ant and which 
stimuli should infl u ence subsequent response. Second, atten tion refers to intens ive 
concen tra tion on a task, so as to maxim ise the effi  ciency of processing. In clin ical 
contexts, we must distin guish which sense of the word is meant. Patients may be 
abnor mal in either (1) their sens it iv ity to partic u lar types of stim u lus, such as 
disease- related stimuli in the case of a hypo chon dri acal patient, or in (2) their 
effi  ciency to concen trate on import ant, high- prior ity activ it ies. Hence, impair-
ment of select ive and intens ive aspects of atten tion should be distin guished as 
symp toms, although, as we shall see, they frequently occur together in affect ive 
disorder. 

 Experimental work suggests a wide variety of possible mech an isms for abnor-
mal ity in the select ive and intens ive aspects of atten tion. If we wish to use atten-
tional abnor mal ity for diagnosis, or modify atten tion as part of therapy, we 
require a rigor ous and detailed model of the inform a tion processing which 
explains observ able phenom ena such as inef fi  cient selec tion or perform ance. As 
yet, there is still consid er able debate over models between atten tion theor ists, but 
some broad prin ciples may be iden ti fi ed. 

 In the 1950s and 1960s, it was believed that there was a distinct atten tional 
selector controlling entry of percep tual inform a tion into a system of limited 
capa city. Conscious recog ni tion of stimuli took place at this later processing 
stage. The selector allowed some sources of input, or chan nels, to be ignored, and 
others to control response and action. Capacity limit a tions on later processing 
were the main infl u ence on the effi  ciency of intens ive processing. Theoretical 
debate was primar ily concerned with whether stimuli could be fi ltered out early 
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in processing, prior to entry into the limited- capa city system (early selec tion), or 
whether it was the limited- capa city system itself which performed the selec tion, 
by choos ing which stimuli would infl u ence response (late selec tion). The idea 
that there are two broad domains of processing remains useful and infl u en tial 
(e.g. Johnston & Dark, 1985). Early processing appears to operate in paral lel and 
requires little or no conscious effort, whereas later processing takes place seri ally, 
one step at a time, and may require effort and alloc a tion of some limited atten-
tional capa city. However, other issues have tended to super sede the unre solved 
ques tion of whether selec tion is early or late. One import ant prin ciple is that the 
system as a whole appears to be designed to select objects in the natural world, 
rather than abstract stim u lus prop er ties such as colour. Hence, all the stim u lus 
attrib utes of a given object tend to be selec ted or rejec ted together. 

 The tradi tional view of selec tion is that it oper ates rather like an indus trial 
quality control mech an ism. In any given context, stimuli must possess fi xed 
prop er ties to advance to the next stage of processing, or they are discarded. 
Current atten tional research chal lenges this view from two rather differ ent direc-
tions. One line of research emphas ises the fl ex ib il ity of atten tional selec tion. 
People may use a variety of differ ent strategies to select stimuli, depend ing on 
their inten tions. With prac tice, indi vidu als may learn to make highly complex 
discrim in a tions as they develop specifi c skills for dealing with partic u lar contexts. 
A second line of research, connec tion ism, chal lenges the basic idea of the exist-
ence of a separ ate atten tional selector. Processing is suppor ted by a network of 
element ary processing units of various types, oper at ing in paral lel. Attention is 
then an emer gent prop erty of the processing system as a whole, and there are no 
discrete atten tional fi lters or gates. 

 We have argued that these various concepts may be integ rated within a family 
of theor et ical models which posit dual levels of control of atten tion (e.g. Norman 
& Shallice, 1985). The “lower” level resembles the early, paral lel processing stage 
of tradi tional selec tion theor ies in some respects. Processing is auto mat ic ally and 
invol un tar ily triggered by incom ing stimuli, and is not strongly limited by atten-
tional capa city. Through prac tice, even certain complex skills may become auto-
mat ised. Connectionism provides a frame work for model ling processing at this 
level. The “upper” level supports volun tary processing specifi ed by a plan or 
strategy, and its oper a tions are limited by some fi xed pool of capa city or atten-
tional resources. It cannot infl u ence response directly; rather, it biases the oper a-
tion of lower- level processing. On any given task, the stra tegic or exec ut ive 
func tions of the upper level must be specifi ed in detail, to avoid the problem of 
explain ing atten tion by recourse to an “homun cu lus”, or little man in the head. 
There are two broad tech niques for distin guish ing auto matic and controlled 
processing. The fi rst is to test the sens it iv ity of perform ance to processing load; 
controlled processing should be more strongly impaired by increased load than 
auto matic processing. The second is to invest ig ate tran si ent priming phenom ena, 
in which prior present a tion of a prime word enhances subsequent processing of 
words asso ci ated with the prime. Priming at short time inter vals (< 300 msec) is 
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believed to be auto matic, but at longer time inter vals controlled or expect ancy 
priming predom in ates. Both tech niques may require addi tional tests and checks 
to provide rigor ous results. 

 The distinc tion between the auto matic and controlled processing asso ci ated 
with lower and upper levels, respect ively, has attrac ted criti cism, largely due to 
concep tual and meth od o lo gical diffi  culties in distin guish ing the two types of 
processing. Answering these criti cisms requires detailed specifi c a tion of the ways 
in which the two types of processing inter act in the course of processing. A useful 
approx im a tion is to concep tu al ise processing as varying along a continuum of 
auto mati city. Much processing is partially auto mat ised, in that it requires both a 
trig ger ing stim u lus and volun tary intent to operate, although fi ne- grained 
analysis of perform ance may still differ en ti ate infl u ences of the two levels of 
control. Defi cits in atten tion may be asso ci ated with either level of control, 
or with an inter ac tion between the two levels. In the remainder of the book, 
we shall use the dual- level of control model as a frame work for explain ing 
rela tion ships between emotion and atten tion, although much theor et ical work 
remains to be done, not least in integ rat ing mech an isms for volun tary control 
within connec tion ist theory. 

 The main implic a tion for the clini cian is that subject ive exper i ence of atten-
tional disturb ance is not in itself very inform at ive. Abnormalities of atten tional 
selec tion may be driven by abnor mal it ies in the connec tions of the lower- level 
network, or by the person’s volun tary plans and strategies for selec tion. Similarly, 
effi  ciency in intens ive processing may depend on either the “wiring” of the 
lower- level processes involved, or the avail ab il ity and deploy ment of upper- level 
atten tional resources. Laboratory demon stra tions of abnor mal ity of atten tion in 
clin ical patients are often of limited use because they fail to distin guish these 
broad altern at ives. In subsequent chapters, we consider in detail what may be 
inferred from exper i mental studies about the exact mech an isms for rela tion ships 
between emotion and atten tion.      



                 3 
 ATTENTION 

 Selection of complex, person ally signi fi c ant 
and emotional stimuli   

     The studies of atten tion reviewed in the previ ous chapter were mainly concerned 
with simple stimuli such as letters and words. However, in every day life, stimuli are 
often selec ted on the basis of their personal signi fi c ance, rather than some well- 
defi ned stim u lus attrib ute. Cognitive bias in clin ical patients often seems to relate to 
abstract, high- level prop er ties of the world, such as concerns about self- worth. In this 
chapter, we consider how the person’s know ledge of the personal signi fi c ance of 
stimuli in specifi c contexts may be used to guide atten tion, often to stimuli defi ned 
by quite complex confi g ur a tions of attrib utes. Personally signi fi c ant stimuli are often 
emotion- indu cing, and so we also review studies of atten tion to emotional stimuli.  

  Selection by schemas 

 It is conceiv able that, irre spect ive of whether selec tion acts on percep tual features, 
objects or responses, the soph ist ic a tion of the selec tion process has been seri ously 
under es tim ated. Neisser and Becklen (1975) showed that subjects could effi -
ciently select one of two games presen ted as super im posed fi lm displays, in spite 
of the absence of any simple cue for selec tion. They argue that selec tion refl ects 
the top- down infl u ence of a  schema  which directs the focus of atten tion. Schemas 
are perhaps best known from memory research, in which they are seen as organ-
ised repres ent a tions of generic know ledge of a common concept, event or activ ity. 
There is consid er able evid ence for the role of schemas in encod ing and retrieval 
(e.g. Alba & Hasher, 1983). For example, people have a schema or script for 
eating in a restaur ant, which encodes the habitual actions of enter ing the 
restaur ant, order ing food, eating and leaving (Schank & Abelson, 1977). Scripted 
events are normally better recalled than events irrel ev ant to the script, and people 
may falsely recall events which are part of the general script, but did not actu ally 
take place on the occa sion recalled (e.g. Bower, Black, & Turner, 1979). 
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 Schema theory has been less developed in the context of visual atten tion. The 
broad idea proposed by Neisser (1976) was that schemas act within a continual 
percep tual–cognit ive cycle, during which the schema guides explor a tion of the 
external envir on ment on the basis of the inform a tion anti cip ated. After inform-
a tion pickup, the schema may be modi fi ed to accom mod ate the new inform a tion 
obtained, and a new explor at ory phase is initi ated. Neisser emphas ises that 
schemas func tion like plans (Miller et al., 1960) in direct ing the search for certain 
kinds of inform a tion on the basis of expect an cies. However, in contrast to the 
levels of control models discussed previ ously, Neisser states that the schema is not 
only the plan but also the executor of the plan. Neisser also claims that atten tion 
is select ive only when the activ it ies direc ted by two schemata are confl ict ing or 
incom pat ible. Neisser’s (1976) view of the person as an active inter rog ator of the 
external envir on ment pres aged many of the current concerns of atten tional 
theory. The schema view fi ts well with the increas ing emphasis on top- down 
control of atten tion, and the view that select ive atten tion is an emer gent prop erty 
of more funda mental processes rather than a discrete mech an ism (see Johnston & 
Dark, 1985). We may perhaps take issue with Neisser on two main points. First, 
although top- down processing displays much fl ex ib il ity in selec tion of complex 
stimuli such as one of two super im posed scenes, Neisser (1976) under- estim ates 
the role of bottom- up, stim u lus- driven processing. There is good evid ence that 
atten tion is partic u larly effi  cient in select ing between “objects” defi ned by simple 
percep tual group ing qual it ies (Duncan, 1984), in focus ing visual atten tion on a 
single, approx im ately circu lar region of space ( Johnston & Dark, 1985; Yantis & 
Johnston, 1990), and in react ing to emotional stimuli (Pratto & John, 1991). 
These char ac ter ist ics may be no more than default values which can be over-
rid den by appro pri ate strategies, but they appear to exert quite strong biasing 
effects. Second, Neisser (1976) over es tim ates the import ance of the holistic func-
tion ing of schemata. As we shall see in Chapter 8, studies of errors and “cognit ive 
fail ures” show disso ci ations between plan ning and execu tion phases of beha-
viour, for example. Even exec ut ive func tion ing itself may be modular, and 
capable of decom pos i tion into constitu ent parts (Shallice, 1988). In general, the 
schema approach tends to blur the distinc tion between differ ent kinds of inform-
a tion processing, and we shall consider in later chapters whether the detail of 
inform a tion processing can be disreg arded in this way. 

 In the present context, special interest attaches to the control of atten tion by 
schemas repres ent ing relat ively complex beliefs and atti tudes, as described by 
Beck (1967) in the context of depres sion (see Chapter 1). For example, Markus 
(1977) proposed that self- know ledge is organ ised as a  self- schema , a struc tured 
“internal working model of the self” (Markus & Cross, 1990), which repres ents 
both beliefs about the self, and relev ant past exper i ences. The self- schema is said 
to infl u ence the whole range of self- relev ant processes. Markus (1977) was able 
to show that prop er ties of the self- schema predicted speed of processing of 
self- descript ive words and other self- related tasks. Self- relev ance of stim u lus 
mater ial appears to affect select ive atten tion: Geller and Shaver (1976) found that 
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self- relev ant words interfered with ink colour naming in the Stroop test 
when subjects were made self- aware exper i ment ally, imply ing that the manip u-
la tion may have activ ated the self- schema. The mech an ism for super ior recall 
of self- relev ant mater ial even when learnt incid ent ally (Rogers, Kuiper, & 
Kirker, 1977) has been a matter of some debate. Klein and Loftus (1988) present 
evid ence suggest ing that the memorial advant age for self- refer ent stimuli results 
from two processes: from greater elab or a tion at encod ing, and from organ isa-
tional processes. Although self- refer ence is not the only way to promote good 
recall, it may be unique in its enhance ment of reten tion across differ ent stim u lus 
condi tions. 

 Other high- level constructs which may also be asso ci ated with schem atic 
know ledge and infl u ence atten tion include beliefs about person al ity and emotional 
states. Several studies reviewed by Higgins (1990) show that subjects’ impres sions 
of a person described in an essay are expressed in terms of a set of highly access ible 
person al ity descriptors: other inform a tion about the person tends to be discarded. 
Person percep tion can also be primed by prior expos ure to relev ant inform a tion, 
even when the context is differ ent. Higgins, Rholes and Jones (1977) demon-
strated that subjects exposed to person al ity trait descriptors in a percep tion task 
tended to use the same traits in describ ing another person during a later, separ ate 
reading compre hen sion task. Higgins (1990) suggests that the avail able know-
ledge may be chron ic ally access ible, in which case it will infl u ence the person’s 
selec tion in a variety of specifi c contexts, or it may be only tempor ar ily activ ated 
by situ ational factors. As we shall see in Chapter 4, there is consid er able evid ence 
that people’s eval u ations of whether stimuli are posit ive or negat ive are biased by 
the pleas ant ness of their mood state (Matthews, 1992a). One inter pret a tion of 
this is that eval u ations refl ect select ive atten tion to mood- congru ent elements of 
the stim u lus, driven by a schema asso ci ated with the mood. 

  Problems of schema theory 

 Schema approaches to atten tion raise several issues and concerns. The main 
problem is the repres ent a tion of self- related inform a tion in long- term memory. 
As Segal (1988) points out, a central propos i tion of schema theory is that indi-
vidual know ledge elements are highly inter re lated, so that they will tend to be 
activ ated or other wise accessed as one. Segal’s (1988) view is that this struc tural 
organ isa tion has not been convin cingly demon strated in the case of the self- 
schema. Higgins, Van Hook and Dorfman (1988) used a semantic priming 
paradigm to test whether self- relev ant constructs tended to be mutu ally activ-
at ing: no evid ence for schem atic organ isa tion was found. In one study, they did 
fi nd evid ence for struc tur ing of know ledge about “prob lem atic issues”, imply ing 
indi vidu als may have some what idio syn cratic schema- like organ isa tion of know-
ledge about specifi c negat ive self- beliefs and personal concerns. Testability of 
hypo theses about the self- schema is also hindered by the prolif er a tion of sets 
of self- schemas related to public and private selves, actual and ideal selves, and 
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so on (see Markus & Cross, 1990). Williams, Watts, MacLeod and Mathews 
(1988) review other short com ings of the schema concept, includ ing the lack of 
agree ment in detail between differ ent theor ists. 

 It appears to be possible to explain the priming effects of relat ively complex 
items of know ledge without expli cit refer ence to schemas. Higgins’ (1990) know-
ledge activ a tion theory is primar ily concerned with the avail ab il ity and access ib-
il ity of indi vidual know ledge elements. Presumably, every one would agree that 
know ledge in long- term memory is organ ised in some respect, but the nature of 
the organ isa tion remains in doubt. Currently, there is a prolif er a tion of schema- 
like concepts (see, e.g. Schank, 1982), but little data to distin guish their valid ity, 
except within a few, specifi c, highly constrained labor at ory paradigms. Moreover, 
if we have a semantic network repres ent a tion of the kind proposed by Bower 
(1981), where the asso ci at ive strengths of links between indi vidual elements vary 
freely, no simple descrip tion of organ isa tion may be possible at all. At best, a 
“schema” may loosely corres pond to a set of elements which tend to be strongly 
asso ci ated with each other, and weakly asso ci ated with other elements (see 
Rumelhart et al., 1986a, for a more soph ist ic ated expres sion of this point). Our 
approach in this book is to use the term “schema” as a conveni ent short hand for 
organ ised generic know ledge without commit ment to a detailed theory of repres-
ent a tion. In a later, theor et ical chapter (Chapter 12), we shall argue that it may be 
partic u larly apt to see self- know ledge as repres en ted in generic proced ural form, 
specify ing, for example, how atten tion should be direc ted in partic u lar types of 
situ ation, or how self- relev ant inform a tion should be processed. However, we 
emphas ise at this point that the detailed nature of know ledge repres ent a tion is 
some what obscure, and the use in theory of concepts such as schemas is liable to 
be some what spec u lat ive. 

 In addi tion to repres ent a tional issues, we can ask the same ques tions about 
“schema- driven” selec tion as we have about selec tion in general. We would like 
to know whether schema func tion is constrained by the processing archi tec ture, 
the level of control of selec tion, and whether selec tion guided by complex know-
ledge and expect ancy is essen tially the same as selec tion of the tradi tional targets 
of atten tional research, features, categor ies and objects. Is attend ing to a blue 
mood or silver lining similar in kind to attend ing to a green numeral on a VDU? 
Answers to these ques tions are not, in general, forth com ing, but some research 
effort has been direc ted towards levels of control issues, in the contexts of social 
inform a tion processing and the emotional valence of stimuli. These two research 
areas are reviewed in the next two sections.   

  Automaticity and social know ledge 

  Priming effects 

 Higgins (1990) argues that the priming effects of social know ledge are often 
uncon scious and auto matic. Recent expos ure to an item of know ledge leaves 
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resid ual activ a tion, which facil it ates activ a tion on subsequent occa sions, across 
relat ively short time inter vals (perhaps a few days). Some of an indi vidual’s social 
constructs are also chron ic ally access ible, so that they tend to be activ ated auto-
mat ic ally by congru ent stimuli. For example, a depress ive may have chron ic ally 
access ible negat ive beliefs, biasing pess im istic inter pret a tions of vague or 
ambigu ous stimuli. Conscious expect a tions also infl u ence the activ a tion process, 
though Higgins (1990) appears to say that the person is unable to distin guish 
auto matic and conscious compon ents of activ a tion, imply ing constraints on what 
is actu ally conscious. Bargh (1984), in the course of an import ant critique of the 
concept of auto mati city in social inform a tion processing, points out two weak-
nesses in Higgins’ argu ment for auto mati city of priming effects. First, lack of 
aware ness is a poor criterion for auto mati city, since people often seem unaware 
even of processes that they are actively controlling (Nisbett & Wilson, 1977). 
Second, priming effects require a number of logic ally distinct stages: encod ing of 
the prime, activ a tion of know ledge and processing of the later (primed) target 
stim u lus. Even if activ a tion processes are auto matic, initial encod ing may well 
have been conscious or controlled. Focus on the prox imal cause of the priming 
(activ a tion) at the expense of the distal cause (encod ing) leads to a mislead ing 
neglect of the role of conscious intent. 

 It might also be added that priming over periods of weeks or days seems rather 
differ ent from the more demon strably auto matic priming of the kind iden ti fi ed 
by Posner and Snyder (1975) and Neely (1977), in which auto matic activ a tion 
decays within half a second or so. On the basis of these studies, it is implaus ible 
that know ledge activ a tion would persist over the time periods required. Graf and 
Mandler (1984) suggest that the prime auto mat ic ally strengthens the internal 
organ isa tion of the repres ent a tion of the prime, increas ing its subsequent access-
ib il ity. Logan (1988; 1990) has sugges ted that all auto matic priming is memory- 
based, with the import ant proviso that it oper ates post- attent ively, after stim u lus 
iden ti fi c a tion. With repeated present a tion of a stim u lus, the person builds up a 
specifi c memory trace which also encodes relev ant epis odic inform a tion about 
how the stim u lus was processed. Automaticity is then the oblig at ory retrieval of 
the memory trace together with the task- relev ant inform a tion which speeds 
response. (It is currently unclear how success ful this approach will prove to be as 
a general explan a tion of auto matic processing in atten tion.) Long- dura tion 
priming of tasks such as word- stem comple tion is a reli able phenomenon in 
studies of “impli cit memory” (Schacter, 1987), but it is unclear whether these 
priming effects are genu inely auto matic. The main evid ence suggest ing auto-
mati city is the insens it iv ity of impli cit memory to the type of encod ing (e.g. 
Schacter & McGlynn, 1989), but more rigor ous tests would be desir able. For one 
variant of impli cit memory, percep tual memory assessed by report ing of masked 
test words, there is evid ence that priming depends on both aware ness and atten-
tional resource alloc a tion at encod ing (Hawley & Johnston, 1991). Hawley and 
Johnston cite several studies indic at ing that the related phenomenon of repe ti tion 
priming of lexical decision is simil arly constrained.  
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  Studies of auto mati city of encod ing social inform a tion 

 We have seen that uncon scious priming phenom ena do not provide strong 
evid ence for auto mati city in social inform a tion processing. Implicit memory 
studies suggest that it is possible that social stimuli auto mat ic ally modify long- 
term memory struc tures, but most studies of social priming have gener ally failed 
to test the role of encod ing strategy. Some studies have sought to remedy this 
defi  ciency. Bargh and Pietromonaco (1982) presen ted word stimuli in a vigil ance 
task below the threshold of conscious aware ness to prevent volun tary encod ing. 
The greater the propor tion of words related to hostil ity, the stronger were ratings 
of hostil ity on a subsequent person percep tion task. A follow- up study (Bargh & 
Bond, 1983) showed that the effect was not depend ent on stim u lus emotion al ity, 
and that trait words only gener ated priming when the trait was a chron ic ally 
access ible construct for the indi vidual. As with impli cit memory, the priming 
stim u lus appeared to be strength en ing pre- exist ing know ledge struc tures, rather 
than gener at ing activ a tion which persisted over time. Bargh and Thein (1985) 
demon strated biases in impres sion form a tion asso ci ated with chron ic ally access-
ible constructs even under condi tions of inform a tion over load, imply ing that 
relat ively little capa city was needed. 

 Roskos-Ewoldsen and Fazio (1992) report a series of studies invest ig at ing the 
role of atti tudes in select ive atten tion. In two exper i ments, objects asso ci ated 
with access ible atti tudes were more likely to be repor ted from briefl y presen ted 
displays composed of sets of pictures. For example, if a person rates their liking 
for a picture of an aero plane rapidly, indic at ing access ib il ity of atti tudes, he or she 
is also likely to perceive an aero plane picture in a complex display. A third study 
showed greater incid ental learn ing for atti tude- evoking stimuli presen ted as irrel-
ev ant distract ors. None of these studies demon strated auto mati city of selec tion, 
however. The fi nal exper i ment repor ted by Roskos-Ewoldsen and Fazio used a 
version of Shiffrin and Schneider’s (1977) search task to test for auto mati city 
directly. Subjects were presen ted with two object names as targets, followed by a 
display of six pictures searched for pres ence or absence of the two objects. The 
targets appeared in only three out of the six posi tions, and the subjects were 
instruc ted to ignore the remain ing three posi tions. The results showed that when 
atti tude- evoking objects were presen ted in these irrel ev ant posi tions, they slowed 
speed of response on both negat ive and posit ive trials. These results are inter-
preted as showing that atti tude- evoking objects auto mat ic ally attract atten tion. 
This conclu sion is prob ably too strong, in that it depends crit ic ally on the assump-
tion that subjects did actu ally follow the instruc tions in ignor ing irrel ev ant loca-
tions. A stronger test of the auto mati city hypo thesis would have tested search 
against Shiffrin and Schneider’s (1977) criteria for auto mati city in tasks of this 
kind. Nevertheless, the results of Roskos-Ewoldsen and Fazio’s studies support 
the general conclu sion that atti tudes serve an orient ing func tion in attract ing 
select ive atten tion, and the effect  may  be depend ent on pre- attent ive processing 
of the atti tudes evoked by stim u lus objects. 
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 Bargh (1982) tested for auto matic processing of self- relev ant stimuli, within a 
dichotic listen ing paradigm. Subjects performed a shad ow ing task, in which trait 
words were presen ted to either the atten ded or unat ten ded ear. A probe reac tion 
time task was used to assess alloc a tion of atten tional resources. The results showed 
that self- relev ance of the trait words affected probe RT. Subjects for whom the 
trait words were self- relev ant showed speeded RTs when shad ow ing the trait 
words, but slowed RTs concur rent with present a tion of trait words in the unat-
ten ded channel. The results imply not just semantic processing of unat ten ded 
self- relev ant words, but also that self- relev ant words capture a propor tion of 
atten tional capa city. The subjects appeared to be unaware of the non- shad owed 
words, however. Similarly, Bargh and Pratto (1986) showed that trait words 
related to chron ic ally avail able constructs of the self interfered with colour 
naming on the Stroop task, though there was no compel ling evid ence to attrib ute 
this partic u lar effect to auto matic processing. At one level, these results are 
support ive of Bargh’s central thesis that frequently encountered, consist ently 
processed social stimuli auto mat ic ally engage atten tion. Some scep ti cism is in 
order though, because of diffi  culties in estab lish ing that percep tion is genu inely 
uncon scious. Holender (1986) has demon strated a number of meth od o lo gical 
prob lems which seem gener ally applic able to Bargh’s studies. Briefl y, he concludes 
that dichotic listen ing studies cannot demon strate the phenomenon of semantic 
processing without conscious activ a tion, because subjects may have moment ary 
aware nesses which cannot be detec ted by manip u la tion checks. Studies using 
stimuli atten ded but presen ted below threshold can in prin ciple demon strate 
uncon scious processing, but in prac tice rarely do so, mainly because of the diffi -
culties of estab lish ing indi vidual percep tual thresholds. Many of the studies of 
uncon scious processing we review in this section and the next failed to take the 
element ary precau tion of estab lish ing subjects’ indi vidual thresholds, with due 
regard to the stat ist ical confi d ence limits of sens it iv ity estim ates (see Kemp-
Wheeler & Hill, 1988). We return to these issues in detail in Chapter 5, in the 
context of studies of “uncon scious” processing in anxious subjects. Recently, 
Bargh (1992) appears to have retreated from strong auto mati city assump tions, 
emphas ising the weak ness of the “all- or- none” theor et ical dicho tomy between 
auto matic and controlled processing. He suggests that some auto matic processes 
may be contin gent upon prior conscious exper i ence or on inten tional goals. It is 
ques tion able whether it is useful to label such processes as “auto matic”, though 
Logan’s (1992) post- attent ive mech an ism for auto matic access to stim u lus- relev ant 
inform a tion seems apt for explain ing the priming effects of social know ledge. 

 Taking these studies together, it is evident that items of high- level know ledge 
can prime subsequent processing, inter fere with concur rent processing, and guide 
the focus of select ive atten tion. Little of this research expli citly requires the 
assump tions of schema theory concern ing the organ isa tion of know ledge in 
long- term memory (see Segal, 1988). It seems plaus ible that know ledge may be 
struc tured roughly as schema theory proposes, though perhaps around specifi c 
personal concerns rather than a single, central self- schema. The studies reviewed 
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seem broadly consist ent with Neisser’s (1976) hypo thes ised percep tual- cognit ive 
cycle. Priming appar ently outside conscious aware ness (Bargh & Pietromonaco, 
1982) is suggest ive of auto matic activ a tion of schemas, although such effects may 
operate through increas ing schema access ib il ity rather than through direct activ-
at ing effects. The top- down effects of activ ated schemas in direct ing atten tion to 
schema- congru ent stimuli also appear to require rather little delib er ate atten tion, 
though strong assump tions of auto mati city are not yet justi fi ed by the data.  

  The role of volun tary atten tion 

 We should not under state the role of volun tary atten tion in high- level infl u ences 
on atten tion. Clearly, strategies and plans for action infl u ence atten tional selec-
tion, and strategies are often retrieved from long- term memory, possibly in 
schem at ised form. For example, novice physics problem- solvers possess schemas 
for the typical objects of physics prob lems, such as pulleys, inclined planes and so 
forth. Such schemas are less well- suited for problem solu tion than the more 
abstract schemas, such as conser va tion of momentum, used by expert solvers. The 
novice often engages in lengthy delib er a tion, with many hesit a tions and false 
starts, before the schemas may be used success fully to guide the solver’s encod ing 
and elab or a tion of inform a tion contained in the problem (Chi, Glaser, & Rees, 
1986). So, processing in the early stages of skill learn ing is gener ally top- down 
and controlled (see Ackerman, 1988), such that the problem- solving strategies 
adopted undergo consid er able on- line modi fi c a tion. It is thus import ant to differ-
en ti ate auto mati city in the  initi ation  and  execu tion  of strategies. Even if a schema 
for a strategy for some social action is activ ated auto mat ic ally, the actual imple-
ment a tion of the strategy in the partic u lar context may require extens ive 
resource- limited controlled processing. Consider an example of a socially anxious 
indi vidual in conver sa tion with another. It might be that a schema which specifi es 
that the conver sa tion is threat en ing and should be termin ated becomes auto mat-
ic ally activ ated. To avoid a gross social  faux pas , the person must still work out 
what excuse to use for break ing off the conver sa tion, and how to intro duce it into 
the dialogue, which will require controlled processing because of the vari ab il ity 
of conver sa tions across differ ent occa sions. 

 More subtly, schemas may also guide the person’s stra tegic choice of the situ-
ations they enter, and the input to which they expose them selves (see Snyder & 
Ickes, 1985). For example, hypo chon dri acal patients may avoid situ ations which 
could “overtax” their bodies, and thus fail to obtain discon fi rm a tion of negat ive 
beliefs about their health. Social phobics may be unwill ing to expose them selves 
to certain public perform ance situ ations which might discon fi rm their negat ive 
beliefs about their social compet ence. Overall, it is clear that atten tion is infl u-
enced by complex, high- level constructs, but there is limited evid ence on the 
precise mech an isms by which this infl u ence is effected. In any given situ ation, 
high- level know ledge may have both invol un tary priming or activ at ing effects, 
and volun tary effects asso ci ated with expli cit task strategies.   
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  Attention and affect ive inform a tion 

  Perception and priming and emotional stimuli 

 The role of affect ive inform a tion in atten tion is of special interest. It is essen tial 
to distin guish affect as a prop erty of the person and a prop erty of stimuli. We 
consider the role of the person’s affect ive state, such as feel ings of anxiety and 
depres sion, in the next chapter. Here, we consider how the encod ing of affect-
ively laden stimuli, such as pleas ant or unpleas ant words and pictures, infl u ences 
subsequent atten tion and processing. Interest in this topic derived initially from 
studies of “percep tual defence”, where subjects show raised percep tual thresholds 
to threat en ing words (N. Dixon, 1981), appar ently uncon sciously. Such fi nd ings 
suggest the oper a tion of an auto matic fi lter screen ing out weak but threat en ing 
stimuli. An obvious meth od o lo gical diffi  culty is that subjects’ failure to report 
threat en ing stimuli may result from a response bias. Kitayama (1990) reviews 
nine studies in which response bias effects were minim ised, and concludes that 
effects of the affect ive tone of words on percep tual sens it iv ity are incon sist ent 
across studies; some actu ally show enhanced percep tion of negat ive words. 
Moreover, differ en tial sens it iv ity to posit ive as well as negat ive words, relat ive to 
neutral words, was repor ted by Broadbent and Gregory (1967).  Post hoc , Kitayama 
(1990) suggests that outcomes of percep tual defence studies depend on expect a-
tions: thresholds of expec ted affect ive words are lowered, whereas thresholds of 
unex pec ted words are raised. Kitayama’s (1990; 1991b) own work confi rmed this 
hypo thesis using manip u la tions of expect ancy. He also showed that other factors 
affect ing the strength of the percep tual code such as word frequency, word length 
and expos ure time inter ac ted with affect, such that percep tion of relat ively 
“strong” affect ive stimuli tends to be enhanced, and percep tion of “weak” 
affect ive stimuli tends to be impaired (Kitayama, 1990; 1991a; 1991b). At a theor-
et ical level, Kitayama (1990) hypo thes ises that affect is processed pre- attent ively. 
If present, affect ive inform a tion narrows the focus of subsequent atten tion, 
enhan cing its effi  ciency if the percep tual code for the target is strong, but 
impair ing effi  ciency if the code is weak so that atten tion may be captured by 
other weakly activ ated codes. The whole sequence of processing is considered 
uncon scious (Kitayama, 1990). The theory assumes late selec tion, permit ting 
expect an cies to infl u ence the strength of pre- attent ively processed percep tual 
codes. 

 Kitayama (e.g. 1990) did not test directly whether early processing of affect ive 
inform a tion is auto matic: words were presen ted close to threshold in the more 
diffi  cult task condi tions, but not neces sar ily sublim in ally. In addi tion, the role of 
expect ancy in percep tion of affect ive words implies that processing in the 
Kitayama studies cannot have been fully auto matic. Other studies have addressed 
auto mati city directly. Bargh, Litt, Pratto and Spielman (1988) presen ted trait 
adject ives at expos ure times so brief that subjects could not tell whether or not a 
word had been presen ted. Subjects were able to eval u ate the affect ive tone of the 
words, but were unable to make accur ate synonym judge ments. Niedenthal 
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(1990) reports exper i ments where percep tual discrim in a tion and impres sion 
form a tion tasks were infl u enced by present a tion of sublim inal pictures of faces 
display ing emotion. In studies of priming, Kemp-Wheeler and Hill (1988; 1992) 
claim to have shown that lexical decision is speeded by prior present a tion of an 
emotion ally asso ci ated prime masked to the extent that the subject cannot 
determ ine whether or not a word has been presen ted. Subliminal priming by 
emotional content of the prime was distin guish able from semantic priming. The 
masking threshold for each subject was indi vidu ally determ ined, so that the 
studies go some way to meeting Holender’s (1986) meth od o lo gical criteria for 
demon strat ing sublim inal processing. However, Kemp-Wheeler and Hill (1992) 
admit to some uncer tainty over whether all primes were actu ally presen ted 
sublim in ally. 

 Another approach to determ in ing the auto mati city of processing of affect ive 
stimuli is to manip u late the time inter val or stim u lus onset asyn chrony (SOA) 
between a supra lim inal prime and a subsequent target word. As described previ-
ously, priming tends to be auto matic at short SOAs but controlled at long SOAs 
(Neely, 1977). Matthews, Pitcaithly and Mann (in press) invest ig ated priming of 
a lexical decision task at short and long SOAs. Positive, neutral and negat ive word 
pairs were used. Their results showed stronger short SOA priming for negat ive 
word pairs than for neutral and posit ive pairs, imply ing an auto matic processing 
advant age for negat ive words only. Responses to negat ive words in unprimed 
lexical decision also tended to be faster. Fazio, Sanbonmatsu, Powell and Kardes 
(1986) showed that an emotion ally toned prime could speed the subsequent eval-
u ation of target words as “good” or “bad” in meaning, at an SOA of 300 msec, 
when affect ive valences of prime and target were congru ent. However, priming 
was only reli able when the primes were objects towards which subjects had strong, 
access ible atti tudes: atti tude access ib il ity was indexed by eval u ation latency on a 
separ ate series of trials. This pattern of priming failed to replic ate at the longer 
SOA of 1000 msec. The results were taken as showing that affect ive eval u ations 
of objects may be auto mat ic ally elicited for objects with strong emotional asso ci-
ations. Replications and exten sions of this effect have been repor ted by Bargh 
et al. (1992); for example, the short SOA priming effects are found irre spect ive of 
whether or not subjects try to hold the prime word in memory, as the auto matic 
activ a tion hypo thesis would predict. These studies link emotional processing to 
know ledge- driven effects on atten tion reviewed previ ously in this chapter: 
affect ive content is a primary infl u ence on activ a tion of high- level know ledge and 
subsequent select ive atten tion (Roskos-Ewoldsen & Fazio, 1992). Pre- attent ive 
analyses may also gener ate exper i enced emotion: Kemp-Wheeler and Hill (1987) 
presen ted emotional words sublim in ally and found subsequent increases in state 
anxiety. It remains unclear why some of these studies show enhanced atten tion to 
negat ive words only (Matthews et al., in press; Pratto & John, 1991), and others 
show processing biases of equal magnitude for negat ive and posit ive words (e.g. 
Kitayama, 1990). Taken together, the studies reviewed provide reas on able support 
for the hypo thesis that affect ive inform a tion may be extrac ted pre- attent ively and 
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auto mat ic ally. However, further work is neces sary to confi rm that processing of 
this kind is truly invol un tary or auto matic.  

  Interrupts, emotion and stim u lus signi fi c ance 

 Considerable interest attaches to the idea that emotion is asso ci ated with an inter-
rupt func tion. A classic paper of Simon’s (1967) argues that adap tion requires 
monit or ing for signi fi c ant stimuli, and replace ment of concur rent goals with new 
goals follow ing inter rup tion, with emotion produced as part of the inter rup tion 
process. Along similar lines, Oatley and Johnson-Laird (1987) propose that 
emotions are gener ated by changes in the perceived success or failure of a plan for 
action. Once gener ated, emotions serve as prim it ive but rapid means of biasing 
the current plan to be imple men ted. For example, anxiety is gener ated by threat 
to a self- preser va tion goal, and activ ates plans asso ci ated with vigil ant atten tion 
to the envir on ment and/or escape. Emotions are also import ant socially for 
signalling the current status of the mutual plans of groups of two or more people. 
Consistent with this general approach, there is some evid ence that people show 
greater percep tual sens it iv ity to stimuli related to their current concerns 
(Parkinson & Rachman, 1981b), even when stimuli are presen ted on an unat-
ten ded channel (Foa & McNally, 1986). We review evid ence on affect and 
select ive atten tion to affect ive stimuli in Chapter 4. However, few of these studies 
assess the level of control of atten tion directly. 

 More detailed evid ence on early processing of motiv a tion ally signi fi c ant 
stimuli is provided by studies of the orient ing response (OR), a complex of phasic 
auto nomic and central nervous system reac tions to novel and signi fi c ant stimuli. 
An import ant obser va tion is that the OR to trivial stimuli habitu ates over time, 
whereas the OR to signi fi c ant stimuli does not. The implic a tion is that signi-
fi c ant stimuli retain the capa city to inter rupt, even when famil iar (e.g. Barry, 
1984), although orient ing does not require conscious aware ness (Dawson & 
Schell, 1985). Ohman (1979) has sugges ted an inform a tion- processing model for 
the OR, in which stimuli are analysed pre- attent ively and auto mat ic ally for 
novelty and signi fi c ance. The OR is asso ci ated with a call for addi tional controlled 
processing for stimuli with these prop er ties. Ohman’s (1979) theory may be 
simplistic, but there is exper i mental evid ence that the OR is asso ci ated with a 
redir ec tion of processing resources to the OR-eliciting stim u lus, possibly at the 
expense of alloc a tion of resources to response- oriented processing (Shek & 
Spinks, 1986). Habituation of the OR appears to be blocked when the person is 
subjec ted to threats, such as threat of shock: the general state of anxiety appears 
to enhance sens it iv ity (O’Gorman, 1977). 

 Effects of this kind are not restric ted to the OR. The defence reac tion is a 
further psycho physiolo gical response, which may protect the organ ism from 
intense or noxious stimuli, and tends to reduce percep tual sens it iv ity (Stern & 
Sison, 1990). Yet another response, the startle response, is also modu lated by 
emotional state: a fear context enhances the response, whereas a pleas ant emotional 
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context reduces it (Lang, Bradley, & Cuthbert, 1990). Lang et al. (1990) suggest 
that emotional states gener ally tend to augment refl exes of similar affect ive 
valence, but inhibit contrary refl exes. In general, psycho physiolo gical evid ence 
broadly supports the notion that lower- level analysis of motiv a tion ally signi fi c ant 
stimuli can inter rupt or call upper- level processing. However, rela tion ships 
between the reac tions described and contem por ary models of atten tion remain to 
be elucid ated in detail.   

  Conclusions 

  High- level atten tional selec tion processes 

 The labor at ory studies of atten tion reviewed in Chapter 2 were concerned with 
the processing and selec tion of simple stim u lus prop er ties, such as distin guish ing 
single- letter targets and distract ors. However, clin ical patients’ concerns typic ally 
relate to more complex prop er ties of their internal, social and phys ical envir on-
ments, such as emotional exper i ence and beliefs about the self and others. To 
under stand abnor mal ity of atten tion, we must consider how these rather abstract 
attrib utes of the person’s life are handled by the inform a tion- processing system. 
An infl u en tial idea is that complex know ledge may be organ ised into  schemas  
which repres ent import ant propos i tions in generic form (Beck, 1967). In partic-
u lar, a self- schema encodes the person’s general beliefs about himself or herself in 
long- term memory. Experimental studies show that schemas may guide select ive 
atten tion, partic u larly when relev ant and irrel ev ant stim u la tion cannot easily be 
distin guished on the basis of simple char ac ter ist ics such as colour or posi tion in 
space. In other words, the processing of complex inputs may be infl u enced by the 
person’s prior know ledge of the input, as well as by current, “on- line” processing. 
The schema concept is useful as a general idea, but specifi c schema theor ies are 
poorly specifi ed in inform a tion- processing terms, and diffi  cult to test and falsify. 

 One of the weak nesses of schema theor ies is that they fail to distin guish the 
infl u ence of generic know ledge on auto matic and controlled processing. One 
tech nique for invest ig at ing the rela tion ship between complex, social know ledge 
and processing is the  long- term priming  paradigm. Activating an item of know ledge 
by having the person engage in some task may infl u ence or prime other processing 
weeks later. For example, present ing a person with words related to hostil ity may 
bias the person towards perceiv ing others as hostile on a subsequent occa sion 
(Bargh & Pietromonaco, 1982). Effects of this kind seem to work through the 
prime increas ing the subsequent access ib il ity of know ledge. Long- term priming 
should be distin guished from the short- term priming described in the previ ous 
chapter, oper at ing over time periods of a few seconds or less. Short- term priming 
may be medi ated by tran si ent changes in activ a tion of processing units, rather 
than by changes in know ledge access ib il ity. There is some evid ence that long- 
term priming may operate even when the person has little conscious aware ness 
of the initial priming manip u la tion. Strongly held beliefs and atti tudes may 
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infl u ence invol un tary atten tional selec tion. However, although the evid ence is 
suggest ive of high- level know ledge infl u en cing auto matic processing, rigor ous 
demon stra tion of auto matic or uncon scious selec tion is diffi  cult to estab lish, and 
the data remain incon clus ive. Furthermore, atten tional selec tion in the real world 
is frequently volun tary, and may require a degree of skilled problem solving, and 
inten tional access ing of know ledge, in decid ing which inputs must be acted upon. 

 Similar prin ciples apply to the processing of emotional stimuli. As with 
person ally relev ant inform a tion, exper i mental studies suggest that emotional 
words or pictures may be processed with relat ively little volun tary control. Some 
theor ies propose that emotion is asso ci ated with the inter rup tion of processing by 
a motiv a tion ally signi fi c ant stim u lus. Psychophysiological studies support the 
view that auto matic processing eval u ates the emotional signi fi c ance of stimuli, 
and, tempor ar ily at least, diverts upper- level processing effort and atten tional 
resources to signi fi c ant stimuli. Again, there is a lack of research on how auto-
matic and controlled processing work together in the selec tion of emotion ally 
charged inform a tion in every day life.  

  The clin ical assess ment of atten tion 

 The complex ity and multi- levelled nature of atten tion has some what pess im istic 
implic a tions for clin ical assess ment. For example, a common tech nique for 
assess ing bias in select ive atten tion is to use a dichotic listen ing task, in which 
differ ent messages are presen ted to the two ears, and one ear is ignored. High- 
level prop er ties of the ignored message, such as personal relev ance (Bargh, 1982), 
can infl u ence processing of the atten ded message. Hence, we might wish to use 
break through of mater ial relev ant to the patient’s condi tion from the unat ten ded 
ear as indic at ive of an abnor mal ity in select ive atten tion. But what is actu ally 
happen ing in such a case? Possibly, the patient’s pre- attent ive mech an isms are 
excess ively sens it ive to the stim u lus mater ial concerned, perhaps because of 
the under ly ing psycho bi o logy. Alternatively, abnor mal ity may reside in the 
upper level of control. The patient may be volun tar ily activ at ing the lower- 
level processing units asso ci ated with the stim u lus mater ial, or the patient may 
adopt a serial scan ning strategy of peri od ic ally alloc at ing full atten tion to the 
“unat ten ded” ear. 

 Similar consid er a tions apply to the Stroop test, which has become very widely 
used in studies of select ive atten tion in clin ical patients. In the original Stroop test 
(Stroop, 1935), the subject has to name the ink colour of a series of words. If the 
word is itself a confl ict ing colour name, such as the word RED in blue ink, colour 
naming is slowed. A broad explan a tion is that auto matic processing of word 
meaning inter feres with colour naming (e.g. Posner & Snyder, 1975). As we shall 
see in Chapter 4, clin ical patients show analog ous inter fer ence when naming the 
colours of words related to their patho logy, such as WEB in spider phobics (Watts, 
McKenna, Sharrock, & Tresize, 1986a). An attract ive hypo thesis is that patients 
have enhanced auto matic responses to mater ial related to their condi tion. Again, 
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detailed analysis of the stand ard Stroop test (e.g. MacLeod, 1991a) calls the 
inter pret a tion into ques tion. First, Stroop inter fer ence is affected by alloc a tion of 
visual atten tion (Kahneman & Chajczyk, 1983) and provi sion of cues, which 
allows the subject to estab lish a perform ance- enhan cing strategy (e.g. Logan, 
Zbrodoff, & Williamson, 1984), results which imply involve ment of non- 
auto matic processes. Even if auto mati city is assumed, there are differ ent possib il it ies 
for the locus of inter fer ence, depend ing on the archi tec ture of the under ly ing 
system. Additionally, the assump tion that similar processes under lie inter fer ence 
in the stand ard Stroop paradigm and in clin ical versions itself requires more 
scru tiny. Finally, the clin ical Stroop test has used word stimuli rather than the 
stimuli on which anxious patients may actu ally focus, such as bodily sensa tions, 
and so may not measure actual clin ical bias. 

 In summary, we cannot rely on any single diagnostic test to provide us with 
defi n it ive descrip tions of atten tional disorder in patients. We need not only evid-
ence from differ ent kinds of atten tional task, but a suit able theor et ical frame work 
for inter pret ing the pattern of results. In subsequent chapters, we consider how 
the atten tional theor ies discussed previ ously have been applied to clin ical patients, 
and propose our own, altern at ive theory.      



                 4 
 ATTENTIONAL BIAS IN EMOTIONAL 
DISORDERS   

     Several lines of evid ence suggest that it may be worth testing for bias in select ive 
atten tion in clin ical patients. The fi rst of these is the bias in conscious exper i ence 
previ ously noted. If a patient exper i ences the world as a threat en ing place, perhaps 
this refl ects a tend ency to focus atten tion on threat en ing rather than harm less 
stimuli. At a theor et ical level, Bower’s (1981) infl u en tial network model of affect 
proposes that emotions are asso ci ated with the activ a tion of emotion units in a 
semantic network. Emotion units in turn tend to activ ate concepts and events 
asso ci ated with the emotion. Hence, when a person is in a state of emotion, he or 
she is primed to perceive and attend to stimuli congru ent with the emotion. A 
rather differ ent theory, Beck’s (1976) schema model of emotional dysfunc tion, 
makes a similar general predic tion. The model asserts that anxiety and depres sion 
disorders result from the activ a tion of specifi c dysfunc tional schemas, and, once 
activ ated, they direct atten tion towards belief- congru ent inform a tion (e.g. Beck, 
1987). We consider these and other theor et ical frame works in more detail in a 
later section of this chapter. 

 A variety of exper i mental paradigms have been used to invest ig ate atten tional 
bias in clin ical groups. For conveni ence, we loosely group these paradigms into 
three main types, termed the  encod ing, fi lter ing  and  Stroop test  paradigms, although 
the fi rst two categor ies subsume a variety of specifi c tasks. In encod ing paradigms, 
the person simply has to recog nise or make a simple decision about a single stim-
u lus, so that there is only one overt channel of atten tion, and no external source 
of distrac tion. An example would be percep tion of words of differ ing affect ive 
content presen ted briefl y in a tachis to scope. The general mood- congru ence 
hypo thesis would predict that depress ives should have a lower threshold for 
perceiv ing depres sion- related words, and a higher threshold for words related to 
happi ness. Despite the lack of overt selec tion, such tasks may be theor et ic ally 
inform at ive, because select ive atten tion bias may be a specifi c mani fest a tion of a 
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more general bias in processing. For example, within a network model, a bias in 
the strengths of connec tions between units, or a bias in their tonic activ a tion 
levels, might infl u ence both processing of a single input channel and selec tion 
between chan nels (e.g. Bower, 1981). Likewise, both single- channel encod ing 
and selec tion may be controlled by the same upper- level schema or strategy. 
Studies of percep tual thresholds are partic u larly suited to invest ig at ing early, pre- 
attent ive encod ing processes, over which the person has little, if any, volun tary 
control, but other encod ing tasks may engage more upper- level infl u ence over 
processing. 

 In typical fi lter ing paradigms, there are two or more sources of input or atten-
tional chan nels, discrim in ated by a simple phys ical cue. One channel is to be 
atten ded, and the other ignored, which is fairly easy to do on this kind of task. 
Typically, emotional stimuli are presen ted on the unat ten ded channel, and the 
inter fer ence of this mater ial with focal atten tion is assessed. For example, in a 
dichotic listen ing task, with separ ate spoken messages presen ted to both ears, we 
are inter ested in whether patients pick up more inform a tion concern ing emotional 
stimuli from the ignored ear. We also discuss tasks requir ing switch ing of atten-
tion between discrete chan nels under the heading of “fi lter ing”, although other 
atten tional processes will also be involved. A popular task devised by MacLeod, 
Mathews and Tata (1986) initially requires the subject to attend to one spatial 
loca tion, and ignore a second. An emotional stim u lus may be presen ted in either 
of the two chan nels. Response to a subsequent probe indic ates whether the 
subject has main tained the initial fi lter ing of chan nels, or whether atten tion has 
switched to the initially unat ten ded channel. It is expec ted that the choice of 
loca tion is infl u enced by the emotional content of the stimuli fi rst presen ted. Use 
of these tasks is some times motiv ated by the early selec tion theor ies described in 
the previ ous chapter. If patients show greater aware ness of unat ten ded affect ive 
mater ial, perhaps their atten u at ing fi lter (Treisman, 1964) is “tuned” to let such 
mater ial into conscious ness, to some extent. 

 The original Stroop test, requir ing naming of the ink colour of colour words 
such as RED, was described in the previ ous chapter. In clin ical versions, patients 
are required to name the colour of words related to their psycho path o logy: a 
spider phobic might be required to respond to words such as COBWEB and 
TARANTULA (Watts et al., 1986a). As in fi lter ing tasks, we may assess the 
extent to which the to- be- ignored affect ive stim u lus, typic ally a threat word, 
intrudes into ongoing processing and conscious ness. The Stroop differs from 
encod ing paradigms in that the subject must ignore some of the inform a tion 
encoded from the atten ded channel. The key distinc tion between Stroop and 
fi lter ing paradigms is that in the former the subject is forced by task instruc tions 
to encode the emotional stim u lus, whereas in the latter the subject has a choice of 
input chan nels. Often, the emotional stim u lus need not be encoded at all to meet 
task instruc tions. We have seen in Chapter 2 that multiple prop er ties of single 
percep tual “objects”, such as the colour and verbal content of a Stroop word, tend 
to be selec ted or rejec ted together, as a single package. Hence, in the Stroop test, 
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it is partic u larly diffi  cult to ignore the distract ing emotional inform a tion, which 
may disrupt perform ance of the primary colour- naming task. Some theor ists 
would attrib ute Stroop test inter fer ence to an atten tional mech an ism oper at ing 
after early selec tion, since no percep tual fi lter ing is possible; late- selec tion 
theor ists might see Stroop and fi lter ing tests as depend ent on similar under ly ing 
mech an isms. 

 In the fi rst part of this chapter, we review exper i mental evid ence on effects 
within these three atten tional paradigms of (1) depres sion, (2) general anxiety 
and (3) other anxiety disorders such as phobias. Studies of bias on other tasks, not 
expli citly atten tional, are also briefl y described, because there may be common 
causes of bias across appar ently dissim ilar tasks. We focus primar ily on clin ical 
studies, but exper i ments on mood and atten tion in normal subjects will also be 
described. The main point of interest is whether patients show mood- congru ent 
atten tion—heightened sens it iv ity to stimuli related to their clin ical condi tion. It 
should be noted that bias of this kind is not the only feature of atten tion in clin ical 
groups, which may also be impaired in overall effi  ciency of atten tion. Such effects 
are considered in Chapter 6. In this chapter, we aim to provide a fairly descript ive 
review of the main empir ical fi nd ings. Theoretical implic a tions of the atten tional 
data are discussed at greater length in the next chapter.  

  Depression 

  Encoding tasks 

 Two main tasks have been used to study early percep tual and attent ive processes 
in depressed subjects: accur acy of recog ni tion of briefl y presen ted words, and 
speed of lexical decision (recog nising a letter string as a valid English word). 
Powell and Hemsley (1984) found only a non- signi fi c ant trend towards depress-
ives recog nising a higher ratio of unpleas ant to neutral words in a percep tual 
defence study. In normal subjects, Gerrig and Bower (1982) found no effect of 
induced mood on visual recog ni tion threshold, but Small (1985) showed that, 
with care fully controlled stim u lus mater i als, negat ive mood induc tion facil it ated 
recog ni tion of dysphoric content words. Small and Robins (1988) replic ated the 
effect, and also found that induced depres sion lowered recog ni tion threshold for 
elation content words. Matthews and Southall (1991) collec ted lexical decision 
data as part of a priming study, in which unprimed words were preceded by the 
non- inform at ive word BLANK, provid ing subjects with a prepar at ory inter val or 
foreperiod between this initial stim u lus and the subsequent target letter string. 
With a brief foreperiod (240 msec), depressed patients were faster at making 
lexical decisions on both pleas ant and unpleas ant words, relat ive to neutral words, 
but matched controls were faster at neutral words. However, the effect was elim-
in ated by extend ing the foreperiod to 1500 msec, imply ing that it was rather 
weak, and capable of being over rid den if subjects were given suffi  cient warning. 
Mild depres sion in under gradu ates appears to gener ate a some what similar pattern 



56 Attentional bias in emotional disorders

of results as clin ical depres sion: faster recog ni tion of depres sion- related words, 
but no differ en tial priming effects (Spielman & Bargh, 1990). Failure to allow for 
the role of foreperiod dura tion may account for prior fail ures to fi nd mood- 
congru ence in lexical decision, in studies of mood induc tion (Clark, Teasdale, 
Broadbent, & Martin, 1983) and of clin ical depres sion (MacLeod, Tata, & 
Mathews, 1987). Challis and Krane (1988) found a mood- congru ent effect of 
induced elation, but not of induced depres sion. Matthews and Southall (1991) 
also tested depres sion effects on priming of asso ci ated word pairs, varying the 
prime- target inter val or SOA to discrim in ate auto matic priming (short SOA) and 
controlled, expect ancy priming (long SOA). Depressed patients showed enhanced 
auto matic priming of neutral words, and reduced priming of affect ive words, 
imply ing that this group may be impaired in the auto matic asso ci ation of 
emotional concepts. Overall, affect ive bias in percep tion and encod ing is weak in 
depress ives and in depressed moods. When bias is found, it often relates to the 
contrast between affect ive and neutral mater ial, as much as to the contrast 
between posit ive and negat ive mater ial, imply ing an effect depend ent on general 
emotion al ity.  

  Filtering tasks 

 There is a surpris ing lack of studies of depres sion and fi lter ing, partic u larly in 
clin ical patients. Gotlib, McLachlan and Katz (1988) presen ted mildly depressed 
and non- depressed under gradu ates with pairs of words varying in content: 
depressed, neutral or manic. Depression was meas ured with the Beck Depression 
Inventory (BDI; Beck et al., 1961). Pairs were always of differ ing content. 
Selective atten tion to the two words was assessed by simul tan eously repla cing the 
two words with two colour bars, and requir ing subjects to state which colour bar 
appeared to be presen ted fi rst. The expect a tion was that depressed students would 
select pref er en tially the input channel in which the depres sion words were 
presen ted, and so would perceive the colour bar follow ing these words as occur-
ring earlier than the other colour bar. In fact, depress ives showed no atten tional 
bias at all, but non- depress ives showed enhanced atten tion to the manic words, 
compared with the other two types. Gotlib et al. (1988) suggest that depress ives 
are actu ally “even- handed” in their atten tion, whereas normals show a bias 
towards posit ive mater ial. It is diffi  cult to infer the locus of selec tion in this study, 
however. Word pairs were presen ted for 730 msec, allow ing time for strategy and 
conscious atten tion to over ride any auto matic bias in atten tion. Gotlib and 
co- workers’ task was a modi fi c a tion of one used by MacLeod et al. (1986) to 
invest ig ate anxiety effects, which we shall discuss in detail in a subsequent section. 
MacLeod et al. (1986) found that anxious but not depressed patients showed a bias 
towards threat words. Hill and Dutton (1989) also failed to fi nd any bias in 
select ive atten tion in students selec ted for depres sion. Bower (1987) describes 
an unpub lished dichotic shad ow ing study in which mood induc tion failed to 
infl u ence distrac tion by happy and sad messages on the unat ten ded channel.  
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  Stroop test 

 Gotlib and McCann (1984) used a modi fi ed Stroop task, comprised of neutral, 
depress ive or posit ive- manic content words, to explore select ive atten tion in 
depres sion. They showed that while the colour- naming perform ance of non- 
depressed students was unaf fected by word type, mildly depressed college students 
showed signi fi c antly slower colour- naming responses for negat ive words. In 
other words, depressed students appear to be distrac ted from the task at hand by 
the depres sion- related content of the words. Similar results were obtained by 
Klieger and Cordner (1990). In a further study of depressed patients, Gotlib and 
Cane (1987) demon strated greater Stroop inter fer ence in this group for depres-
sion- related but not neutral or manic words, relat ive to controls. After recov ery, 
the same subject groups were retested, and no signi fi c ant biasing effects were 
found, although the recovered depress ives were still signi fi c antly higher in state 
depres sion than controls. 

 Three studies have combined the emotional Stroop with priming manip u la-
tions. Gotlib and Cane found that a priming proced ure, involving prior expos ure 
to negat ive words not used in the subsequent Stroop test, had no effect on inter-
fer ence. Bargh (1992) describes an unpub lished replic a tion of the Gotlib and 
McCann (1984) studies in which BDI depres sion was asso ci ated with the predicted 
pattern of inter fer ence only when the BDI was admin istered before the Stroop 
test rather than after it. Bargh (1992) suggests that prior expos ure to the ques tion-
naire is neces sary to activ ate depress ive cogni tions in vulner able subjects. Possibly 
Gotlib and Cane (1987) failed to obtain a priming effect of this kind because 
complet ing the BDI is more likely to gener ate self- refer ent negat ive cogni tions 
than simply reading negat ive words. Segal and Vella (1990) report an inter est ing 
study which invest ig ated the role of self- aware ness directly. There were three 
groups of subjects: depressed patients, normal controls and a group of normal 
subjects exposed to a self- focus manip u la tion (watch ing them selves perform in a 
mirror and listen ing to a tape- record ing of their voice). The self- focus manip u-
la tion infl u enced self- aware ness but not mood. The task used was rather differ ent 
from the stand ard emotional Stroop in that subjects were required to colour- 
name adject ives previ ously clas si fi ed as either self- descript ive or not. Each word 
was preceded by a prime, whose self- relev ance was also varied. Related and unre-
lated pairs of ordin ary nouns were used as control word pairs. All three subject 
groups tended to select more posit ive than negat ive words as self- descript ive, 
although the depress ives selec ted a higher propor tion of negat ive words (29%) 
than the other two groups (3–5%). The key result concerns inter fer ence on the 
self- descript ive adject ives. In depressed and self- aware groups, inter fer ence was 
increased by prior present a tion of a self- descript ive prime, but prime type had no 
effect on inter fer ence in the controls. A further analysis of the depressed group 
showed similar effects were obtained for both posit ive and negat ive self- descript ive 
words. An import ant feature of the method is that the prime–target SOA 
was long in dura tion (1200 msec), imply ing that priming effects depended on 
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expect an cies and controlled processing (Neely, 1991). (Segal and Vella do not 
actu ally discuss the relev ance of SOA.) Hence, among depress ives and the 
self- aware, controlled processing of self- relev ant prime words biases subsequent 
atten tion towards selec tion of self- relev ant Stroop words. Since depress ives tend 
to be self- focused (see Chapter 9), it may be self- aware ness rather than negat ive 
affect  per se  which was respons ible for the inter fer ence effects. A diffi  culty with 
this conclu sion is that depressed patients, but not self- aware normals, also showed 
increased inter fer ence on semantic ally related ordin ary nouns. The role of self- 
focus in depres sion- related Stroop effects requires further research. 

 Both Gotlib and McCann (1984) and Clore and Bower (Bower, 1987) failed 
to fi nd Stroop inter fer ence congru ent with mood induced in normal subjects, 
although an earlier study by Clore (Bower, 1981) found that both angry and 
happy subjects were more prone to inter fer ence from emotional words in general. 
Williams and Nulty (1986) also used the modi fi ed Stroop paradigm to assess the 
extent to which disrup tion in perform ance among depress ives is related to mood 
state or under ly ing stable trait char ac ter ist ics. In this study, groups of depressed 
and non- depressed subjects were compared; the groups were composed of subjects 
who had shown stable depres sion scores over a one- year period or subjects who 
were stable non- depress ives. Stability of depres sion was assessed by two admin is-
tra tions of the BDI. The depressed subjects showed greater disrup tion in perform-
ance on the emotional Stroop task than non- depressed subjects. The fi rst BDI 
score was a better predictor of disrup ted Stroop perform ance than the BDI score 
at time of Stroop testing.  

  Depression: Key fi nd ings 

 The data reviewed show that atten tional bias in depres sion is most evident on the 
Stroop test, in both patient and student groups. However, induced mood states do 
not seem reli ably to gener ate mood- congru ent inter fer ence on the Stroop. The 
Stroop studies have not, in general, attemp ted to test specifi c processing mech an-
isms as sources of bias, although the Segal and Vella (1990) study implies that 
inter fer ence is enhanced by self- refer ent processing, and by prior controlled 
processing of prime words. There is some evid ence that depressed indi vidu als are 
more sens it ive to both pleas ant and unpleas ant words in encod ing paradigms, 
although the effect is rather unre li able. Studies of depres sion and fi lter ing have 
gener ally repor ted non- signi fi c ant results, although there are too few studies, 
partic u larly of patient groups, for any strong conclu sions to be drawn.   

  Generalised anxiety 

  Encoding tasks 

 Evidence for anxiety- induced affect ive bias on simple encod ing tasks is limited. 
Watson and Clark (1984) reviewed studies of percep tual defence and person al ity 



Generalised anxiety 59

char ac ter ist ics related to a “negat ive affectiv ity” construct similar to trait anxiety 
and neur oticism, but judged the fi nd ings to be over whelm ingly negat ive. A more 
recent review provided by Mathews (1988) arrived at a similar conclu sion, that 
anxious subjects do not appear to differ from non- anxious controls in their recog-
ni tion thresholds for threat- related verbal and pictorial stimuli. Mathews (1988) 
also repor ted that anxiety failed to affect lexical decisions for threat- related 
words. A subsequent study (MacLeod & Mathews, 1991b) found that anxious 
patients did show relat ive speed ing of threat- related lexical decision if words were 
accom pan ied by a concur rent nonword stim u lus. It was inferred that anxiety 
biases are only appar ent when there is a selec tion compon ent to the task, a conclu-
sion suppor ted by studies of more complex atten tional tasks reviewed in the 
follow ing sections. However, Mogg, Mathews, Eysenck and May (1991a) failed 
to replic ate this effect. They found an anxiety bias only when the word was 
presen ted below the fi xa tion point, and the irrel ev ant stim u lus was presen ted 
above the fi xa tion point. Word posi tion appears to have been a some what incid-
ental feature of the design, so it is diffi  cult to know what to make of this result. 
In any case, the bias appeared to be gener ated by controls respond ing partic u larly 
rapidly to neutral words in the double stim u lus condi tion. In a study of the Stroop 
test, described in more detail below, Martin, Williams and Clark (1991) did not 
fi nd any anxiety- related bias in speed of reading threat words. 

 One task which has been success ful for demon strat ing bias is homo phone 
spelling (Eysenck, McLeod, & Mathews, 1987; Mathews, Richards, & Eysenck, 
1989b). Mathews et al. played subjects a tape of spoken single words and required 
them to write down the word they heard. Some of the words were homo phones 
and could be spelt in two differ ent ways asso ci ated with differ ent mean ings. The 
assump tion is that the subject will spon tan eously attend to one or other meaning 
of the word. Homophones were chosen so that one word was threat- related (e.g. 
die), and one was neutral (e.g. dye). Anxious patients produced more threat 
homo phones (85%) than did controls (68%). Mathews et al. (1989b) suggest that 
although subjects may process all possible mean ings of the word uncon sciously, 
anxiety patients are pref er en tially aware of the threat en ing meaning. They also 
recor ded skin conduct ance responses to the words, but failed to fi nd any group 
differ ences. State anxiety did not predict bias but the earlier study of Eysenck 
et al. (1987) found a compar able effect for trait anxiety. However, processing 
ambigu ous words seems to depend on both auto matic and capa city- limited 
processing (Simpson & Burgess, 1985), so, in the absence of inform a tion on the 
time- course of processing, the theor et ical relev ance of the homo phone spelling 
results is unclear. Another diffi  culty with the paradigm is that the homo phones 
were presen ted in a mixed list together with neutral and threat en ing unam-
bigu ous words. It is clear from Mathews and co- workers’ (1989b) listing of the 
words used that the unam bigu ous threat words and threat homo phones were 
consid er ably more semantic ally asso ci ated than neutral words and homo phones. 
Highly asso ci ated pairs such as DISEASE (unam bigu ous) and FLU (homo phone), 
and INFIRM (unam bigu ous) and WEAK (homo phone), may be found. Hence 
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(depend ing on word order ing), there appears to be consid er able scope for  priming  
of the threat homo phones by the unam bigu ous words: anxiety patients may be 
more suscept ible to priming by threat words, or to priming gener ally. Because 
priming may depend on a variety of mech an isms (Neely, 1991), this renders exact 
inter pret a tion of the results diffi  cult. The effect does not appear to gener al ise to 
 homo graphs , words of more than one meaning. French and Richards (1992) 
obtained asso ci at ive norms for homo graphs with both neutral and threat- related 
mean ings in a study in which subjects were asked to produce a free word asso ci-
ation for each homo graph. Surprisingly, neither state nor trait anxiety predicted 
the number of threat en ing asso ci ates produced, although there was a small 
but signi fi c ant negat ive correl a tion between trait anxiety and number of neutral 
asso ci ates. 

 Several studies have expli citly tested for priming effects using lexical decision 
tasks. Richards and French (in press) used homo graphs with both threat en ing and 
neutral mean ings to prime words related to one or other meaning. Neutral 
homo graphs were used as primes as a control. Three differ ent SOAs were used: 
500, 750 and 1250 msec. At these SOAs, it would usually be expec ted that only 
controlled rather than auto matic priming would be oper at ive (see Neely, 1991), 
although Richards and French considered that auto matic priming would take 
place in the 500 msec condi tion. High- trait anxiety subjects showed enhanced 
priming for threat- related mean ings only at the two longer SOAs. Richards and 
French suggest that anxious subjects consciously “lock on” to a threat en ing inter-
pret a tion if one has been made avail able by earlier auto matic spread ing activ a tion. 
It would be useful to have data on shorter SOAs at which priming is unam bigu-
ously auto matic, but the results do provide import ant evid ence for anxiety effects 
on controlled priming. Matthews, Pitcaithly and Mann (in press) invest ig ated 
priming for word pairs of similar emotional valence. They found that priming at 
a short SOA (240 msec) between prime and target was affected by neur oticism 
(trait anxiety) and word content, though not as a simple mood- congru ence hypo-
thesis would predict. All subjects showed more priming for negat ive word pairs 
and less for posit ive word pairs. More neur otic subjects also showed enhanced 
priming of neutral pairs. Matthews et al. concluded that the auto matic processing 
system is gener ally sens it ive to priming by threat en ing stimuli, but in neur otic 
subjects the activ at ing prop er ties of negat ive stimuli appear to gener al ise to 
neutral stimuli. Kemp-Wheeler and Hill (1992, exper i ment 1) also tested for 
effects of neur oticism on semantic priming of lexical decision, using a tachis to-
scope to present stimuli. The most inter est ing feature of the study was that primes 
were pattern- masked to prevent conscious recog ni tion. They showed both 
semantic priming, and priming by emotional content, but there were no effects 
of neur oticism, imply ing that trait anxiety did not affect “uncon scious” processing 
of word meaning. However, the study used a relat ively long SOA (500 msec), and 
so would prob ably not have been sens it ive to auto matic priming effects. To 
ensure primes were not access ible to aware ness, each subject’s recog ni tion 
threshold was indi vidu ally determ ined, by requir ing subjects to state whether or 
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not a stim u lus card had been presen ted, prior to a mask stim u lus. Presentation 
time in the lexical decision task was then set to 95% of the threshold present a tion 
time determ ined in this way. A second study failed to replic ate the emotional 
priming effect: the authors admit to doubts about whether all primes were in fact 
presen ted sublim in ally.  

  Filtering tasks 

 One of the diffi  culties of using inter fer ence meas ures such as that provided by the 
Stroop test to assess atten tional bias is that the emotional stimuli may gener ate 
arousal or stress ful affect which causes the inter fer ence. MacLeod et al. (1986) 
addressed this problem by employ ing an innov at ive focused atten tion task which 
required a neutral response to a neutral stim u lus. In this study, social and phys ical 
threat words were paired with neutral words and these word pairs were presen ted 
simul tan eously at upper and lower posi tions on a micro com puter screen, for 500 
msec. Subjects were required to name the upper word. The deploy ment of 
subjects’ visual atten tion was assessed using a second ary task involving a key- press 
response on detec tion of a visual probe which appeared in the loca tion of one of 
the words imme di ately after the display of words was termin ated. By examin ing 
the effect of word type on probe detec tion time, it was possible to determ ine 
whether the subject’s atten tion had shifted towards or away from the word. The 
task is initially one of fi lter ing because the upper loca tion is always atten ded fi rst, 
but atten tion must be shifted to the lower posi tion if that is where the subsequent 
probe is presen ted. 

 In this study, the perform ance of subjects with gener al ised anxiety disorder 
was compared with that of non- anxious controls. The anxious subjects were clas-
si fi ed on the basis of whether they repor ted worry ing predom in antly about phys-
ical or social concerns, to test whether bias was asso ci ated with specifi c schemas. 
The results showed that anxious subjects consist ently shifted atten tion towards 
threat words, whereas non- anxious subjects tended to shift atten tion away from 
threat words. Both phys ical and social threat words attrac ted equal atten tion in 
both worry subgroups. Mogg, Mathews and Eysenck (1992) report a replic a tion 
of the effect, although in this instance patients tended to be more affected by 
words related to their predom in ant worries. 

 An import ant issue is the extent to which such effects are asso ci ated with 
mood state as opposed to under ly ing trait char ac ter ist ics in anxious subjects. 
Since biased atten tion effects have been attrib uted to schema- based processing in 
anxiety disorders, it would be predicted that relat ively endur ing anxiety struc-
tures under lie the select ive atten tion phenomenon. Conversely, mood state could 
bias the atten tion alloc a tion mech an ism in a trans it ory way. Three studies have 
invest ig ated this ques tion in non- clin ical samples, using the probe detec tion 
tech nique. MacLeod and Mathews (1988) tested medical students high or low in 
trait anxiety 12 weeks before an annual exam in a tion when state anxiety was low, 
and they were tested again in the week preced ing the exam in a tion when state 
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anxiety was high. The students high in trait anxiety showed a shift in atten tion 
towards gener ally threat en ing stimuli on both testing occa sions. These students 
showed an addi tional atten tional bias towards test- related threat stimuli in the 
week preced ing the exam in a tion only. In contrast, subjects low in trait anxiety 
showed increased atten tional avoid ance of threat stimuli closer to the exam in a-
tion. Broadbent and Broadbent (1988) also succeeded in replic at ing MacLeod and 
co- workers’ (1986) atten tional bias effect in volun teers drawn from the general 
popu la tion. As in MacLeod and Mathews’s (1988) study, trait anxiety, meas ured 
using Spielberger, Gorusch and Lushene’s (1970) STAI, was a stronger predictor 
of bias than state anxiety. They also demon strated a curvi lin ear rela tion ship 
between anxiety and bias: it appeared that anxiety becomes progress ively more 
import ant as level of anxiety increases, imply ing that the effect will be partic u-
larly strong in patient groups. In the initial analysis, evid ence was found for a trait 
× state inter ac tion, but the inter ac tion term was non- signi fi c ant when the curvi-
lin ear effects of trait anxiety were taken into account. In three of their four 
exper i ments, they compared results across the fi rst and second halves of the task, 
and showed that the strength of the effect increased with time on task. This is an 
import ant result, as it implies that the bias cannot be attrib uted to an auto matic 
selec tion bias. Instead, exper i ence of processing the threat words appears to 
modify the subject’s atten tional strategy. There is a stat ist ical diffi  culty with this 
study, in that Broadbent and Broadbent (1988) only obtained signi fi c ant results 
by using an RT differ ence score to index bias towards threat words. However, 
differ ence scores of this kind are confoun ded with the RTs from which the differ-
ence score is calcu lated, and so should not be used without correct ing for this 
source of arti fact (Cronbach & Furby, 1970), which Broadbent and Broadbent 
failed to do. In general, these data show that atten tional bias in anxious subjects 
is not merely a mood state depend ent phenomenon, although such biases may be 
exacer bated by anxious mood. Trait char ac ter ist ics appear to be more strongly 
asso ci ated with biased atten tion than state factors in anxiety. 

 Mogg, Mathews, Bird and MacGregor-Morris (1990, exper i ment 2) report a 
failure to replic ate the results of MacLeod et al. (1986) in a non- patient sample. 
In addi tion to select ing subjects for high and low trait anxiety, they manip u lated 
stress by provid ing either posit ive or negat ive false feed back on an anagram task 
performed prior to the visual atten tion task. They found that subjects subjec ted 
to the stress of negat ive feed back tended to shift their atten tion towards general 
and achieve ment- related threat words, but there were no anxiety effects at either 
level of stress. Another essen tially negat ive result was obtained by Mogg et al. 
(1991b), who used a task in which the word pair was followed by a pair of colour 
bars. Selective atten tion to posi tion was assessed by asking subjects to state which 
bar seemed to appear fi rst, but bias effects were weak and unre li able across two 
studies. 

 Mathews, May, Mogg and Eysenck (1990) used a rather differ ent tech nique to 
invest ig ate select ive atten tion. They required subjects to discrim in ate by a 
button- press between the words LEFT and RIGHT. They manip u lated pres ence 
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or absence of distrac tion (a second word) and, if a distractor was simul tan eously 
presen ted, they varied the emotional content of the distractor, and whether the 
loca tions of distractor and target were known or unknown. Their results showed 
(1) that anxious patients were slower to respond overall than controls, (2) anxious 
patients were gener ally more slowed by distract ing words, and (3) anxious patients 
were partic u larly slowed by threat en ing words only if target loca tion was 
unknown, so that visual search of the display was neces sary. Recovered anxiety 
patients were slowed only by threat en ing words. Both social and phys ical threat 
words were used, but no differ ences between them were found. Trait anxiety 
predicted slowing effects of both threat en ing and control words, but state anxiety 
predicted distrac tion by control words only. Mathews et al. (1990) suggest that 
select ive atten tional attrac tion to threat cues is an endur ing char ac ter istic of 
people vulner able to clin ical anxiety, which may serve to gener ate or amplify 
anxiety states. They also suggest that anxiety effects on the Stroop test may 
differ in being related to current emotional disturb ance rather than endur ing 
char ac ter ist ics. 

 Auditory tasks where input chan nels are discrim in ated by a single phys ical 
feature (left or right ear) have also been used in anxiety research. Mathews and 
MacLeod (1986) used a dichotic listen ing task in which both threat and non- 
threat words were presen ted. Subjects with gener al ised anxiety disorder or 
normal controls were required to ignore inform a tion presen ted on the left 
channel of a stereo headset and to concen trate on repeat ing aloud or “shad ow ing” 
everything heard on the right channel. At the same time, they watched for a 
“press” command which appeared on a screen directly in front of them and 
respon ded to it with a key press as quickly as possible. Both threat and non- threat 
words were presen ted in the unat ten ded channel and the relat ive degree of inter-
fer ence produced by word type was assessed in terms of their impact on reac tion 
time perform ance. Anxious but not non- anxious subjects were slower in 
perform ing the reac tion time task when the unat ten ded words were threat en ing 
rather than neutral. Neither group of subjects could recog nise the words presen ted 
on the unat ten ded channel when they were given a recog ni tion task. A further 
group of subjects was run to test for moment ary aware ness of the unat ten ded 
words: when the two messages were stopped unex pec tedly, the subjects were 
unable to even guess at the last word in the unat ten ded channel.  

  Stroop test 

 Mathews and MacLeod (1985) used the modi fi ed Stroop task to demon strate 
select ive processing in anxious subjects who had been referred by their phys i cian for 
anxiety manage ment train ing. The perform ance of these subjects was compared 
with that of non- anxious control subjects. In the Stroop task, phys ical threat (e.g. 
disease, coffi n) and social threat (e.g. failure, lonely) words were printed in coloured 
inks. The subjects were asked to name the word colours as quickly as possible 
without making errors. The task was imme di ately followed by a test of recog ni tion 
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memory, which consisted of target and non- target words. The target words had 
previ ously appeared in the Stroop task. Anxious subjects were clas si fi ed on the basis 
of whether they repor ted char ac ter ist ic ally worry ing about phys ical dangers or 
social dangers. This was done in order to test if anxious subjects show a greater 
tend ency to process worry- or schema- congru ent threat inform a tion repres en ted in 
one of the Stroop tasks. Anxious subjects showed a general slow ness in colour- 
naming for all types of words compared with normal control subjects. However, 
they were partic u larly slow with threat words. Subjects who repor ted worry ing 
about phys ical concerns took longer to name the colours of phys ical threat words 
compared with social threat words. However, the converse did not apply. The study 
failed to show fully select ive recog ni tion effects for specifi c categor ies of words. 

 Subsequent studies have invest ig ated the specifi city of Stroop inter fer ence, the 
import ance of situ ational anxiety and stress, and gener al isa tion of the effect to 
non- patient groups. Mogg, Mathews and Weinman (1989) confi rmed that threat 
words interfered with colour- naming perform ance in patients with gener al ised 
anxiety disorder but not in non- anxious controls. Moreover, they found select ive 
inter fer ence effects for social and phys ical threat words which refl ec ted subjects’ 
predom in ant worries. Mogg et al. (1990, exper i ment 1) tested whether anxiety 
effects on the Stroop varied with situ ational stress. They found that stress induced 
by false- negat ive feed back on an anagram- solu tion task and trait anxiety had 
addit ive effects on colour- naming inter fer ence. Trait- anxious indi vidu als were 
slower on both general threat and achieve ment threat words irre spect ive of the 
level of stress. Stress was related to amount of inter fer ence only on achieve ment 
threat words, imply ing a more specifi c atten tional bias than that for anxiety. One 
diffi  culty with this study is that the increase in anxiety under stress was non- 
signi fi c ant, with low- anxiety subjects showing a stronger trend in the expec ted 
direc tion than high- anxiety subjects. In contrast, Martin et al. (1991) found that 
the anxiety Stroop effect replic ated for patient groups, but not for high- anxiety 
normal subjects, even when patients and non- patients were matched for trait 
anxiety. In the course of four studies, Martin et al. (1991) also demon strated that 
anxious patients showed greater Stroop inter fer ence to posit ive emotional words 
as well as threat words. Unfortunately, the patients also had elev ated depres sion 
levels, as assessed by the BDI, which may have contrib uted to this result. Mathews 
and Klug (1993) also found that both posit ive and negat ive valence gener ated 
inter fer ence in anxious patients who obtained higher BDI scores than the 
controls. Their data suggest that it is relev ance to current concerns rather than 
either emotion al ity or valence  per se  which predicts inter fer ence. 

 Richards et al. (1992, exper i ment 1) compared trait anxiety effects on coloured 
word sequences blocked by emotional valence and on mixed- trial sequences in 
which valence varied from trial to trial. They predicted that if Stroop inter fer-
ence was due to short- term spread ing activ a tion, occur ring on a trial- to- trial 
basis, block ing of present a tion should have no effect. In fact, anxiety only 
predicted inter fer ence for threat en ing words in the blocked condi tion, imply ing 
that inter fer ence may depend on the build- up of mood over each block. A second 
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study showed anxiety- depend ent inter fer ence on a mixed- trial sequence when 
anxious mood was induced prior to the Stroop test with unpleas ant photo graphs. 
It appeared that the anxiety effect was asso ci ated with an inter ac tion between 
trait and state anxiety. The study also showed that trait- anxious subjects showed 
greater inter fer ence from  happi ness- related  words follow ing induc tion of a pleas ant 
mood. It appeared in this study that trait- anxious subjects showed mood- 
congru ent inter fer ence, but low- anxiety subjects were gener ally insens it ive to 
word valence. Two studies of students also found affect ive bias asso ci ated with 
trait anxiety. Richards and Millwood (1989) obtained a straight for ward mood- 
congru ent effect, but Mogg and Marden (1990) found that trait- anxious students 
were differ en tially slowed by both negat ive and posit ive words. 

 Two intriguing studies have looked at effects of pattern masking the Stroop 
stim u lus, as a means of assess ing the role of auto matic processing. MacLeod and 
Hagen (1992) used a Stroop test with threat words in a sample of women await ing 
a gynae co lo gical invest ig a tion. In one condi tion, the word was succeeded by a 
masking stim u lus after 20 msec, to prevent conscious iden ti fi c a tion and stra tegic 
processing. In the unmasked condi tion, there was no rela tion ship between 
anxiety and inter fer ence from the threat words. In the masked condi tion, both 
state and trait anxiety were correl ated with threat inter fer ence. A diffi  culty with 
the study is that a differ ence score (i.e. response latency on threat trials – latency 
on control trials) was used as the depend ent measure. As we have seen, use of 
uncor rec ted differ ence scores may intro duce stat ist ical arti fact (Cronbach & 
Furby, 1970). MacLeod and Hagen also showed that their threat inter fer ence 
index predicted subsequent distress in women in whom cervical patho logy was 
diagnosed. MacLeod and Rutherford (1992) obtained compar able Stroop test 
results in students. On the masked Stroop, high trait- anxious students showed 
greater inter fer ence from threat words prior to an exam in a tion, but not after-
wards. There were no effects of anxiety on the unmasked Stroop. In both studies 
of the masked Stroop, peri odic aware ness checks were conduc ted: subjects 
performed lexical decisions on the masked stimuli, with some nonwords included. 
Accuracy of lexical decision was at chance, from which it was inferred that 
subjects were unable to perceive the content of the stim u lus words. MacLeod and 
Hagen (1992) conclude that anxiety is asso ci ated with an uncon scious and auto-
matic tend ency to process threat- related inform a tion select ively. Because of their 
import ant implic a tions for theory, these studies are considered in more detail in 
the next chapter, and some diffi  culties with the auto matic processing inter pret a-
tion will be iden ti fi ed. The absence of effects on the unmasked Stroop in these 
studies is attrib uted to volun tary attempts to over ride the auto matic bias. It is 
sugges ted that clin ical patients are defi  cient in such volun tary control.  

  Generalised anxiety: Key fi nd ings 

 Evidence for anxiety- related bias was found in all three task paradigms. In studies 
of encod ing and recog ni tion, anxiety effects were largely confi ned to tasks in 
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which stimuli were ambigu ous words (homo graphs or homo phones). Anxious 
subjects tend to select the more threat en ing meaning of words of this kind. 
However, it remains unclear whether anxiety infl u ences auto matic lexical access 
processes, or whether bias in recog ni tion depends on the controlled processing of 
expect an cies. The most direct evid ence, the demon stra tion of stronger bias in 
homo graph priming at long SOAs (Richards and French, in press), is suggest ive 
of an expect ancy- based mech an ism. Studies of visuo- spatial atten tion suggest 
that anxious subjects tend to select input from loca tions where threat en ing stimuli 
have been presen ted in pref er ence to non- threat en ing loca tions. The dichotic 
listen ing study of Mathews and MacLeod (1986) suggests anxious patients have 
diffi  culty main tain ing fi lter ing when threat en ing stimuli are presen ted on an 
unat ten ded channel. However, the closest visual analogue of this study (Mathews 
et al., 1990) did not fi nd any evid ence for anxious subjects tending to divert 
atten tion to threat en ing stimuli presen ted at an unat ten ded loca tion; anxiety- 
related bias was found only when subjects were required to search the visual fi eld. 

 Studies of fi lter ing in clin ical patients give the most reli able results; state 
anxiety alone doesn’t appear suffi  cient to gener ate bias in visual atten tion. Clinical 
anxiety is asso ci ated with robust inter fer ence effects on the emotional Stroop 
test; trait and state anxiety effects have been repor ted, but seem less reli able. 
There is also uncer tainty over the exact prop er ties of threat- related words which 
cause them to inter fere with colour- naming in anxious subjects; emotion al ity 
and personal relev ance may both be import ant in some circum stances. Two 
studies using masked stimuli (MacLeod & Hagen, 1992; MacLeod & Rutherford, 
1992) may provide evid ence for a bias in auto matic and pre- attent ive processing. 
On the other hand, Richards and co- workers’ (1992) demon stra tion of the role 
of trial block ing implies the effect may be enhanced by conscious expect ancy.   

  Attentional bias in other anxiety disorders 

  Encoding and fi lter ing tasks 

 Bias in simple encod ing tasks in other disorders remains largely unex plored, 
although there is some evid ence that agora phobic patients (McNally & Foa, 1987) 
and panic patients (Clark et al., 1988) tend to inter pret ambigu ous mater ial as 
threat en ing. There are more studies using fi lter ing paradigms. A version of 
MacLeod and co- workers’ (1986) visual atten tion task has been used to show that 
panic patients shift atten tion towards panic words and, curi ously, posit ive words, 
but not neutral words ( J.G. Beck et al., 1992). Burgess et al. (1981) required 
agora phobic and social phobia patients simul tan eously to shadow a prose passage 
and detect occa sional instances of target words relev ant to the indi vidual’s phobia 
on the unat ten ded channel. Patients were better at detect ing phobia- related 
words. Similarly, Foa and McNally (1986) showed a reduc tion in atten tional bias 
in a dichotic listen ing detec tion task for contam in a tion- related words (e.g. urine, 
faeces) in obsess ive- compuls ive patients follow ing treat ment. It is import ant to 
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note that the studies of Burgess et al. (1981) and Foa and McNally (1986) differ 
from Mathews and MacLeod’s (1986) study of dichotic listen ing in that there 
was an overt require ment to respond to stimuli within the unat ten ded channel, 
which may have encour aged active monit or ing of the unat ten ded ear (in spite of 
instruc tions to the contrary). 

 Trandel and McNally (1987) attemp ted to test whether atten tional bias in 
dichotic listen ing gener al ises to post- trau matic stress disorder (PTSD). They 
argued that the shad ow ing paradigm employed by Mathews and MacLeod (1986) 
to invest ig ate anxiety may not have been strin gent enough to prevent moment ary 
aware ness of threat mater ial on the unat ten ded channel. When the atten ded 
channel is silent (e.g. between words and sentences), the subject may switch atten-
tion to the unat ten ded channel. In addi tion, as prose is mean ing ful, subjects can 
“chunk” together their shad ow ing responses which may free enough atten tion for 
switch ing between chan nels. In an attempt to control for these possib il it ies and to 
demon strate semantic processing without aware ness in anxiety, Trandel and 
McNally (1987) used a synchron ised shad ow ing task comprised of unre lated word 
lists presen ted on both chan nels. Subjects in the study were Vietnam veter ans with 
a diagnosis of PTSD, and were compared with alco holic and normal control 
groups. Four categor ies of stim u lus words were presen ted on the unat ten ded 
channel: threat words, words phon et ic ally similar to threat words, phobia words 
and neutral words. The threat words used consisted of Vietnam- related terms (e.g. 
napalm, body bags) and these were matched in the phon et ic ally similar category by 
words such as “maples” and “body weight”. The phobia category consisted of words 
such as “dizzi ness” and “germs”. If semantic processing of a stim u lus word occurs 
without aware ness, then the subject should commit a shad ow ing error on the fi rst 
or second word follow ing the one paired with the crit ical word. In fact, the results 
failed to show signi fi c ant differ ences between subjects on any word type, although 
all subjects made signi fi c antly more errors when threat words were presen ted than 
when neutral words were presen ted. These results suggest that PTSD patients may 
not show semantic processing without aware ness, in the dichotic listen ing paradigm 
at least. Research with other anxious patients should also adopt a more rigid 
dichotic listen ing paradigm in order to assess whether previ ous fi nd ings of this type 
of bias in anxiety refl ect a true phenomenon or a meth od o lo gical arti fact.  

  Stroop test 

 Experimental studies of atten tional bias in panic disorder and simple phobias have 
used vari ants of the modi fi ed Stroop task to demon strate that panick ers and spider 
phobics also show biased atten tion for threat- related stimuli. Ehlers, Margraf, 
Davies and Roth (1988b) report a study which employed a Stroop task consist ing 
of three types of cards, contain ing words related to phys ical threat, separ a tion 
and social threat. The cards were matched with three control cards contain ing 
neutral (non- threat) words or posit ive words. The colour- naming perform ance 
of 24 patients with panic disorder was compared with that of 24 control subjects. 
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The panic patients were found to be slower than control subjects in colour- 
naming phys ical threat words but there were no signi fi c ant differ ences for other 
types of word. Gandy and Telch (1989) used a computer version of the modi fi ed 
Stroop and obtained similar results. They presen ted three differ ent Stroop screens 
to 20 patients with panic disorder. The screens consisted of phys ical threat words 
(e.g. faint, death), social threat words (e.g. ashamed, rejec ted) or words related to 
loss of control (e.g. scream, trapped). The patients were also presen ted with two 
control screens consist ing of neutral or general emotional words. Colour- naming 
times were found to be signi fi c antly slower for phys ical threat words compared 
with general emotional and neutral words. Other differ ences were non- 
signi fi c ant. Unfortunately, a non- anxious control group was not included in the 
study and this comprom ises the valid ity of conclu sions based on the data. However, 
taken together the results of these two studies suggest that panic patients show 
biased atten tion for phys ical threat- related stimuli. These fi nd ings are consist ent 
with cognit ive models of panic disorder, which consider panic attacks to result 
from the cata strophic misin ter pret a tion of bodily sensa tions (e.g. Clark, 1988). 
Clearly, stimuli relat ing to phys ical cata strophes like those feared in panic will be 
highly emotional for panic patients and future studies should control for emotion-
al ity. Hope, Rapee, Heimberg and Dombeck (1990) showed that panic patients 
showed increased Stroop inter fer ence for phys ical threat words but not for social 
threat words, whereas social phobics showed the oppos ite pattern of inter ac tion. 
Appropriate biasing on the Stroop test has also been found in further studies of 
panic disorder (McNally, Riemann, & Kim, 1990b; McNally et al., 1992), PTSD 
in Vietnam veter ans (McNally, Kaspi, Riemann, & Zeitlin, 1990a), drug over-
dose patients (Williams & Broadbent, 1986) and rape victims (Foa et al., 1991). 

 Watts et al. (1986a) demon strated select ive atten tion for spider- related stimuli 
in spider phobics. This is a partic u larly inter est ing study from a clin ical view-
point, since it also invest ig ated the effects of treat ment on these select ive atten tion 
effects. In this study, phobics and non- phobics were presen ted with three Stroop 
tasks consist ing of spider- related words, general emotional words or neutral 
words. Phobics were slower than non- phobics in colour- naming spider- related 
words but there was no differ ence for other word types. The effect of expos ure 
treat ment (desens it isa tion) on Stroop inter fer ence was compared with the effect 
of a wait- list condi tion. The treated group showed a greater reduc tion in the 
amount of inter fer ence than the no- treat ment group. Lavy, Van den Hout and 
Arntz (1993) report similar results. Spider- phobic chil dren as young as 6 or 7 
years old also show greater inter fer ence from spider- related words, imply ing, 
perhaps, that the select ive atten tion bias is a funda mental char ac ter istic of phobic 
emotion (Martin, Horder, & Jones, 1992).  

  Other anxiety disorders: Key fi nd ings 

 Studies of the emotional Stroop suggest that inter fer ence from words congru ent 
with the patient’s disorder is found across a wide range of anxiety- related 
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condi tions. The stim u lus mater ial gener at ing inter fer ence effects is usually quite 
specifi c; spider- related words in spider phobics, and so forth. Other tasks provide 
some what mixed results, includ ing some demon stra tions of select ive atten tion 
bias in phobics, obsess ive- compuls ive patients and panic patients, but such 
research is too limited for general conclu sions to be drawn. The exper i ments 
reviewed are gener ally unin form at ive about the mech an isms for anxiety- related 
bias.   

  Anxiety and depres sion effects on other tasks 

 Affective bias has also been assessed on other tasks, notably tasks requir ing 
complex eval u ations or judge ments, and memory tasks. The great major ity of the 
studies concerned have invest ig ated depres sion or pleas ant ness of mood, although 
there is increas ing interest in anxiety, partic u larly with regard to bias in memory. 

  Evaluation and judge ment 

 Several exper i mental studies confi rm clin ical obser va tions that depress ives tend 
to be unusu ally self- crit ical (Beck, 1976). Roth and Rehm (1980) video taped 
depressed and non- depressed patients in an inter view situ ation. Independent 
raters found that both groups showed equal frequen cies of skilful, posit ive acts. 
However, depress ives’ judge ments of their beha viours were predom in antly 
negat ive, whereas non- depress ives tended to rate them selves posit ively. 
Depressives show similar negat ive eval u ations of task and inter per sonal feed back 
(DeMonbreun & Craighead, 1977; Gotlib, 1983). Depressives are actu ally better 
than non- depress ives at detect ing lack of contin gency and control in task perform-
ance (Alloy & Abramson, 1979). Butler and Mathews (1983) found that depress-
ives assigned higher subject ive prob ab il it ies to negat ive events, partic u larly as 
they applied to them selves. Effects similar to those of clin ical depres sion are 
readily found in studies of induced mood in non- clin ical subjects (reviewed by 
Forgas & Bower, 1987): Table 4.1 illus trates the range of effects found. In each 
case, judge ments are broadly mood- congru ent, although mood- congru ence is 
not neces sar ily symmet rical across posit ive and negat ive moods. For example, 
Forgas, Bower and Krantz (1984) found that happy moods elev ated percep tions 
of social skills in both self and a partner, but depressed moods mainly infl u enced 
percep tions of self. Bias in judge ment and decision may also depend on social 
factors: percep tions of the self are gener ally more sens it ive to negat ive moods 
than are percep tions of others (Forgas & Bower, 1988). Forgas (1989) found that 
sad subjects tended to select socially reward ing rather than compet ent co- workers 
in an exper i mental setting, partic u larly for them selves rather than for others, 
whereas happy subjects preferred compet ent co- workers irre spect ive of social 
context. He suggests that unhappy indi vidu als are primar ily motiv ated by the 
need to elevate their mood. There are also excep tions to the general trend of 
mood- congru ent bias: think ing about pleas ant past events may some times lower 
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appraisal of current well- being through a contrast effect (Strack, Schwartz, & 
Gschneidinger, 1985a). 

 Generalisation of these effects to anxiety is unclear, although there are some 
indic a tions that similar biases operate. Butler and Mathews (1983; 1987) found 
elev ated ratings of like li hood of negat ive events in both anxious patients and high 
trait- anxious students prior to an exam in a tion. Anxiety also correl ates with 
ratings of quant ity of negat ive feed back received during a learn ing task, with 
depres sion effects stat ist ic ally controlled (Kennedy & Craighead, 1988). 
Tomarken, Mineka and Cook (1989) showed that women high in fear of spiders 
or snakes over es tim ate the contin gency between feared slides and shock: fear may 
be linked to biases in judge ment that serve to confi rm the fear. Agoraphobic and 
panic patients are prone to produce threat en ing inter pret a tions of ambigu ous 
scen arios, although only for scen arios involving internal stimuli such as chest 
discom fort in the case of panic patients (Clark, 1988; McNally & Foa, 1987). 
Greenberg and Alloy (1989), however, found differ ences in processing of person-
al ity trait adject ives in mildly depressed and anxious students. Both groups were 
more negat ive about them selves than about friends, and both groups endorsed 
more negat ive anxiety- relev ant words than controls. However, depress ives also 
endorsed more negat ive depres sion- relev ant words than both controls and anxious 
subjects. The groups also differed in relat ive speeds of processing the differ ent 
kinds of adject ive.  

  TABLE 4.1     Examples of studies of mood- congru ence in evaluation  

  Study    Mood manipulation    Dependent variables  

 Isen et al. (1978)  Induced by free gift 
(posit ive only) 

 Satisfaction with posses sions 

 Bower (1981)  Hypnosis  (1) Content of TAT stories 
 (2) Social skills 
 (3) Judgements of signi fi c ant 
others 

 Wright & Mischel (1982)  Imagery  Satisfaction with perform ance 
 Johnson & Tversky (1983)  Media descrip tions of 

death 
 Subjective prob ab il ity of death 

 Schwarz & Clore (1983)  (1) Descriptions of event  Satisfaction with life as a whole 
 (2)  Sunny or rainy 

weather 
 Forgas et al. (1984)  Hypnosis  Social skills of self and a partner 
 Forgas & Moylan (1987)  Happy, sad and aggress-

ive fi lms 
 Political judge ments 
 Future expect a tions 
 Judgements of guilt 
 Life satis fac tion 

 Salovey & Birnbaum (1989)  Imagery  Severity of cold/fl u symp toms 
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  Memory 

 There is a large liter at ure on depres sion and memory, which is not reviewed in 
detail here (see Blaney, 1986; Dalgleish & Watts, 1990; Johnson & Magaro, 1987; 
Singer & Salovey, 1988; Ucros, 1989). In brief, two types of selectiv ity effect 
have been found, at least in some studies. The fi rst is mood- state depend ent 
memory (MSD): neutral mater ial is better remembered when moods at encod ing 
and retrieval are similar. Such effects are much easier to invest ig ate using mood 
induc tion than in patient groups, because of the high degree of control of mood 
neces sary. In one study, though, Weingartner, Miller and Murphy (1977) demon-
strated appar ent MSD in a group of manic- depress ive patients, required to recall 
free asso ci ations. Recall was better when their state at recall (manic or depress ive) 
matched their state when gener at ing the asso ci ations. The second effect is mood- 
congru ence (MC): memory is better for items whose affect ive content is 
congru ent with mood at encod ing and/or retrieval. Again, there are diffi  culties 
in using patient groups for studies of these kind. For example, depres sion appears 
to infl u ence the speed or frequency of sad auto bi o graph ical memor ies (Clark & 
Teasdale, 1982; Lloyd & Lishman, 1975): an appar ent MC effect. However, the 
event recalled may have infl u enced mood at encod ing. Hence, a depress ive 
showing good recall of an unhappy event may be display ing MSD rather than 
MC. A few studies show MC in labor at ory studies, such as recall of mater ial from 
stories (e.g. Breslow, Kocsis, & Belkin, 1981). Effects of this kind tend to be 
gener ated by depress ives recall ing fewer posit ive memor ies, rather than more 
negat ive memor ies (see Singer & Salovey, 1988). 

 Infl uences of affect ive bias on memory are most readily invest ig ated within 
mood induc tion studies. It is appar ent that MSD and MC effects are only of 
moder ate replic ab il ity at best (Bower, 1987), and some research effort has been 
devoted to invest ig at ing the factors controlling the incid ence of these effects. The 
most thor ough attempt is a meta- analysis conduc ted by Ucros (1989), based 
predom in antly on mood induc tion studies, with a few studies of natur ally occur-
ring mood also included. Several factors have been iden ti fi ed from the work of 
Ucros (1989) and others:

   1.    Task factors . Ucros (1989) iden ti fi es several task and design factors which 
infl u ence the strength of memory bias. Effects are stronger for inten tional 
rather than incid ental learn ing, and, for MSD, for free recall rather than for 
recog ni tion. For MSD, mood manip u la tion at input produces stronger effects 
than at output. There are too few studies which have manip u lated mood at 
encod ing only to make a similar compar ison for MC. However, Ucros (1989) 
did show that the overall effect size for MC studies using exper i mental 
mater i als was only 0.28, and non- signi fi c ant. The general impres sion is that 
effect sizes increase with the amount of active processing of mater ial required.  

  2.    Strength of mood . Not surpris ingly, studies in which subjects are selec ted for 
hypnot is ab il ity or success of the manip u la tion are more success ful than those 



72 Attentional bias in emotional disorders

in which subjects are unse lec ted (Ucros, 1989). One diffi  culty here is that 
such selec tions are confoun ded by person al ity traits such as neur oticism 
(Blackburn, Cameron, & Deary, 1990; Larsen & Ketelaar, 1989). Ucros 
(1989) also found that studies of natural mood, predom in antly studies of 
depressed patients, gave relat ively large effects.  

  3.    Subject involve ment . Effect sizes are larger for real- life memor ies than for 
exper i mental mater i als, for longer rather than shorter sessions, and for studies 
in which subjects are paid (Ucros, 1989). Studies using more direct manip u-
la tions such as false feed back appear to gener ate stronger effects than cognit ive 
manip u la tions such as hypnosis and Velten mood induc tion (Singer & 
Salovey, 1988). These fi nd ings loosely imply that personal involve ment 
affects bias in memory. More conclus ive evid ence is provided by studies of 
the role of self- refer ence. Blaney (1986), refer ring to studies of natur ally 
occur ring mood and MC, cites fi ve studies in which there was a self- 
refer ence set condi tion, such that subjects were required to focus on the 
personal relev ance of the stim u lus mater ial. MC effects were consist ently 
found under these, but not other, contrast ing condi tions. For example, 
Bradley and Mathews (1983) showed that depress ives recalled more negat ive 
words encoded with refer ence to them selves, but more posit ive words 
encoded with refer ence to others.    

 The extent of memory bias in anxiety is some what contro ver sial. Breck and 
Smith (1983) and Claeys (1989) showed enhanced recall of self- refer ent negat ive 
trait words in socially anxious subjects. O’Banion and Arkowitz (1977) obtained 
a non- signi fi c ant trend in the same direc tion. Similar results have been repor ted 
for neur oticism, which do not seem to be medi ated by depres sion (Martin, Ward, 
& Clark, 1983). However, studies of test- anxious students (Mueller & Courtois, 
1980) and anxious patients (Mogg, Mathews, & Weinman, 1987) fail to replic ate 
the effect: Mogg et al. (1987) actu ally found a trend in the reverse direc tion. 
Bradley and Mathews (1983) also failed to fi nd the expec ted memory bias in 
anxious patients with second ary depres sion, but there were only four patients in 
this group. Ingram et al. (1987b) screened 2000 students to obtain groups of non- 
anxious depress ives and test- anxious but not depressed subjects, and controls. 
Depressives showed better incid ental recall of self- refer ent depres sion- related trait 
adject ives, but anxious students showed better recall of anxiety adject ives. 
Greenberg and Beck (1989) obtained similar results in a study of patients, with 
the excep tion that depressed patients also endorsed and recalled more negat ive 
anxiety words, as well as negat ive depres sion words. MacLeod and Mathews 
(1991a) criti cise the Greenberg and Beck (1989) study on the grounds that the 
anxious subjects endorsed more anxiety words in the fi rst place. Ingram et al. 
(1987b) checked for differ en tial endorse ment in their study, and found it was not 
respons ible for their fi nd ings. Two studies of auto bi o graph ical memory suggest 
that anxious normal subjects and gener al ised anxiety disorder patients are faster 
to gener ate anxious memor ies, and/or more likely to recover anxious memor ies 
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(Burke & Mathews, 1992; Richards & Whitaker, 1990). Trait anxiety and 
neur oticism are also asso ci ated with affect ive bias in recall of personal exper i-
ences, irre spect ive of mood state (Mayo, 1989). As with studies of depres sion and 
auto bi o graph ical memory, it is diffi  cult to identify the exact mech an isms for 
these effects. Eysenck et al. (1991) showed that anxious patients showed a bias 
towards recog nising threat en ing inter pret a tions of previ ously presen ted 
ambigu ous sentences, although the bias might be in either encod ing or retrieval. 

 Mathews, Mogg, May and Eysenck (1989a) obtained ambigu ous results in a 
study of cued recall. Trait anxiety predicted bias towards recall of threat words, 
but patient and control groups did not differ signi fi c antly. On an “impli cit 
memory” task, where subjects were required to complete word stems with the 
fi rst word which came to mind, anxious patients produced more threat en ing 
words only for words they had been exposed to in the prior, learn ing phase of the 
study. Trait anxiety did not predict this effect. Mathews et al. (1989a) see the data 
as indic at ing that anxiety is asso ci ated with the auto matic priming of threat en ing 
words, as a result of greater threat schema integ ra tion and access ib il ity. However, 
there was no chronic activ a tion of threats in anxious patients, and, on the basis of 
the cued recall data, no enhance ment of elab or a tion of anxiety words. There also 
seems little direct evid ence for priming being auto matic rather than under volun-
tary control. However, Eysenck (1992) refers to an unpub lished study by Mathews 
and others which failed to fi nd anxiety- related bias in impli cit memory. Richards 
and French (1991) did fi nd an anxiety- congru ent effect, using a slightly differ ent 
impli cit memory task, but only when subjects had previ ously gener ated a self- 
refer enced image for each of the words used. The depend ence of the bias on use 
of this elab or at ive strategy makes it unlikely that it was auto matic in nature. More 
plaus ibly, elab or a tion facil it ated subsequent controlled priming. 

 Several studies of more specifi c forms of clin ical anxiety also provide 
confl ict ing data. Three studies of panic disorder patients (Cloitre & Liebowitz, 
1991; McNally, Foa, & Donnell, 1989; Norton et al., 1988) showed enhanced 
memory for threat- related words in these subjects, although the effect was found 
only after present ing subjects with a written descrip tion of a panic attack in 
Norton and co- workers’ (1988) study. Cloitre and Liebowitz (1991) showed that 
the effect gener al ised across percep tual recog ni tion memory and free recall from 
semantic memory. Memory for threat- related words correl ated signi fi c antly with 
trait but not state anxiety. The members of the panic group in this study were also 
more depressed than controls, but the correl a tions between anxiety and recall 
were unaf fected by stat ist ical control for level of depres sion. On the other hand, 
two studies using verbally cued recog ni tion failed to fi nd bias in panic disorder 
patients ( J.G. Beck et al., 1992; Ehlers et al., 1988b). These null results may refl ect 
the choice of task, as recog ni tion paradigms tend to be inef fect ive in demon-
strat ing memory bias in depress ives (Ucros, 1989). Nunn, Stevenson and Whalan 
(1984) demon strated the expec ted memory bias in agora phobics, but Pickles and 
Van den Broek (1988) failed to replic ate the effect. Watts, Tresize and Sharrock 
(1986b) found that spider phobics showed poorer recog ni tion memory for larger, 
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presum ably more anxiety- provok ing, spiders, contrary to the mood- congru ence 
hypo thesis. Foa, McNally and Murdock (1989) failed to fi nd a mood- congru ent 
effect of state anxiety in speech- anxious subjects. One factor contrib ut ing to 
these fi nd ings may be “cognit ive avoid ance”, a reluct ance to process the threat-
en ing stim u lus follow ing iden ti fi c a tion (Foa & Kozak, 1986), but, if so, the 
phenomenon is clearly rather unstable (Cloitre & Liebowitz, 1991).  

  Evaluation and memory tasks: Key fi nd ings 

 Both anxiety and depres sion are asso ci ated with mood- congru ence in judge ment 
and eval u ation. The extent of bias may vary with the person eval u ated (self or 
others), imply ing that it is gener ated by the processing of social and self- related 
know ledge, rather than some general sens it iv ity in forming negat ive opin ions. 
Bias in memory requir ing expli cit recall or recog ni tion is a more reli able feature 
of depres sion than of anxiety. However, even within depressed groups, the incid-
ence of effects depends on a variety of meth od o lo gical factors, whose role in 
anxiety studies has not been adequately invest ig ated. Stronger memory biasing is 
expec ted when the task requires active processing of mater ial, moods are strong, 
and the subject is person ally involved. 

 It is some what unclear whether bias in eval u ation and memory is controlled by 
the same processing mech an isms which infl u ence select ive atten tion. Clearly, 
select ive atten tion may play some part. Many of the studies use complex stimuli, 
such as video tapes of social inter ac tion, so the depressed person may simply attend 
to more negat ive stim u lus elements. For example, Forgas and Bower (1987) 
presen ted subjects with real istic person descrip tions on a computer display, and 
the time taken to read each descript ive state ment was recor ded. Subjects in an 
induced sad mood spent longer processing negat ive details than subjects in a good 
mood. Not surpris ingly, such subjects made more negat ive judge ments about the 
target person described, and showed better subsequent memory for negat ive 
details. In this case, an input bias provides a simple explan a tion for a whole range 
of mood- congru ent effects. However, it is unlikely that a simple selec tion bias is 
the whole story. Derry and Kuiper (1981) found negat ive recall bias for negat ive 
self- refer ent words in depress ives even though they spent more time encod ing 
posit ive than negat ive words. Furthermore, a simple processing advant age for 
mood- congru ent stimuli cannot explain the contrast ing effects of depres sion on 
complex judge ments and on simple encod ing tasks, or differ ences in eval u ations 
of self and others. In general, as discussed in more detail in the next chapter, the 
context- sens it iv ity of bias is suggest ive of the oper a tion of controlled processing 
strategies (Forgas & Bower, 1988).   

  Factors moder at ing the incid ence of emotional bias 

 The studies reviewed leave little doubt that processing bias congru ent with the 
person’s emotional condi tion is an import ant phenomenon. Bias gener al ises across 
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a variety of clin ical condi tions, relat ively mild emotion in normal subjects, and 
across a variety of tasks. However, while the incid ence of emotion- related bias is 
not in doubt, the nature of the under ly ing processing biases respons ible requires 
further consid er a tion. We have seen that well- designed studies some times fail to 
demon strate bias, imply ing restric tion of the processes suscept ible to emotional 
biasing. Identifi cation of the task and subject factors which moder ate bias may 
provide clues to under ly ing mech an isms. Next, we consider some poten tial 
moder at ing factors. A general possib il ity (e.g. Williams et al., 1988) is that 
multiple biasing mech an isms are oper at ive, asso ci ated with differ ent clin ical 
condi tions. Hence, bias effects will be moder ated by task and subject factors: bias 
within differ ing subject groups will infl u ence tasks of differ ing inform a tion- 
processing char ac ter ist ics. Later in this section, we compare bias in anxious and 
depressed subjects, review the role of stim u lus mater i als, and consider whether 
bias is a func tion of clin ical disorder, trait emotion or state emotion. We also 
consider some of the meth od o lo gical weak nesses of exper i ments, which may 
hinder compar ison of biasing effects across subjects and tasks. 

 Our primary concern in this chapter is the nature of the infer ences which can 
be made relat ively directly from the data at hand, such as whether or not anxiety 
infl u ences bias in memory. The evid ence reviewed does offer a few direct tests of 
hypo thes ised processing mech an isms, such as MacLeod and Rutherford’s (1992) 
study of the masked Stroop, and some rather weaker clues to mech an isms provided 
by the  post hoc  assess ment of studies. Detailed eval u ation of the theor et ical implic-
a tions of the evid ence is delayed until the next chapter. 

  Methodological prob lems in studies of bias 

 The fi rst meth od o lo gical problem is the confound ing of differ ent aspects of anxiety 
and depres sion: patients are frequently, though not always, higher in both the 
appro pri ate person al ity trait and emotional state. Moreover, depressed patients 
tend to be anxious, and anxious patients depressed. As Ingram et al. (1987b) point 
out, the two condi tions are strongly correl ated empir ic ally, and there is a dearth of 
studies includ ing both anxious and depressed subjects (Greenberg & Beck, 1989). 
Clark and Watson (1991) report a large- scale review of anxiety and depres sion 
meas ures, in which discrim in ant valid it ies were only slightly smaller than conver-
gent valid it ies. For example, in patients, the conver gent valid ity, or mean inter- 
correl a tion, of fi ve meas ures of depres sion (such as the BDI) was 0.73. However, 
the compar able discrim in ant valid ity for paired anxiety and depres sion scales from 
the same instru ment (e.g. Beck anxiety and depres sion scales) was 0.66. Similar 
results were obtained for non- patients, showing that depres sion scales measure 
anxiety almost as well as they measure depres sion. The converse also applies. Clark 
and Watson (1991) point out that the widely used state anxiety scale of the STAI 
(Spielberger et al., 1970) meas ures depressed as well as anxious mood. 

 Second, it is diffi  cult to char ac ter ise and compare the semantic prop er ties of the 
various word sets used. Threat- related, depress ive and emotional char ac ter ist ics 
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of words are often incom pletely differ en ti ated. A third diffi  culty is that in studies 
of clin ical patients in partic u lar, sample sizes are typic ally small, so that the power 
of the design is weak. A sample of, say, 20 patients is simply not adequate to estab-
lish the  absence  of an effect of the clin ical condi tion on some perform ance measure 
unless it is of large magnitude (1 SD or more). For a more likely effect size of 1/2 
SD, say, the prob ab il ity of a Type II error on a  t -test compar ing patient and 
control groups is 0.67 for groups of 20, 0.53 for groups of 30 and 0.40 for groups 
of 40 (see Cohen, 1988). For an effect of this size, groups of 64 subjects would be 
required for the power of the design to reach Cohen’s (1988) sugges ted conven-
tional level of a 0.20 prob ab il ity of a Type II error. Fourth, as the reader will have 
noticed, some task paradigms are more popular than others, so that there is a 
paucity of data on some import ant ques tions, such as whether depres sion affects 
visuo- spatial atten tion. Not surpris ingly, the most popular tasks are those which 
give the most reli able results, such as the Stroop test, so that it is doubly diffi  cult 
to assess the evid ence pertain ing to the more unre li able paradigms, such as simple 
encod ing tasks, because there are relat ively few studies. It is also unclear whether 
atten tional bias to verbal stimuli is repres ent at ive of bias towards threat en ing 
stimuli in real life. Nevertheless, we can draw some general, if tent at ive, conclu-
sions about the infl u ence on bias of factors such as the type of emotional disorder, 
and the specifi city of the stimuli which attract atten tion in anxiety and 
depres sion.  

  Anxiety and depres sion: Similarities and differ ences 

 How, then, do anxiety and depres sion compare as predict ors of affect ive bias? Are 
the two syndromes asso ci ated with differ ent kinds of abnor mal ity of processing? 
Williams et al. (1988) claim that atten tional tasks are only reli ably sens it ive to 
anxiety. As we have seen, studies of fi lter ing tasks provide some support for this 
claim: posit ive results seem to be limited to studies of gener al ised anxiety patients 
or trait anxiety (e.g. MacLeod et al., 1986). However, we found only three 
published studies of depres sion and fi lter ing, and none is ideal for compar ison 
with the anxiety studies. Gotlib et al. (1988) and Hill and Dutton (1989) used 
student samples, so that the high depres sion groups may not have been as depressed 
as clin ical patients. Gotlib et al. used a some what differ ent task to that of MacLeod 
et al. (1986), and they did show bias towards posit ive words in low- depres sion 
students. Depression effects on memory are also incon sist ent in student samples 
(Singer & Salovey, 1988), and so such groups are not suit able for estab lish ing null 
results. MacLeod et al. (1986) tested for sens it iv ity to threat words only, in a relat-
ively small sample ( n =16 patients): a stronger test might have used depres sion- 
and happi ness- related words also (although the distinc tion between depres sion 
and social threat words is not clear- cut). A more convin cing null result would 
require manip u la tions of word content and self- refer ence as well as a large sample. 
On other atten tional tasks, anxiety and depres sion effects are broadly compar able. 
Neither seems to have very reli able effects on encod ing tasks, although some 
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signi fi c ant fi nd ings have been repor ted for depres sion (e.g. Small & Robins, 
1988). Both condi tions appear to affect colour- word inter fer ence on the emotional 
Stroop task, although evid ence on depres sion effects is limited. More specifi c 
anxiety disorders such as panic also seem to affect the Stroop. Induced depressed 
mood does not appear to affect Stroop inter fer ence, but the only compar able 
anxiety study showed that manip u lated anxiety only affects the Stroop in 
inter ac tion with trait anxiety (Richards et al., 1992). 

 It is also claimed that memory is more sens it ive to bias in depress ives than in 
anxiety patients (Williams et al., 1988), but the evid ence may not justify strong 
conclu sions. We have seen that one group of research ers (Mathews, Mogg and 
others) gener ally fail to fi nd enhanced recall of anxiety words in gener al ised 
anxiety patients, but studies of auto bi o graph ical memory (e.g. Burke & Mathews, 
1992), other forms of clin ical anxiety (e.g. Cloitre & Liebowitz, 1991) and of 
anxious students (Ingram et al., 1987b) do show anxiety- congru ence of recall. The 
Cloitre and Liebowitz (1991) study is partic u larly import ant because of its use of 
tasks related to Williams and co- workers’ (1988) analysis of affect ive bias, discussed 
in more detail in the next chapter. It is possible that close atten tion to meth od o lo-
gical factors may resolve the incon sist ency between studies. For example, Mogg 
et al. (1987) asked their subjects to continue think ing about each word in rela tion 
to self or other during the 10 sec inter- stim u lus inter val. It may be that the expli cit 
strategy required here obscured differ ences in spon tan eous strategies which might 
other wise have occurred, and affected subsequent recall. Ingram and co- workers’ 
(1987b) paper demon strat ing anxiety effects in a similar paradigm to that of Mogg 
et al. makes no mention of subjects being asked to rehearse mater ial. There are also 
incon sist en cies in the liter at ure on depres sion and memory: Roth and Rehm 
(1980) failed to fi nd any effect of clin ical depres sion on recall of self- refer ent 
adject ives. Again, fi ne detail of the method may be import ant in controlling the 
incid ence of the effect (see, e.g. McDowall, 1984). Hence, we cannot be confi d ent 
that the incid ence of bias, in the expec ted direc tion, is genu inely more frequent in 
depres sion than in anxiety, although there does seem to be a trend in that direc-
tion. It is possible that there is a stronger anxiety- related bias in impli cit memory 
(Mathews et al., 1989a) than in depres sion. Roediger and McDermott (1992) 
review studies of clin ical depress ives, in which no mood- congru ent impli cit 
memory bias was found in two out of three studies, despite evid ence for bias in 
expli cit memory in the two studies. However, Tobias, Kihlstrom and Schachter 
(1992) have argued that typical impli cit memory tasks such as complet ing a three- 
letter word stem provide such strong cues that they may be insens it ive to mood 
effects. Roediger and McDermott (1992) present evid ence which suggests that 
impli cit memory is insens it ive to prac tic ally every external infl u ence, includ ing 
amnesia. Tobias et al. (1992) used altern at ive tasks to demon strate mood state- 
depend ent and mood- congru ence effects on impli cit memory. Explicit memory 
was insens it ive to the happy and sad mood induc tions used, however. 

 Overall, it is diffi  cult to argue with confi d ence, as Williams et al. (1988) do, 
that anxiety and depres sion effects can be linked to separ ate inform a tion- processing 
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stages asso ci ated with select ive atten tion and elab or at ive memory. The evid ence is 
far from decis ive, because of the lack of direct compar at ive studies, although future 
work may possibly sustain conclu sions of this kind. Two of the more prom ising 
paradigms for estab lish ing differ ences between anxiety and depres sion seem to be 
controlled priming and elab or a tion in memory. We have seen that in addi tion to 
overt anxiety effects on priming of negat ive mater ial at long SOAs (Richards & 
French, in press), anxiety effects on tasks such as homo phone spelling and impli cit 
memory may also be asso ci ated with volun tary priming mech an isms. There is 
little evid ence for this kind of effect in depress ives (e.g. Matthews & Southall, 
1991). Although the data do not seem to show a reli able general distinc tion 
between depress ives and anxious patients in more active, elab or at ive aspects of 
memory, there may be some specifi c differ ences. For example, there is no obvious 
paral lel in the anxiety liter at ure to the tend ency of depress ives to produce more 
negat ive false- posit ives on memory tasks (Matthews & Southall, 1991; Zuroff, 
Colussy, & Wielgus, 1983). Possibly, anxious subjects have more insight into the 
origin of their elab or a tions than depress ives. 

 The evid ence for differ ences in inform a tion- processing should not obscure 
the simil ar it ies between affect ive disorders. None seem to evoke strong or reli-
able effects on simple encod ing tasks, and all seem to be asso ci ated with greater 
inter fer ence from appro pri ate words on the Stroop test. Both depres sion and 
anxiety are asso ci ated with stronger bias for self- refer ent mater ial (e.g. Greenberg 
& Beck, 1989), although evid ence on this point is more extens ive for depres sion. 
Self- refer ence is also implic ated in inter fer ence on the Stroop test (Segal & Vella, 
1990). However, overt self- refer ence is neither neces sary nor suffi  cient for either 
type of bias. As in the stand ard emotional Stroop test, bias has been demon strated 
for tasks where no processing of attrib utes of the self is required, although subjects 
may do so spon tan eously. Conversely, there are instances of memory studies 
which failed to fi nd affect ive bias, despite self- refer ence, for both depres sion 
(Pietromonaco & Markus, 1985; Roth & Rehm, 1980) and anxiety (Mogg et al., 
1987).  

  Specifi city of bias 

 A second empir ical ques tion concerns the specifi city of the stimuli to which 
atten tion is diver ted. For example, in spider phobics, it appears to be specifi c ally 
spider stimuli which draw select ive atten tion (Watts et al., 1986a). This degree of 
specifi city seems to apply most strongly to condi tions linked to specifi c events 
and stimuli such as phobias and PTSD. Studies of gener al ised anxiety disorder 
using both social and phys ical threat words have not reli ably estab lished that the 
bias of indi vidual anxious patients refl ects their partic u lar concerns (e.g. MacLeod 
et al., 1986), although some studies are supp port ive of the hypo thesis (e.g. 
Mathews & Klug, 1993; Mogg et al., 1992). There is even some evid ence that 
gener al ised anxious patients may be sens it ive to all emotional words (Martin 
et al., 1991), although other studies have failed to show a bias towards posit ive 
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emotional words in such patients (e.g. Mathews et al., 1990). On the other hand, 
there is evid ence that anxious subjects are more sens it ive to threat en ing stimuli, 
whereas depressed subjects are sens it ive to stimuli with depres sion content (e.g. 
Gotlib & Cane, 1987). Depressives, too, may encode both posit ive and negat ive 
emotional words more effi  ciently than neutral words (Matthews & Southall, 
1991), although the effect does not gener al ise to memory and eval u ation tasks, 
and depress ives’ select ive atten tion to posit ive mater ial has hardly been invest ig-
ated. There may be more than one biasing mech an ism in oper a tion. Tasks on 
which perform ance is unequi voc ally post- atten tional, such as expli cit memory, 
tend to show straight for ward mood- congru ence effects. However, simple 
select ive atten tion tasks some times show biases asso ci ated with (1) emotional 
stimuli in general and (2) the specifi c concerns of the indi vidual.  

  Trait, state or clin ical disorder? 

 We may also ask whether it is the clin ical condi tion of anxiety or depres sion, 
asso ci ated “normal” person al ity traits such as neur oticism, or the imme di ate 
unpleas ant emotional state, which is respons ible for affect ive bias in processing. 
Clinical patient groups may differ from normal controls not only in trait and state 
char ac ter ist ics, but in cognit ive qual it ies, such as know ledge struc tures, poorly 
meas ured by ques tion naires. For depres sion, the evid ence we have reviewed is 
rather unhelp ful, since few studies have attemp ted to distin guish between the 
differ ent aspects of the condi tion. In the memory liter at ure, it is clear that all 
three aspects of depres sion may on occa sion be suffi  cient to gener ate mood- 
congru ence effects, although trait studies using students alloc ated to depressed or 
non- depressed groups on the basis of BDI scores give weak results (see Singer & 
Salovey, 1988). Williams and Nulty (1986) found that prior depres sion was a 
stronger predictor of Stroop inter fer ence than current depres sion, imply ing that 
the trait (or some persist ent vulner ab il ity to depres sion) is more import ant than 
the state. Teasdale (1988) reviews evid ence suggest ing that people char ac ter ised 
by depres sion- prone ness are partic u larly vulner able to negat ive cognit ive 
processes when in depressed mood, although Williams et al. (1988) review evid-
ence suggest ing that the mood state is the primary infl u ence on self- refer en tial 
memory. The anxiety liter at ure provides more overt compar is ons between trait, 
state and clin ical condi tion: the strongest effects are obtained by contrast ing 
anxiety patients with controls. For example, Mathews and MacLeod (1986) 
showed bias in dichotic listen ing in anxiety patients, even though they did not 
differ from controls in state anxiety, and neither state nor trait anxiety predicted 
bias. Similarly, Martin et al. (1991) showed that clin ical anxiety rather than trait 
anxiety was respons ible for Stroop test effects, although other studies suggest that 
indi vidual differ ences in trait anxiety in normal subjects may be suffi  cient to 
gener ate bias, possibly in inter ac tion with state anxiety (Broadbent & Broadbent, 
1988; MacLeod & Mathews, 1988). There is little evid ence that state anxiety  per 
se  is suffi  cient to induce atten tional bias (e.g. Broadbent & Broadbent, 1988; 
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Martin et al., 1991). Stress manip u la tions may induce bias, but, appar ently, in the 
absence of signi fi c ant changes in state anxiety (Mogg et al., 1990). Hence, 
inform a tion processing in clin ical anxiety, and possibly in clin ical depres sion too, 
cannot be explained solely in terms of the trait and state char ac ter ist ics of the 
subject. As we shall see, there may be relat ively stable abnor mal it ies of processing 
pecu liar to clin ical patients.   

  Conclusions 

  Emotional bias is a robust phenomenon 

 The evid ence reviewed shows that there is abund ant evid ence for emotion- related 
bias in atten tion. Emotional bias is partic u larly evident in clin ical anxiety, depres-
sion and other affect ive disorders, but is also some times found in normal groups 
of high trait and/or state emotion. The emotional Stroop test appears to be 
partic u larly sens it ive to the concerns central to the patient’s disorder. Anxious, 
depressed, phobic and PTSD patients are all slower at colour- naming words 
related to their condi tion. Anxious patients are slow in naming the ink- colour of 
threat- related words, and so forth. In anxiety patients, there is also convin cing 
evid ence for select ive bias in other tasks. On visual atten tion tasks, in which 
words are presen ted at differ ent loca tions on a visual display, anxious subjects are 
prone to attend to loca tions asso ci ated with threat en ing stimuli. In studies in 
which subjects are presen ted with ambigu ous words, with two possible mean ings, 
anxious subjects are more likely to react to the threat en ing inter pret a tion of the 
word. The threat- related meaning of an ambigu ous word is also more likely to 
prime subsequent verbal processing in anxious subjects. In contrast, simple 
encod ing tasks, in which no overt selec tion of stimuli is required, tend to be 
rather insens it ive to emotion- related bias, although there are a few reports of 
signi fi c ant effects. Hence, emotion is not simply asso ci ated with enhanced 
processing of all emotion- related stimuli; effects are most robust when the task 
requires selec tion of one input and rejec tion of others. Bias is not restric ted to 
select ive atten tion tasks, but is also found with tasks requir ing complex judge-
ments and eval u ations, and with certain memory tasks. Selective atten tion may 
play some part in these effects, but there are prob ably other mech an isms also 
involved.  

  Factors which control the incid ence of atten tional bias 

 At one level, the results reviewed provide impress ive testi mony to the import ance 
of atten tional bias as a symptom of affect ive disorder, but two kinds of issue 
require further atten tion: (1) the role of moder at ing vari ables and (2) the nature 
of under ly ing inform a tion- processing mech an isms. By  moder at ing vari ables  we 
mean factors which infl u ence whether or not a bias effect is found in a given 
study. Bias is a common but far from univer sal fi nding, so we must consider 
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which prop er ties of subjects, tasks and exper i mental designs determ ine whether 
or not bias is found. One class of moder at ing vari ables is made up of various 
meth od o lo gical factors. We have seen that in the case of memory studies, bias 
effects are more likely when subjects exper i ence intense moods and the stim u lus 
mater ial has some personal relev ance. Bias effects may be obscured by insuf fi  cient 
sample sizes, and subop timal meas ures of emotion and sets of emotional stimuli. 
In addi tion, the fi ne detail of exper i mental proced ure may be import ant, such as 
whether or not subjects rehearse exper i mental mater ial, or whether the sequen-
cing of stim u lus words gener ates priming across exper i mental trials. 

 Another class of moder at ing vari able is the nature of the subject’s emotional 
condi tion. Bias in clin ical patients may be differ ent from biases asso ci ated with 
emotion- related traits and states in non- clin ical samples. In general, patients 
show stronger biases than normal subjects high in trait or state anxiety. Bias is not 
neces sar ily an outcome of high state or trait emotion. Likewise, differ ent clin ical 
syndromes—gener al ised anxiety, depres sion, obses sional- compuls ive neur osis 
and so forth—may be asso ci ated with qual it at ively differ ent biases. If so, we 
might expect the types of task on which bias is evident to vary with the type of 
patient. For example, Williams et al. (1988) have proposed that in gener al ised 
anxiety bias is strongest on select ive atten tion tasks, but depress ives show bias 
predom in antly on tasks requir ing expli cit recall from memory and elab or a tion of 
stim u lus mater ial. The evid ence reviewed suggests that although there are some 
suggest ive trends in the liter at ure, it is hard to assert such distinc tions with much 
confi d ence. Part of the problem is that some combin a tions of tasks and clin ical 
condi tions have been insuf fi  ciently invest ig ated. For example, it is true that bias 
in visual atten tion to spatial loca tion is largely restric ted to anxious subjects. 
However, there are very few compar able studies of other emotional disorders 
with which such data may be compared. At the same time, the pervas ive ness of 
bias on the emotional Stroop implies that at least one type of bias is common to 
a variety of affect ive disorders. Further research is required to determ ine whether 
or not this rather general emotion- related bias is the only effect of interest, or 
whether there are addi tional bias effects related to specifi c clin ical disorders and 
task types.  

  Explaining atten tional bias 

 The second general issue to be addressed is the nature of the inform a tion- 
processing mech an isms infl u enced by emotion. We saw in Chapters 2 and 3 that 
a variety of qual it at ively differ ent mech an isms may contrib ute to atten tional 
selec tion. Simple demon stra tions of bias on tasks such as the Stroop are import ant 
in estab lish ing empir ical phenom ena. However, they provide only weak indic a-
tions of the under ly ing atten tional mech an isms because, in prin ciple, selec tion 
bias may depend on several inde pend ent processes. Specifi cally, both (1) controlled 
and auto matic processing and (2) pre- and post- attent ive processing may 
contrib ute to inter fer ence on the emotional Stroop, and we cannot distin guish 
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the roles of these qual it at ively differ ent types of processing without further 
invest ig a tion. A few studies have expli citly manip u lated relev ant task vari ables. 
For example, Richards and French (in press) showed that anxiety- related priming 
effects increased with the time- lag between prime and target word, imply ing the 
mech an ism was asso ci ated with volun tary rather than auto matic processing. 
Conversely, MacLeod and Rutherford (1992) showed emotional Stroop effects in 
anxious subjects using stimuli masked to prevent conscious recog ni tion, which 
are suggest ive of an auto matic bias oper at ing at a pre- attent ive stage of processing. 
We can also obtain clues to the mech an ism from the nature of the task and subject 
moder ator vari ables, of the kind just discussed. Clinical anxiety effects do not 
seem to be directly medi ated by emotional state, which implies that atten tional 
bias in anxiety is gener ated by some relat ively stable char ac ter istic of the processing 
system. Resolution of theor et ical issues is essen tial for determ in ing causes of 
atten tional bias in patients, its aeti olo gical signi fi c ance (if any), and its relev ance 
to therapy. However, we cannot move directly from the data reviewed to a 
satis fact ory theory. In the next chapter, we review the theor et ical implic a tions 
of selec ted studies of atten tional bias in more detail, and attempt to draw some 
general conclu sions.       



                 5 
 AFFECTIVE BIAS IN ATTENTION 

 Theoretical issues   

     Theoretical accounts of affect ive bias typic ally make two kinds of propos i tion. 
The fi rst concerns categor ies of tasks or subjects which show or do not show 
affect- congru ent bias. It might be argued that bias is stronger in select ive atten-
tion than in percep tion, or that clin ical patients show stronger bias than anxious 
normals. Observations of this kind have fairly direct implic a tions for theory. For 
example, Williams and co- workers’ (1988) iden ti fi c a tion of anxiety with bias in 
pre- attent ive processing and depres sion with bias in post- attent ive elab or a tion is 
in part a direct extra pol a tion from their reading of the relev ant data. A scien tifi c-
ally valu able theory like that of Williams et al. does more than just redescribe the 
data though. The second kind of theor et ical propos i tion goes beyond the data to 
some degree in intro du cing concepts such as pre- attent ive processing, which are 
not directly observ able, and make sense only within a wider concep tual frame-
work for under stand ing atten tional phenom ena. In prin ciple, answer ing ques-
tions such as whether anxiety affects bias in memory is relat ively straight for ward, 
and issues of this kind were dealt with in the previ ous chapter. Deciding whether 
anxiety effects are pre- attent ive is more diffi  cult, because the criteria for estab-
lish ing a pre- attent ive effect are them selves uncer tain and subject to debate. In 
this chapter, we tackle these more prob lem atic theor et ical issues. This is partly a 
matter of match ing predic tions from theory against data, and partly a matter of 
assess ing the valid ity of the impli cit or expli cit criteria used by theor ists for 
decid ing whether effects are pre- attent ive, uncon scious, auto matic and so on. 

 We consider two major theor et ical approaches which are partic u larly apt for 
explain ing atten tional phenom ena. The fi rst is network theory, exem pli fi ed by 
Bower’s (1981) network model, in which bias is attrib uted to the states of activ a-
tion of nodes in the network. The second is inform a tion- processing theory, 
exem pli fi ed by Williams and co- workers’ (1988) model, in which stim u lus input 
under goes a series of stages of processing, with differ ent types of bias located at 
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pre- attent ive and post- attent ive processing stages. This theory defi nes pre- 
attent ive processing as the stage follow ing stim u lus input at which stim u lus 
elements are processed auto mat ic ally and in paral lel, prior to stra tegic elab or a tion 
of stimuli activ ated and entered into conscious ness by pre- attent ive processing. 
Williams et al. appear to concep tu al ise pre- attent ive processing as auto matic, and 
post- attent ive processing as controlled, but, as discussed in Chapter 2, these two 
processing char ac ter ist ics are not neces sar ily identical, and we shall consider them 
separ ately.  

  Network models of affect ive bias: Bower (1981; 1987) 

 The essence of Bower’s (1981) original network model was that emotions may be 
repres en ted by discrete network nodes or units just as propos i tions and events 
may be in conven tional cognit ive psycho logy (e.g. Anderson & Bower, 1973). 
Emotion nodes may be activ ated either by appro pri ate external inputs, or through 
activ a tion of network nodes asso ci at ively linked with the emotion, such as the 
nodes repres ent ing the memory of an unhappy event. Once activ ated, emotion 
nodes infl u ence the course of future inform a tion- processing through the 
spread ing of activ a tion to asso ci ated nodes. The general predic tion is that 
emotional states  prime  processing congru ent with the emotion. Nodes asso ci ated 
with the emotion node become weakly activ ated, though prob ably not to the 
extent of alter ing conscious aware ness, so that they are more readily activ ated by 
stim u lus input, or by inputs from other nodes in the course of processing. Bower 
(1981) describes three distinct effects of this kind. The fi rst is mood state- 
depend ent retrieval (MSD), as previ ously described. At encod ing, nodes for the 
mater ial to be remembered become asso ci ated with nodes for contex tual features, 
includ ing the person’s emotional state. When retrieval takes place in the same 
emotional state, the emotion node partly activ ates, or primes, the nodes for the 
mater ial remembered, render ing it more or less access ible. The second is mood- 
congru ent retrieval (MC). There are stable asso ci at ive links between emotion 
nodes and nodes for affect ively valenced concepts or events. Hence a depressed 
mood tends to activ ate nodes for unpleas ant concepts and sad events in the 
person’s life, again increas ing the ease with which they can be recalled. Third, a 
similar priming mech an ism is predicted to cause mood- congru ence in various 
addi tional cognit ive processes, such as gener at ing free asso ci ates, inter pret ing 
pictures and people, and percep tion and select ive atten tion. 

 One of the great strengths of the Bower (1981) paper was that it set out a range 
of falsifi  able predic tions, which subsequent research has duly tested. Bower (1987) 
expresses consid er able pess im ism about the success of such tests, and states, with 
unusual candour, that the theory is “badly in need of repairs—or in need of a 
replace ment theory” (p. 454). In some respects, the evid ence reviewed suggests 
that this is an excess ively pess im istic view. Ucros’ (1989) meta- analyses suggest 
that many of the fail ures to replic ate MC and MSD may be attrib uted to meth-
od o lo gical factors. Likewise, we have seen that the Stroop test shows reli able 
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atten tional bias across a range of emotional disorders, although, as Bower (1987) 
states, induced moods do not give reli able effects. Anxiety effects on other atten-
tional tasks are broadly consist ent with the model. The most serious problem is 
the general failure to fi nd mood- congru ence in simple percep tual and encod ing 
tasks, in both mood- induc tion studies, and in anxious and depressed patients. 
Tasks of this kind are relat ively easily modelled in terms of network activ a tion 
processes (e.g. McClelland & Rumelhart, 1981), and it is hard to explain the 
absence of effects, partic u larly when more complex eval u ation tasks do show 
mood- congru ence. Similarly, the strength of effects on memory seems to increase 
with the need for active processing of the mater ial, when a simple priming model 
would predict the oppos ite. Another general diffi  culty, at least for studies of 
anxiety, is the failure of state anxiety differ ences to explain the cognit ive 
differ ences between patients and controls. There appears to be more to anxiety 
disorders than just over- activ a tion of an anxiety node. 

 A number of other, more specifi c criti cisms may be made. Forgas and Bower 
(1987) describe evid ence that posit ive moods have more robust effects on judge-
ment than negat ive moods, that semantic simil ar ity between the mood source and 
the judge mental target does not neces sar ily contrib ute to bias, and that percep tions 
of the self are more strongly affected than percep tions of others. Asymmetry 
between posit ive and negat ive moods is also found in memory studies (Singer & 
Salovey, 1988). In the context of memory research, Williams et al. (1988) point 
out that the network model ignores import ant retrieval processes. The response of 
network theor ists to prob lems of this kind has been to elab or ate the Bower (1981) 
model to accom mod ate higher- level cognit ive and social infl u ences on affect. For 
example, asso ci at ive links between an emotion and a stim u lus may form only if the 
person caus ally relates their emotional reac tion to the occur rence of the stim u lus 
(Bower, 1987). Bower and Cohen’s (1982) black board model postu lates a working 
memory or “black board” which integ rates emotional inform a tion from a variety 
of sources. It allows the strength of emotion to be modi fi ed by inter pret a tional 
rules so that the person’s emotional response is (at least approx im ately) socially 
appro pri ate. These rules may be applied either auto mat ic ally or through delib er ate 
reas on ing. In prin ciple, such a model can account for some of the diffi  culties 
noted. For example, mood asym metry may be caused by the applic a tion of rules 
concerned with regu lat ing and controlling negat ive moods. As Singer and Salovey 
(1988) state, people are gener ally motiv ated to “repair” unpleas ant moods through 
a variety of cognit ive strategies. We could also argue that clin ical patients are char-
ac ter ised by malad apt ive inter pret a tional rules as well as abnor mal affect, partic u-
larly with regard to self- percep tions, so that state mood meas ures are not a reli able 
guide to the emotion- related cogni tions of patients. The general disad vant age of 
the black board model is that it is diffi  cult to falsify, since a new “emotional inter-
pret a tion rule” can always be invoked to account for awkward data. It then 
becomes more a general frame work than a test able theory (Williams et al., 1988). 

 More recently, Bower (1992) has proposed that emotions may activ ate not just 
isol ated semantic concepts but rule- based action plans which have proved useful 
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in similar previ ous situ ations. We shall argue in Chapter 12 that the action plan 
concept is better suited to explain ing the exper i mental data on atten tional bias 
than the original asso ci at ive network model. However, Bower’s (1992) formu la-
tion of the concept is too general to lend itself to predic tion of atten tional bias. In 
partic u lar, he does not specify the extent to which action plans are auto matic or 
controlled. As discussed in Chapter 2, rule- based processing systems may meet 
the oper a tional criteria for either type of processing (Ackerman, 1988), and 
theor et ical discrim in a tion of the two modes of control is essen tial for explain ing 
atten tional phenom ena (Norman & Shallice, 1985). 

  A network model for clin ical depres sion: Ingram (1984) 

 Ingram (1984) has elab or ated network theory specifi c ally to explain inform a tion 
processing in clin ical depres sion. Like Bower (1981), Ingram sees depres sion as 
asso ci ated with activ a tion of a depres sion node, caused, in general, by appraisal of 
life events asso ci ated with loss. Ingram extends the theory by consid er ing also the 
 main ten ance  of depres sion. He suggests that the depres sion node becomes asso ci at-
ively linked in a  loss- asso ci ated network  with nodes repres ent ing recent events and 
cogni tions related to prior epis odes of depres sion. Activation may gener ate a 
“cognit ive loop” (Clark & Isen, 1982), whereby activ a tion spreads through the 
network and feeds back into the depres sion node, main tain ing its activ a tion. In 
non- depress ives, the activ a tion level of the network decays over time, so that the 
person only exper i ences a mood, of short dura tion. In clin ical depress ives, there 
are various exacer bat ing factors which tend to prevent decay of network activ a-
tion. For example, if the loss- asso ci ated network is partic u larly large and inter-
con nec ted, neutral events may be appraised as depress ing (see Teasdale, 1988, for 
related points). Recycling of activ a tion through the network is described as auto-
matic, with the proviso that it gener ates conscious cogni tions which demand 
atten tion and engage atten tional capa city. Ingram also emphas ises the import ance 
of voli tional control in inter rupt ing or modi fy ing the recyc ling cogni tions. The 
Ingram (1984) model accounts straight for wardly for the effects of depres sion on 
memory, since recyc ling serves to elab or ate the repres ent a tion of the mater ial in 
memory. It also explains the import ance of self- refer ence and active processing 
of the mater ial, since both will tend to strengthen asso ci ations with the loss- 
asso ci ated network. Qualitative differ ences between indi vidu als in the complex ity 
of the loss- asso ci ated network explain why mood states are not neces sar ily 
equi val ent to traits or clin ical disorders. Qualitative aspects of network func tion 
may also account for asym met ries between posit ive and negat ive mood 
effects. Isen (e.g. 1990) suggests that inform a tion asso ci ated with posit ive affect is 
repres en ted as a more extens ive network, leading to stronger effects of posit ive 
moods, and perform ance enhance ment on tasks related to network complex ity, 
such as creativ ity test perform ance. 

 Application of the model to atten tional studies is more diffi  cult, though it can 
reas on ably explain greater distrac tion by stimuli likely to be activ ated by the 
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network, as in the Stroop test. It remains unclear why depress ives do not reli ably 
show stronger facil it a tion of processing unpleas ant stimuli in simple percep tual 
tasks. There is also a theor et ical diffi  culty in describ ing “auto matic” recyc ling as 
partly access ible to conscious ness, and atten tion- demand ing. On the face of it, 
the process described by Ingram might better be seen as partially auto mat ised, at 
an inter me di ate stage of a continuum of auto mati city. It would appear fairly 
simple to extend the model to anxiety, with worry ing serving to recycle activ a-
tion through a network asso ci ated with threats in general or one partic u lar threat.  

  Current status of network models 

 In conclu sion, Bower’s (1981) network theory is of limited use in predict ing 
which types of inform a tion- processing task are most sens it ive to affect ive bias. It 
also fails to explain why trait and state emotion may have distinct effects on 
processing. We have seen that a more soph ist ic ated network model such as 
Ingram’s (1984) may be able to serve these purposes. The two main stum bling 
blocks appear to be distin guish ing the roles of auto matic spread ing activ a tion and 
controlled or strategy- driven processing, and explain ing the weak ness of affect ive 
bias effects on low- level encod ing. Moreover, patients and controls may differ in 
network prop er ties other than chronic activ a tion of emotion. Ingram (1984) 
rightly draws atten tion to the like li hood of differ ences in the strength and extent 
of excit at ory links between emotion and other nodes. As Matthews and Harley 
(1993) have shown, there are a variety of specifi c network para met ers which may 
account for indi vidual and group differ ences in inform a tion processing, includ ing 
para met ers govern ing rates of decay of activ a tion, level of random noise in the 
network, and strengths of connec tions between differ ent sets of units. The effects 
of differ ent para met ers can only be distin guished by integ rat ing simu la tion and 
exper i mental studies, which has yet to be done for affect ive bias.   

  Information- processing models of bias: Williams et al. (1988) 

 The most fully developed altern at ive to network theory is the model of Williams 
et al. (1988). They distin guish differ ing biases asso ci ated with trait and state 
depres sion and anxiety, and locate them at differ ent stages within an inform a-
tion- processing model of atten tion and memory. A schem atic repres ent a tion of 
the model is shown in Fig. 5.1. Anxiety effects are pre- attent ive: state anxiety 
increases the threat value assigned to the stim u lus, whereas trait (and clin ical) 
anxiety bias subsequent resource alloc a tion. Anxious subjects tend to divert 
resources to stimuli eval u ated as threat en ing, whereas non- anxious subjects pref-
er en tially alloc ate resources to non- threat en ing stimuli. Depression infl u ences 
processing only after stim u lus iden ti fi c a tion, when atten ded stimuli are elab or at-
ively processed; that is, further processing of the rela tion ships between stimuli, 
and between stimuli and context. State depres sion biases negat ive eval u ations of 
stimuli, whereas trait/clin ical depres sion facil it ates elab or a tion of negat ive 
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mater ial, again through a resource alloc a tion process. Because this model is the 
one which distin guishes most expli citly between differ ent atten tional processes, 
it deserves special consid er a tion. We also discuss briefl y a some what similar 
altern at ive model of this kind, Eysenck’s (1992) hyper vi gil ance theory. 

 There are three broad types of predic tion from the model to be considered. 
Two of these are relat ively straight for ward empir ical predic tions, which were 
examined in detail in the previ ous chapter. The third predic tion concerns the 
atten tional mech an isms sens it ive to trait and state emotion, and requires more 
detailed discus sion. First, Williams et al. predict that anxiety and depres sion will 
affect qual it at ively differ ent tasks. Anxiety should infl u ence percep tion and atten-
tion, whereas depres sion effects should be restric ted to tasks requir ing elab or a-
tion, partic u larly memory tasks. We have seen previ ously that anxiety and 
depres sion effects are less distinct than the Williams et al. model predicts. Second, 
trait and state effects should be distinct, though inter act ing under many circum-
stances. Ideally, it should be possible to demon strate double disso ci ations between 
trait and state effects on suit able tasks. For example, state but not trait anxiety 
should affect ratings of the threat value of stimuli, whereas trait but not state 
anxiety should predict alloc a tion of resources to a stim u lus of a subject ive threat 
value controlled across indi vidu als. In general, evid ence on this aspect of anxiety 
effects is lacking. We have seen that the predic tion of inter ac tion between trait 

   FIGURE 5.1     A processing stage model of anxiety and depres sion effects on atten tion 
(Williams et al., 1988).     
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and state anxiety receives some support, but the evid ence is not fully convin cing. 
For example, in Broadbent and Broadbent’s (1988) regres sion analyses, the inter-
ac tion term was non- signi fi c ant when the curvi lin ear effects of trait anxiety were 
controlled. MacLeod and Mathews (1988) and Richards et al. (1992, exper i ment 
2) showed biasing effects of trait anxiety were stronger in conjunc tion with an 
anti cip ated threat en ing event (an exam) and/or an exper i ment ally manip u lated 
event (unpleas ant photos). It is unclear whether the key factor was the priming of 
threat en ing inform a tion asso ci ated with the events, or state anxiety  per se . As 
stated previ ously, there is insuf fi  cient evid ence on differ ences between state and 
trait depres sion effects. 

 The third predic tion is that anxiety should affect pre- attent ive and uncon-
scious selec tion of threat en ing mater ial, but not post- attent ive, volun tary selec-
tion. This predic tion is less than straight for ward to test because of the slip pery 
nature of the concepts of pre- attent ive processing and conscious ness. Next, we 
consider these aspects of the model in more detail because of their theor et ical 
signi fi c ance. The evid ence comes from studies of anxiety, but the general argu-
ment may also apply to other affect ive disorders, for which evid ence is currently 
lacking. The original view of Williams et al. (1988) seems to have been that auto-
matic, pre- attent ive processes were gener ally prone to bias. However, the model 
must account not only for posit ive fi nd ings of bias, but also fail ures to fi nd bias on 
meas ures of simple encod ing, such as percep tual thresholds and speed of word 
reading. Furthermore, bias effects have been detec ted primar ily through meas-
ures sens it ive to atten tional resource alloc a tion, which is also infl u enced by 
volun tary control and post- attent ive processes. Hence, the claims that effects are 
(1) auto matic rather than stra tegic or controlled, and (2) pre- attent ive, in oper-
at ing after entry of stimuli to later, capa city- limited processing, require partic u-
larly careful scru tiny. 

  Bias in anxiety: Automatic or controlled? 

 We consider the claims that atten tional bias is auto matic and pre- attent ive separ-
ately, because the two char ac ter ist ics are logic ally and perhaps actu ally distinct 
(Logan, 1992). As discussed in Chapter 2, there are several criteria for auto mati-
city, which are some times disso ci ated. We may ask whether the bias is  access ible to 
conscious ness , whether it is under  volun tary control , and whether it affects  atten tional 
resource alloc a tion . A strong defi n i tion of auto mati city would require that bias was 
uncon scious, invol un tary and inde pend ent of the supply of resources to encod ing. 
We are primar ily concerned with those auto matic processes which initially bias 
selec tion, rather than subsequent stages of processing which may follow any auto-
matic selec tion of inform a tion. 

 With the great major ity of studies, it is impossible to assess the role of conscious-
ness, because all stimuli are easily perceived. The three excep tions are the dichotic 
listen ing study of Mathews and MacLeod (1986) and the two studies of normal 
studies using the masked Stroop test (MacLeod & Hagen, 1992; MacLeod & 
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Rutherford, 1992). All three studies made a reas on ably thor ough attempt to 
check for conscious aware ness, with negat ive results. A fourth study (Kemp-
Wheeler & Hill, 1992) failed to fi nd any effect of neur oticism on processing 
masked stimuli. On the face of it, the appar ent demon stra tion of bias gener ated 
by sublim inal stimuli is a remark able fi nding. However, there are a number of 
pitfalls lying in wait for research ers in this area, and, to assess the valid ity of the 
claims made for the studies, we must consider in detail the rather convo luted 
meth od o lo gical issues arising from studies of uncon scious processing. 

 The dichotic listen ing study of Mathews and MacLeod (1986) showed signi-
fi c ant bias effects on probe RT and shad ow ing errors. Conscious aware ness of 
stimuli presen ted to the unat ten ded ear was assessed by recog ni tion memory for 
the unat ten ded stimuli, and by a check on moment ary aware ness when the tape 
of stimuli was unex pec tedly stopped, in a further group of subjects. Recognition 
memory provides only a weak test of aware ness: failure of retro spect ive meas ures 
to indic ate aware ness may result from a lack of epis odic memory for instances of 
moment ary aware ness (Holender, 1986). There are also diffi  culties with the 
moment ary aware ness check, partic u larly as it was conduc ted at a fi xed point in 
the sequence of stimuli, about half way through. Awareness of the unat ten ded 
channel in shad ow ing studies tends to vary over time as atten tional demands vary 
(e.g. Underwood & Moray, 1971). It may also take time for subjects to fi x their 
atten tion exclus ively on the atten ded ear: Treisman, Squire and Green (1974) 
showed inter fer ence from the unat ten ded channel early in the run, but not later 
on. Hence, lack of aware ness at a fi xed point during the story used by Mathews 
and MacLeod is no guar an tee of lack of aware ness through out the run. Holender 
(1986), in review ing the evid ence on “uncon scious” processing of the unat ten ded 
message in dichotic listen ing, concludes (1) that semantic activ a tion is almost 
always accom pan ied by diver sion of conscious atten tion from the atten ded 
channel, and (2) that dichotic listen ing tasks are funda ment ally ill- suited for 
demon strat ing uncon scious semantic aware ness. Hence, although the Mathews 
and MacLeod (1985) study provides an inter est ing demon stra tion of anxiety bias, 
it does not conclus ively demon strate that bias was uncon scious. The study of 
Trandel and McNally (1987), which attemp ted a more strin gent demon stra tion of 
uncon scious processing, failed to show affect ive bias, though it might be that bias 
is asso ci ated with gener al ised anxiety but not PTSD.  

  Evidence from masked Stroop studies 

 The masked Stroop studies of MacLeod and Hagen (1992) and MacLeod and 
Rutherford (1992), in which Stroop stimuli are presen ted sublim in ally, are 
super fi  cially more prom ising than dichotic listen ing. A forced- choice lexical 
decision task was used to assess conscious aware ness, with subjects appar ently 
unable to distin guish words from nonwords. Holender (1986) concluded that 
masking studies are in prin ciple capable of demon strat ing semantic activ a tion 
without aware ness, because there is no divi sion of atten tion across atten ded and 
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unat ten ded stimuli. However, he also cautioned that few, if any, studies had taken 
the neces sary meth od o lo gical precau tions. MacLeod and Rutherford (1992) 
claim that they followed Holender’s (1986) guidelines for demon strat ing uncon-
scious semantic processing. In fact, this is a some what optim istic gloss on the 
proced ure actu ally followed in the two studies. Specifi cally, Holender (1986) 
states that detec tion or iden ti fi c a tion thresholds of masked stimuli should be 
determ ined by modern psycho phys ical methods. This in turn requires determ in-
a tion of thresholds for each indi vidual subject. This was not done in either Stroop 
study, with all subjects given the same, 20 msec expos ure time, although broadly 
compar able studies (e.g. Marcel, 1983) suggest consid er able indi vidual differ ences 
in threshold. The two studies also appear to have omitted two addi tional tests. 
First, it is import ant to check that prob ab il it ies of the two possible responses on 
the lexical decision task should be roughly equal for each subject, since strong 
response bias may arti fac tu ally lower discrim in a tion perform ance (Merikle, 
1982). Second, to test for indi vidual differ ences, perform ance on aware ness trials 
should be correl ated with perform ance on test trials: a posit ive correl a tion indic-
ates that there may be some indi vidu als for whom stimuli are above threshold 
(Kemp-Wheeler & Hill, 1992). A posit ive feature of the studies was that “aware-
ness” trials were inter spersed with Stroop trials, provid ing some control for 
vari ation with time on task. However, there were only 12 trials at each time 
point, too few for stat ist ic ally reli able determ in a tion of sens it iv ity (Kemp-
Wheeler & Hill, 1988). 

 Another diffi  culty is the use of a lexical decision task to assess threshold for 
aware ness. It appears that use of differ ent detec tion judge ment tasks gives rise to 
differ ent thresholds (Dagenbach, Carr, & Wilhelmson, 1989), whose rank 
order ing is not obvious. For example, Marcel (1983) found that in subjects 
adopt ing a passive, “intu it ive”, approach to the task, threshold for judging 
semantic simil ar ity of a masked word to a second, supra lim inal word was lower 
than the threshold for judging whether or not any stim u lus had been presen ted at 
all. Subjects may also have conscious aware ness of the emotional valence without 
aware ness of other inform a tion about the word (Bargh et al., 1992). Hence, as 
Cheesman and Merikle (1986) indic ate, lexical decision is an imper fect task for 
assess ing subjects’ aware ness of semantic and emotional prop er ties of words. In 
the masked Stroop studies, all subjects may have had some aware ness of threat in 
the absence of conscious word recog ni tion, but only anxious subjects were slowed 
by this aware ness. A better proced ure might have been forced- choice discrim in-
a tion between the word presen ted, and a suit ably matched distractor word of 
oppos ite threat valence. The two studies showed only that mean levels of perform-
ance on lexical decision were at chance: no tests are repor ted for the differ ent 
subject groups, for indi vidual subjects, or for changes in perform ance over time. 
There is some reason to expect temporal changes, when stimuli are repeatedly 
presen ted supra- threshold, as they were in both studies. Johnston and Dark (1985) 
describe an “iden tity- priming arti fact”, whereby near- threshold stimuli become 
progress ively easier to discrim in ate with repeated present a tion. 
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 Another problem is the small magnitude of bias effects on the masked Stroop. 
In MacLeod and Rutherford’s (1992) key high- stress condi tion, anxious subjects 
were 7 msec faster on threat words than on non- threat words, whereas non- 
anxious subjects were 6 msec slower. This effect size may be compared with 
stand ard devi ations of colour- naming laten cies of around 100 msec. (The crit ical 
inter ac tion showing that anxiety- related bias varied with pres ence or absence of 
masking was in fact only margin ally signi fi c ant, at 0.05 <  P  < 0.06.) That is, we 
do not require a general slowing of response to threat words in anxious subjects 
to account for the fi nd ings: a few slow responses would be suffi  cient to explain 
the effect. MacLeod and Hagen (1992) fail to report effect sizes at all, present ing 
only correl a tional data for an uncor rec ted differ ence score measure, which, as 
previ ously discussed, may be sens it ive to stat ist ical arti fact. 

 Of course, the studies do not show the absence of an uncon scious bias. 
Cheesman and Merikle (1984) draw a useful distinc tion between the subject ive 
threshold, at which the subject believes discrim in a tion is impossible, and the 
object ive threshold, at which forced- choice discrim in a tion falls to chance levels. 
Their data showed Stroop inter fer ence below subject ive, but not below object ive 
threshold, so an uncon scious bias seems conceiv able, and a rigor ous demon stra-
tion of anxiety effects at either threshold would be of interest. However, studies 
of priming of lexical decision conduc ted by Dagenbach et al. (1989) suggest that 
the implic a tions for inform a tion- processing models of near- threshold processing 
are limited. They showed that even at threshold, the type of judge ment required 
for the threshold task biased the direc tion of subsequent priming. Even without 
conscious aware ness, there was a carry over of strategy from the judge ment task to 
the lexical decision task. Hence, it cannot be argued that “uncon scious” processing 
bias is indic at ive of a strongly auto matic process discon nec ted from inten tional 
strategies. Even an unequi vocal demon stra tion of bias without aware ness would 
not in itself provide very much inform a tion about its basis in inform a tion 
processing. 

 Hence, the masked Stroop studies do not compel us to accept the hypo thesis 
of pre- attent ive bias: there are two altern at ive explan a tions. The fi rst is simply 
that results were gener ated by occa sional aware ness of the stimuli, or of their 
threat value. Awareness might be general, or restric ted to certain indi vidu als with 
low percep tual thresholds, or towards the end of the task. The second is that bias 
was gener ated by an inter ac tion between uncon scious activ a tion of processing 
gener ated by the masked stimuli and the subject’s volun tary strategy, in line with 
Dagenbach and co- workers’ (1989) evid ence that the outcome of uncon scious 
processing inter acts with strategy. For example, present a tion of threat stimuli 
above threshold in the studies might plaus ibly elicit active search for further threat 
in anxious subjects. The key point is that even if this search failed to detect the 
masked threat stimuli, it may have added suffi  ciently to the activ a tion elicited by 
the threat stimuli to gener ate the 7 msec Stroop inter fer ence effect. The studies 
fail to show that anxiety infl u enced auto matic activ a tion of processing rather than 
strategy.  
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  Voluntary control: Studies of spatial atten tion 

 The second criterion for auto mati city is that the subject should lack volun tary 
control over initi ation and cessa tion of the response. There have been few direct 
tests of this criterion. Ideally, the subject’s strategy would be manip u lated exper-
i ment ally, and the depend ence of the bias effect on the subject’s strategy assessed. 
If the bias was strongly auto matic, it should not be infl u enced by strategy (although 
subsequent controlled processing might be affected). There is no compel ling 
reason to suppose that effects on visuo- spatial atten tion are invol un tary. The 
fi lter ing task developed by MacLeod et al. (1986) assesses atten tion  after  the 
subject has respon ded to a word pair. Within a continu ous fl ow (Eriksen & 
Schulz, 1979) or PDP model of processing, addi tional stim u lus analysis may 
proceed in paral lel with produc tion of the initial verbal response. Hence, it may 
be post- atten tional processing of threat which main tains or directs anxious 
subjects’ atten tion to the threat word follow ing or in paral lel with verbal response. 
Broadbent and Broadbent (1988) attrib uted anxiety bias to a post- attent ive mech-
an ism of this kind because bias increased during their exper i mental run. If threat 
words invol un tar ily capture atten tion in anxious subjects, we would expect 
break down of fi lter ing in task condi tions where a threat word is presen ted in an 
unat ten ded loca tion. In fact, it is rather uncer tain that this is the case. In partic-
u lar, Mathews et al. (1990) found that anxious subjects were only excess ively 
distrac ted by threat words when target loca tion was unknown, forcing search ing 
of the visual fi eld. In other words, the threat word may only be reli ably atten tion- 
enga ging when it is delib er ately atten ded. 

 Visual atten tion studies are import ant for the Williams et al. (1988) model 
because it is claimed that they show that anxiety and threat inter act ively affect an 
invol un tary trade- off in the alloc a tion of atten tional resources across two loca-
tions, consist ent with the Williams et al. model. That is, resources which anxious 
patients alloc ate to processing the threat loca tion are with drawn from the non- 
threat loca tion. This claim rests on the assump tion that anxiety effects on atten-
tion to the two loca tions are mutu ally inter de pend ent, a view which requires 
further consid er a tion of the role of the posi tion of the probe stim u lus. Response 
to lower probes is normally slower than to upper probes, imply ing that subjects 
typic ally follow a strategy of waiting to see if the probe appears in the initially 
atten ded upper posi tion, and shift ing atten tion to the lower posi tion if not. Hence, 
it is mislead ing to inter pret the probe task as provid ing a direct indic a tion of the 
deploy ment of atten tion during word present a tion: detect ing the lower probe 
appears to involve active reori ent ing of the atten tional focus, but detect ing 
the upper probe requires main ten ance of the original atten tional focus. (Word- 
probe SOAs of at least 500 msec allow ample time for stra tegic shift of atten tion.) 
We can use the exist ing data to assess whether main ten ance and shift ing of atten-
tion are both controlled by a single mech an ism, such as Williams and co- workers’ 
(1988) resource trade- off setting, or whether there is some disso ci ation between 
the two processes. We can do this by looking at whether threat posi tion 
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infl u enced bias differ en tially for upper and lower probes in anxious subjects, 
assum ing that bias is primar ily asso ci ated with the anxiety rather than the control 
group. (Bias towards avoid ance of threat within control groups seems unre li able: 
Mogg et al., 1992.) If we fi nd a threat effect only for upper probes, the implic a-
tion is that the mech an ism is asso ci ated with fi lter ing effi  ciency, because the 
person should be main tain ing atten tion to the upper loca tion through out. If 
the threat bias is stronger for lower probes, the implic a tion is that it is gener ated 
by the shift of atten tion from the upper to the lower posi tion. 

 Three studies provide suit able data, summar ised here in Fig. 5.2. Regrettably, 
none of the studies concerned report any signi fi c ance tests for compar is ons 
between pairs of means, so the analysis is based on the overall appear ance of the 
data. In both the studies of clin ic ally anxious patients (MacLeod et al., 1986; 
Mogg et al., 1992), threat bias was only replic able across the two studies when the 
probe is presen ted in the upper posi tion. Mogg et al. (1992) found virtu ally no 
bias with lower posi tion probes. In the MacLeod et al. (1986) study, the magnitude 
of bias with lower probes is about half the size of bias with upper probes, and it is 
uncer tain whether the weaker lower posi tion effect is inde pend ently signi fi c ant. 
That is, patients main tain atten tion to the upper loca tion follow ing present a tion 
of a threat en ing word more strongly than when a non- threat en ing word has been 
presen ted. However, when the task requires shift ing of atten tion, patients and 
controls do not differ consist ently in rapid ity of switch ing atten tion to the lower 
loca tion follow ing present a tion of threat there. Across the two studies, there is no 
reli able trade- off between slowing of response to the upper probe and faster 

   FIGURE 5.2     The effects of threat and probe posi tion on RT in the dot- probe paradigm 
in anxious subject groups, in three studies.     
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detec tion of the lower probe, contrary to the predic tion of the Williams et al. 
(1988) model. In contrast, the data of MacLeod and Mathews (1988) obtained 
from students show the oppos ite pattern of results. In trait- anxious students, 
threat in the initially atten ded upper posi tion slowed the shift of atten tion to the 
lower probe, relat ive to the lower probe/lower threat condi tion, but no bias 
was evident in the upper probe condi tion. Anxious students appeared to fi nd it 
diffi  cult actively to shift from a threat loca tion to a non- threat loca tion, but had 
no diffi  culty main tain ing fi lter ing effi  ciency over time. The disso ci ation in the 
role of probe posi tion across patient and student samples suggests the oper a tion of 
two distinct mech an isms, rather than a simple resource trade- off. 

 An altern at ive explan a tion is that anxiety patients adopt a strategy of effi -
ciently main tain ing atten tion to threat loca tions to which they have atten ded 
volun tar ily, speed ing response when both threat and probe are in the upper posi-
tion. In the upper probe/lower threat condi tion, in which response is slow, 
anxious subjects have diffi  culty main tain ing focused atten tion after the initial 
response because the upper word is of no special signi fi c ance. There is little 
biasing of response to lower probes because, in this paradigm, anxiety does not 
specifi c ally gener ate active search for threat, or affect the volun tary atten tional 
shift which ensues follow ing failure to detect the probe at the upper posi tion. 
This hypo thesis also explains the fi nd ings from the Mathews et al. (1990) 
paradigm, which showed evid ence for bias in search but not in fi lter ing in anxious 
patients. The Mathews et al. (1990) task assesses the initial atten tional response 
rather than subsequent change in atten tional focus. In the fi lter ing condi tion of 
that study, anxious subjects appeared to be as effi  cient as controls in deploy ing 
atten tion to a fi xed loca tion contain ing a neutral stim u lus, even when a threat-
en ing stim u lus was presen ted else where in the visual fi eld. Threat stimuli were 
never delib er ately atten ded, so the stra tegic mech an ism described never came 
into oper a tion. In the search condi tion, on those trials in which anxious subjects 
alloc ated atten tion to the “wrong” loca tion (in series or paral lel), atten tion would 
be held briefl y before shift ing to the correct loca tion, slowing response. The 
mech an ism may be differ ent in the trait- anxious students of MacLeod and 
Mathews (1988), where the data are suggest ive of the threat stim u lus infl u en cing 
the speed of the shift of atten tional focus to a specifi c loca tion. 

   Voluntary control: Studies of the Stroop test 

 Studies of the Stroop test provide perhaps more suggest ive evid ence for invol un-
tary effects, by analogy with the stand ard Stroop test, where colour–word inter-
fer ence is very diffi  cult or impossible to suppress. However, as the degree of 
inter fer ence is affected by strategy (see MacLeod, 1991a), it is unfor tu nate that 
none of the emotional Stroop studies have manip u lated volun tary inten tion 
expli citly. The masked Stroop studies are suggest ive of an invol un tary effect, but 
if moment ary or partial aware ness is possible in these studies, so too is volun tary 
inten tion. MacLeod and Rutherford (1992) make the inter est ing sugges tion that 
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trait- anxious normals are able to suppress inter fer ence volun tar ily when stimuli 
are unmasked but patients are unable to do so, imply ing that bias is only strongly 
auto matic in the latter group. However, as some studies do show inter fer ence 
with unmasked stimuli in normal subjects (e.g. Richards & Millwood, 1989), it 
is unclear how robust the fi nding is. 

 A general concern with the Stroop and other studies is the possib il ity of 
volun tary priming effects, expli citly demon strated by Richards and French (in 
press). Priming at time lags of 500 msec or more, as between success ive trials 
of an atten tional study, is gener ally stra tegic (Neely, 1991). The subject gener ates 
an “expect ancy set” of likely targets, which are seri ally compared with visual 
input (Becker, 1985). In the case of the masked Stroop studies, the same threat 
words were presen ted above and below subject ive threshold during the course of 
the study. It may be that activ a tion gener ated by the subject’s expect an cies 
summated with activ a tion auto mat ic ally gener ated by the prime, with anxious 
subjects distin guished by heightened expect ancy of negat ive stimuli, rather than 
by the auto matic activ a tion elicited by masked negat ive words. Segal and Vella’s 
(1990) study of long SOA priming of the emotional Stroop test implies that 
depres sion- related bias may also be asso ci ated with controlled processing of 
expect an cies.  

  Attentional resources: Evidence lacking 

 The fi nal criterion for auto mati city is that processing should require few, if any, 
atten tional resources. It is diffi  cult to apply this criterion to the Williams et al. 
(1988) model, because, while anxiety bias is essen tially auto matic, it affects a 
resource alloc a tion mech an ism, leading to the some what para dox ical predic tion 
that (trait anxiety) bias effects should be confi ned to resource- limited task 
perform ance. The depend ence on resources of the “spot light” of visual atten tion 
(Eriksen & Yeh, 1985) and of Stroop inter fer ence (Kahneman & Chajczyk, 1983) 
make resource- limit a tion plaus ible, but few studies relev ant to resource alloc a-
tion processes have been conduc ted. Tests of the Williams et al. (1988) resource 
alloc a tion model have gener ally been confi ned to testing for changes in response 
time, which may or may not refl ect changes in resource alloc a tion. We have seen 
already that atten tional shifts in the MacLeod et al. (1986) task may refl ect 
the subject’s strategy rather than resource usage  per se . Studies of atten tional 
alloc a tion during dual- stim u lus lexical decision (MacLeod & Mathews, 1991b; 
Mogg et al., 1991a) have simil arly been inter preted as support ing the Williams 
et al. (1988) atten tional alloc a tion hypo thesis, but again the methods used fail 
to indic ate whether a resource mech an ism is involved. The rather complex 
effect obtained by Mogg et al. (1991a), in which anxiety- depend ent bias 
depended on word posi tion, may again indic ate strategy depend ence of 
effects. More rigor ous invest ig a tion of resource alloc a tion using tech niques such 
as construct ing Performance Operating Characteristics (Wickens, 1984) is 
required.  
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  Automaticity of anxiety- related bias: Conclusions 

 To conclude, the studies conduc ted to date do not estab lish that bias asso ci ated 
with anxiety is auto matic. A similar conclu sion applies to the much smaller data-
base of studies of atten tional bias in other affect ive disorders. In most studies, the 
bias could equally well be auto matic or the outcome of volun tary strategies, 
working through expect ancy priming in some cases. It is possible, of course, that 
both types of bias operate. It should also be emphas ised that there may be a 
continuum of auto mati city versus control, rather than a rigid dicho tomy. Possibly, 
anxiety biases may be partially auto matic, with conscious, volun tary involve ment 
reduced rather than absent. We have argued that studies purport ing to demon-
strate uncon scious bias (e.g. MacLeod & Rutherford, 1992; Mathews & MacLeod, 
1986) are meth od o lo gic ally fl awed, but they do suggest that the bias may operate 
with rather little conscious aware ness of stimuli. However, even if stimuli are 
inac cess ible to conscious ness, it may be the oper a tion of volun tary strategies 
elicited by present a tion of supra- threshold threat words which is respons ible for 
the inter fer ence evident in anxious subjects: stra tegic inter ven tion may inter act 
with auto matic processing even when it fails in its intent (Dagenbach et al., 1989).  

  Bias in anxiety: Pre- or post- attent ive? 

 The other issue arising from the Williams et al. (1988) model is whether anxiety 
(and perhaps other) effects are genu inely pre- attent ive, a logic ally distinct problem 
from the auto mati city of effects. This is a diffi  cult ques tion to tackle, because it is 
only mean ing ful to describe processes as “pre- attent ive” in the context of specifi c 
models of atten tion (the term is essen tially archi tec tural). Williams and 
co- workers’ use of Graf and Mandler’s (1984) memory theory as the basis for the 
model results in a lack of detail concern ing the archi tec ture of atten tion. The best 
we can do is to consider how early and late selec tion models of atten tion might 
accom mod ate the Williams et al. theory. We saw in Chapter 2 that there is a reas-
on able consensus on the exist ence of two domains of inform a tion- processing—
an early, paral lel, invol un tary domain, and a later, serial, strategy- driven domain 
( Johnston & Dark, 1985). Theoretical disagree ments centre on the loci of selec-
tion within such a system. What we require is a reas on ably detailed model of 
atten tion which allows the early domain to be more sens it ive to threat in anxious 
patients, and predicts that this pre- attent ive bias affects tasks such as the Stroop 
and visual fi lter ing tasks, but does not affect simple encod ing tasks.  

  Compatibility of early selec tion and pre- attent ive bias 

 It is appar ent that early selec tion theor ies such as Treisman’s (1988) are unsuit able 
for this purpose. The inform a tion processed by the invol un tary domain is coded 
in the form of maps of element ary features such as line segments and colours, and 
it is unlikely that complex attrib utes such as word meaning can be coded in this 
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way. Analysis of meaning requires atten tion ally demand ing conjunc tion of 
features, such that any indi vidual differ ences in further processing of meaning are 
by defi n i tion post- atten tional (though not neces sar ily inten tional or conscious). 
For example, in a spatial atten tion task, post- atten tional analysis of threat content 
may feed back to the percep tual fi lter by prior it ising analysis of the loca tion 
where the threat has been detec ted (see Cave & Wolfe, 1990, for a detailed model 
of how search may be biased by top- down infl u ences). Early selec tion attrib utes 
the break through of unat ten ded inform a tion to priming of an expec ted stim u lus 
by features extrac ted pre- attent ively. However, it is unlikely that the feature 
inform a tion asso ci ated with indi vidual words is suffi  ciently predict ive of the 
word for this process to operate. In general, adop tion of an early selec tion model 
forces us also to assume that any select ive call for resource alloc a tion to threat-
en ing mater ial is post- atten tional.  

  Compatibility of late selec tion and pre- attent ive bias 

 Late selec tion theory is super fi  cially more prom ising because word meaning may 
be extrac ted pre- attent ively. Traditional late selec tion theor ies (e.g. Deutsch & 
Deutsch, 1963) suggest that Stroop inter fer ence is asso ci ated with a response selec-
tion stage: verbal and colour stimuli gener ate confl ict ing responses. For the 
emotional Stroop, the problem is that there is no overt response asso ci ated with the 
threat en ing stim u lus (in contrast to the tradi tional colour–word Stroop test), and 
so no obvious basis for inter fer ence between responses. Threat must elicit some 
processing prior to response selec tion which somehow inter feres with colour- 
naming. We can assess the like li hood of such inter fer ence by examin ing further 
one of the more detailed contem por ary late selec tion models, that of Duncan and 
Humphreys (1989). The ques tion is whether some pre- attent ive enhance ment of 
threat encod ing neces sar ily gener ates enhanced select ive atten tion. As described in 
Chapter 2, full pre- attent ive stim u lus analysis segments the visual fi eld into struc-
tural units or objects, which then compete for entry into a limited- capa city visual 
short- term memory (VSTM) system. Threat is an attrib ute of an object, not an 
object itself. If the person is search ing for a non- threat en ing target, there is no 
reason for distractor objects which possess this threat attrib ute to be prior it ised for 
selec tion. Hence, even if threat is somehow pref er en tially encoded pre- attent ively 
by anxious subjects, this process should only affect selec tion of objects where the 
target specifi c a tion direct ing selec tion expli citly includes threat as an attrib ute. 
Anxiety might enhance search for threat en ing targets, but it is diffi  cult to explain 
why anxious patients are distrac ted by threat en ing non- targets, as demon strated by 
Mathews et al. (1990). If anything, increased sali ence of threat in the non- target 
makes it more distinct from the target specifi c a tion, and so makes the non- target 
 less  likely to engage atten tion. On a task such as the Stroop test, the percep tual 
group ing of colour and word makes it likely that both will be selec ted together, as 
part of the same object, and selec tion must take place post- attent ively, after entry 
into the limited- capa city processing system.  
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  Threat as a pre- attent ive inter rupt 

 Alternatively, we might perhaps argue that threat is similar to rapid visual onset, 
in prior it ising or increas ing the atten tional sali ence of the threat en ing object. If 
so, prior it isa tion might be stronger in anxious subjects, explain ing bias on tasks 
such as fi lter ing, where selec tion between objects is required. This is an  ad hoc , 
but reas on ably plaus ible, exten sion to late selec tion theory, given psycho physiolo-
gical evid ence for early analysis of stim u lus signi fi c ance (Ohman, 1979). The 
diffi  culty here is that the data are suggest ive of an expli cit disso ci ation between 
(1) the general bias in processing threat en ing and emotional stimuli and (2) 
anxiety- specifi c biases. The simplest evid ence for the disso ci ation is that the 
affect ive content of stimuli does reli ably affect simple percep tual and encod ing 
tasks in unse lec ted samples, in studies of percep tual defence (e.g. Kitayama, 1990) 
and single- task lexical decision (Matthews et al., in press). However, affect ive 
bias effects on these tasks are weak and unre li able, partic u larly in the case of 
anxiety. Conversely, the select ive atten tion tasks which are sens it ive to anxiety- 
related bias (e.g. MacLeod et al., 1986) do not usually show any general tend ency 
across subjects for affect ive stimuli to capture atten tion. Selective atten tion in 
these paradigms is more sens it ive to subject than to stim u lus vari ables. Another 
line of evid ence concerns the effects of masking on emotional bias. Kitayama’s 
(1990) theory of pre- attent ive processing of affect success fully predicts that visu-
ally degraded affect ive words should be more diffi  cult to perceive. However, in 
studies of anxiety, stim u lus degrad a tion appears to have the oppos ite effect, of 
 enhan cing  processing of threat en ing stimuli in anxious subjects (MacLeod & 
Rutherford, 1992), imply ing that the mech an ism is differ ent. 

 Priming studies also suggest a disso ci ation between effects of stim u lus 
emotion al ity and subject ive affect. Such studies are of partic u lar interest because 
manip u la tion of SOA, the time- lag between onsets of prime and target stimuli, 
provides a relat ively clean way of distin guish ing auto matic and volun tary 
processing (Neely, 1991). We have seen that emotional priming near percep tual 
threshold seems to be asso ci ated with stim u lus rather than subject char ac ter ist ics 
(Kemp-Wheeler & Hill, 1992). In addi tion, emotional priming has been demon-
strated at the very short SOA of 50 msec, which is suggest ive of an auto matic 
activ a tion mech an ism (Hill & Kemp-Wheeler, 1989). The results of this study 
show a decrease in emotional priming magnitude from 62 msec at the 50 msec 
SOA to 34 msec at the longer SOA of 1250 msec, though the temporal change 
was non- signi fi c ant. The results of Fazio et al. (1986) are stronger, in that 
emotional priming was signi fi c ant only at the shorter of two SOAs. In contrast, 
priming in anxiety seems to be more expect ancy- based in nature. Using a homo-
graph priming task, Richards and French (in press) found signi fi c ant increases in 
anxiety- related bias with increas ing SOA. It is possible that the differ ence in the 
role of SOA relates to differ ences between the homo graph and emotional priming 
tasks. The data are not conclus ive, because there are too few studies compar ing 
anxiety and stim u lus valence affects on the same tasks. However, the evid ence 
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does imply that pre- attent ive processing is rather simil arly tuned to envir on-
mental threat across differ ent subject groups. Bias may be stronger in post- 
attent ive analysis and regu la tion of atten tion.  

  Bias in pre- attent ive selec tion of threat: Conclusions 

 In summary, we must distin guish between the general avail ab il ity of threat 
inform a tion pre- attent ively, and whether that inform a tion actu ally guides selec-
tion. Within a contem por ary, object- oriented late selec tion theory, it is not 
imme di ately obvious why selec tion in anxious subjects should be sens it ive to 
threat en ing attrib utes of non- targets, in the absence of some top- down prior it isa-
tion of threat. We might argue for some extra intrinsic prior it isa tion of threat-
en ing objects in anxious subjects, but it is then diffi  cult to explain qual it at ive 
differ ences between effects of subject anxiety and emotional stim u lus prop er ties 
on encod ing and priming tasks. In prin ciple, it may be that either anxious subjects 
are more likely (1) to continue to alloc ate post- attent ive processing effort to 
threat en ing objects after entry of the object into the limited- capa city system, or, 
more spec u lat ively, (2) to search actively for threat en ing stimuli.  

  Hypervigilance theory: Eysenck (1992) 

 Eysenck has proposed an atten tional theory of anxiety with a some what similar 
basis in inform a tion- processing theory to the Williams et al. (1988) model, but 
which differs to some extent in the predic tions it makes. The theory states that 
trait- anxious indi vidu als are excess ively prone to scan the envir on ment for threat, 
and this hyper vi gil ance acts as a latent cognit ive vulner ab il ity factor for clin ical 
anxiety. Hypervigilant beha viour is elicited by stress and state anxiety, and is 
liable to cause gener al ised anxiety disorder. Hypervigilance may mani fest itself as 
excess ive distract ib il ity to any task- irrel ev ant stimuli, heightened selectiv ity of 
atten tion to threat- related stimuli, rapid envir on mental scan ning and broad en ing 
of atten tion prior to detec tion of a salient stim u lus, and narrow ing of atten tion 
during processing of a salient stim u lus. The theory predicts bias in atten tion 
much as the Williams et al. (1988) model does, but has the addi tional advant age 
of explain ing anxiety effects on non- threat en ing stimuli (reviewed in Chapter 7). 
Eysenck concurs with Williams and co- workers’ (1988) view that select ive atten-
tion to threat is asso ci ated with anxiety but not depres sion, but also emphas ises 
the import ance of distin guish ing differ ent kinds of anxiety disorder. However, 
the theory is not expli cit about the respect ive roles of auto matic and controlled 
processing in hyper vi gil ance, or about the extent to which bias is pre- attent ive. 
Eysenck accepts the exist ence of pre- attent ive bias, but also emphas ises the 
import ance of control processes. The Eysenck (1992) theory refers to two 
elements of bias in anxiety which may be partic u larly signi fi c ant omis sions from 
the Williams et al. (1988) model. The fi rst is the search of the envir on ment for 
threat. Although Eysenck does not say so expli citly, it is diffi  cult to see how active 
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scan ning can be anything other than stra tegic in nature. Second, Eysenck 
high lights the import ance of “second ary appraisal”, the eval u ation of the 
coping strategies avail able for dealing with a threat, which may contrib ute to 
anxiety- related bias. Hence, Eysenck iden ti fi es anxiety biases with a wider range 
of processes than Williams et al. (1988), but the theory has yet to state how 
specifi c sources of biases account for specifi c phenom ena.  

  Status of atten tional theor ies of anxiety 

 This is a timely point in the review to emphas ise that studies conduc ted by 
Mathews, MacLeod, Eysenck and others to test the rela tion ships between anxiety 
and atten tion posited by Williams et al. (1988) consti tute a very impress ive body 
of research. Anxiety- related bias has been clearly demon strated across a range of 
tasks. It is stronger on tasks with a selec tion element, and it does not appear to 
require strong delib er ate atten tion to prior it ise specifi c threat en ing task stimuli. 
The prob lems emer ging are those inher ent in moving from a general impres sion 
of this kind to a rigor ous, falsifi  able theory. They are compoun ded by consid er-
able and unavoid able meth od o lo gical diffi  culties in demon strat ing processing 
char ac ter ist ics such as lack of conscious ness and auto mati city. We have argued 
that neither the auto mati city nor the pre- attent ive locus of the bias has been 
convin cingly estab lished. The hypo thesis of a pre- attent ive mech an ism raises 
consid er able theor et ical diffi  culties. It remains plaus ible that the bias is partially 
auto mat ised and that it may be located relat ively early in processing, prior to 
exten ded elab or a tion of stim u lus mater ial. In general, research on anxiety and 
atten tion has neglected the role of stra tegic processes.   

  Conclusions 

  Summary 

 It was concluded at the end of Chapter 4 that the theor et ical implic a tions of 
studies of atten tional bias in patients require careful scru tiny. As discussed in 
Chapters 2 and 3, a major theor et ical issue is whether atten tional bias is asso ci ated 
with lower or upper levels of control of processing. On the one hand, bias might 
be gener ated refl ex ively, by the sens it iv ity to incom ing stimuli of network units 
repres ent ing emotional concepts, or by the way in which emotion- asso ci ated 
units are inter con nec ted with other units. Alternatively, bias may be asso ci ated 
with the person’s volun tary control of processing, which in turn is infl u enced by 
their store of know ledge about hand ling emotional and person ally signi fi c ant 
encoun ters. Bower’s (1981) original network theory assumed that over- excite-
ment of emotion units gener ated a variety of bias effects auto mat ic ally. More 
recent network theor ies have placed more emphasis on stra tegic processing. For 
example, Ingram (1984) high lights the failure to exert effect ive volun tary control 
over lower- level processing as an import ant feature of depress ive cogni tion. 
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However, it is diffi  cult to derive clear- cut predic tions concern ing bias in select ive 
atten tion from elab or ated network models of this kind. The inform a tion- 
processing model of Williams et al. (1988) is more expli cit about atten tional 
processes. Anxiety is said to infl u ence a resource alloc a tion mech an ism which 
func tions auto mat ic ally and pre- attent ively in divert ing resources to threat en ing 
stimuli. Depression affects a separ ate post- attent ive mech an ism which controls 
elab or a tion of unpleas ant stimuli. 

 Assessment of whether selec tion bias is auto matic or stra tegic in nature requires 
separ ate consid er a tion of three criteria for auto mati city: invol un tary control, 
little use of atten tional resources, and uncon scious ness of processing. As described 
in Chapter 2, these criteria do not always agree, perhaps because some processing 
is jointly infl u enced by both levels of control, giving rise to an appar ent continuum 
of auto mati city. A few studies purport to show auto mati city of atten tional bias by 
elim in a tion of conscious aware ness of emotional stimuli, but their fi nd ings are 
viti ated by meth od o lo gical prob lems. For example, MacLeod and Hagen (1992) 
showed anxiety- related bias in Stroop inter fer ence even when stimuli were 
strongly masked, so that subjects could not perceive whether or not stimuli were 
threat en ing. However, these results are incon clus ive because of various tech nical 
defi  cien cies with the masked Stroop paradigm, such as failure to determ ine indi-
vidual subjects’ detec tion thresholds, which make it diffi  cult to assess whether 
subjects genu inely lacked aware ness of stim u lus threat content. Even if stimuli 
were genu inely inac cess ible to aware ness, it may be the inter ac tion between auto-
matic activ a tion of threat words and the subject’s volun tary strategy for scan ning 
for threat which gener ates the inter fer ence effect. In the major ity of studies of 
select ive atten tion, stimuli are easily perceived, and subjects have suffi  cient time 
to choose a strategy volun tar ily, so that either lower or upper levels of control may 
have been respons ible for bias. Some of this work provides indic a tions of upper- 
level involve ment, such as Broadbent and Broadbent’s (1988) obser va tion that 
anxiety- related bias in visual atten tion increases with the subject’s expos ure to the 
task. A detailed review of shifts in visuo- spatial atten tion in anxious subjects 
sugges ted that there is no simple trade- off of atten tion between loca tions asso ci-
ated with threat and non- threat. Subjects’ strategies for main tain ing and shift ing 
atten tional focus must be taken into account. 

 A related (though logic ally distinct) theor et ical issue is whether or not bias is 
 pre- attent ive , gener ated by early, lower- level paral lel processing, prior to stimuli 
access ing upper- level capa city- limited processing. This issue can only be tackled 
in the context of specifi c theor ies of selec tion (see Chapters 2 and 3), which differ 
in the scope afforded to pre- attent ive stim u lus analysis. Our review of select ive 
atten tion theory concluded that emotion- congru ent bias in pre- attent ive selec-
tion of threat is diffi  cult to accom mod ate within either early or late selec tion 
theory. Suppose, for example, we adopt a late selec tion model, in which the 
system selects between percep tual objects fully analysed by pre- attent ive 
processes. In this case, increased sali ence of threat will increase the distinct ive ness 
of targets and non- targets making selec tion of a non- threat en ing object or 
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channel  easier  rather than more diffi  cult as the pre- attent ive hypo thesis supposes. 
In contrast, there is some evid ence that the emotional content of stimuli is pre- 
attent ively encoded. Stimulus emotion seems to infl u ence encod ing tasks such as 
recog ni tion of degraded stimuli, which are gener ally insens it ive to the effects of 
subject emotion (see Chapter 4). The subject’s emotional state may affect 
processing at a later stage than does stim u lus content. Overall, it is diffi  cult to 
explain the results of studies of emotion and select ive atten tion in terms of subject 
emotion infl u en cing pre- attent ive processing. It seems more likely that bias in 
selec tion is predom in antly infl u enced by the subject’s volun tary strategies for 
search ing for poten tial threat and main tain ing focused atten tion on sources of 
threat en ing or negat ive inform a tion. For example, anxious subjects may be 
partic u larly prone delib er ately to keep their atten tion direc ted towards an 
atten tional channel in which a threat en ing stim u lus has been presen ted.  

  Prospects for theor ies of emotional bias 

 The common element of much of the theory we have reviewed in this chapter is 
its attempt to fi nd a locus for bias at a discrete stage of on- line inform a tion 
processing. The tacit assump tion is that the struc ture and integ ra tion of processing 
units is much the same in patients as it is in normals. Anxiety bias in partic u lar is 
gener ated by essen tially quant it at ive differ ences in the func tion ing of key units: 
greater tonic activ a tion of anxiety- asso ci ated nodes in the Bower (1981) model, 
assign ment of higher threat values to stimuli and more resources to threat en ing 
stimuli in the Williams et al. (1988) model. Our assess ment of the evid ence is that 
this approach is unlikely to succeed, in that it neglects qual it at ive differ ences in 
processing between anxiety patients and normals, partic u larly in strategy selec-
tion and applic a tion. We have seen that network theory provides a better fi t to the 
observed data (on depres sion) if it is supposed that patients are distin guished both 
by inef fect ive voli tional control, and by network struc tures which promote 
recyc ling of negat ive inform a tion (Ingram, 1984). We have seen also that the 
argu ments for an auto matic pre- attent ive anxiety bias are suspect, and there are 
some posit ive indic a tions of stra tegic bias, such as long SOA priming effects 
(Richards & French, in press; Segal & Vella, 1990), and trial block effects 
(Broadbent & Broadbent, 1988; Richards et al., 1992). Much of the data on 
anxiety and atten tion is compat ible with atten tion tending to fi xate on 
threat en ing mater ial follow ing detec tion. Broadly, we suggest that threat en ing 
stimuli tend to elicit a strategy of prolonged inspec tion, partic u larly when 
the subject is primed for threat, by inform a tional cueing or by state anxiety. This 
is not the same as Williams and co- workers’ (1988) elab or a tion mech an ism; 
in the simplest case it is no more than allow ing more time for percep tual 
evid ence to accu mu late. Stroop test data suggest this process is common to all 
or most of the affect ive disorders, although anxiety disorders may be asso ci ated 
with addi tional strategies such as hyper vi gil ant scan ning for threat (Eysenck, 
1992). 
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 If we identify bias primar ily with stra tegic control of atten tional deploy ment, 
we must consider the causes of strategy differ ences between patients and normal 
subjects. A general possib il ity is that strategy use is infl u enced by the person’s self- 
beliefs and know ledge. This is, of course, the central idea of Beck’s (1967) schema 
theory, which proposes that malad apt ive schemata system at ic ally affect a whole 
range of processing func tions. For example, Beck et al. (1985) state expli citly that 
in anxiety patients schemas are respons ible for hyper sens it iv ity to harmful stimuli 
and scan ning for threat. Experimental evid ence for enhance ment of atten tional 
bias by self- refer ent processing is provided by Segal and Vella’s (1990) study of the 
Stroop test. However, as we have seen in Chapter 3, schema theory does not mesh 
partic u larly well with the concerns of inform a tion- processing psycho logy, partic-
u larly in its failure to specify in detail how schema func tion ing impinges on 
specifi c atten tional processes. What we require is an atten tional theory which 
states in more detail the role of the perman ent store of know ledge about threats 
and their personal signi fi c ance in biasing strategy selec tion, and hence simple 
atten tional func tions. We continue with this task in Chapter 12.        



                 6 
 EMOTIONAL DISORDERS 

 Attentional defi cit   

     This chapter is devoted to discuss ing the impact of emotional disorders and 
sub- clin ical affect ive disorders on the effi  ciency of perform ance, partic u larly of 
atten tional tasks. First, the chapter reviews the effects of clin ical depres sion, 
anxiety and obsess ive- compuls ive disorder, and then covers the effects of three 
elements of stressed mood: anxiety, depres sion and fatigue. Non- clin ical studies 
of subjects with compul sions are discussed in the fi rst part of the chapter because 
the cognit ive char ac ter ist ics of clin ical and non- clin ical compuls ives are very 
similar (Frost, Sher, & Geen, 1986; Rachman & de Silva, 1978; Sher et al., 1989).  

  Attention defi  cits in depres sion 

 Both endo gen ous and non- endo gen ous forms of depres sion are asso ci ated with 
perform ance defi  cits on a wide range of tasks, includ ing memory tasks such as 
free recall and high- level problem- solving tasks (MacLeod & Mathews, 1991a). 
Miller (1975) argues that psycho mo tor retard a tion is present in both forms of 
depres sion, but cognit ive retard a tion is found only in endo gen ous depres sion. 
This specifi city could result from greater rumin a tion or lower arousal in endo-
gen ous relat ive to non- endo gen ous depres sion. The reader is referred to the 
papers cited, and to Johnson and Magaro’s (1987) review of memory phenom ena, 
for a more detailed review than that presen ted here. MacLeod and Mathews 
(1991) argue that memory defi  cits are asso ci ated with state rather than trait 
depres sion. Similar defi  cits can be produced in normal subjects by mood induc-
tion. As discussed later in this chapter, degree of memory impair ment is often 
correl ated with level of depressed mood, and recov ery from depres sion is accom-
pan ied by memory improve ment. It remains unclear whether sever ity of patho-
logy affects memory inde pend ently from effects of mood state ( Johnson & 
Magaro, 1987). 
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 Memory research also suggests stra tegic differ ences between depress ives and 
controls. MacLeod and Mathews (1991a) cite several instances of depress ives 
showing specifi c impair ments on strategy use, in the struc tured organ isa tion of 
mater ial in memory, for example. Kuhl and Helle (1986) asked hospit al ised 
depress ives to clean up a messy table, and then required them to perform a 
memory- span task. More severe depress ives, as shown by BDI score, were 
impaired in short- term memory, and repor ted more thoughts about the messy 
table. Severity of depres sion had no effect in the control group, whose atten tion 
was direc ted towards the table but who were not asked to clean it up. Kuhl and 
Helle suggest that depress ives are vulner able to intrud ing thoughts gener ated by 
unful fi lled inten tions. That is, they have diffi  culty in stra tegic control of their 
motiv a tions and sequen cing of goals. Johnson and Magaro (1987) specifi c ally 
implic ate lack of effort as an import ant mech an ism. A general motiv a tional defi cit 
may be respons ible for lack of effect ive use of rehearsal and organ isa tional 
strategies. One expres sion of lack of effort seems to be the adop tion of conser-
vat ive response strategies, but reluct ance to respond cannot fully explain the 
overall decre ment in memory (MacLeod & Mathews, 1991a). 

 Studies specifi c ally of atten tion present a more complex picture of defi cit in 
depres sion. Several studies have demon strated that adding a second ary task to the 
perform ance of a primary task  improves  the speed of primary task perform ance in 
depress ives. Foulds (1952) gave subjects the Porteus Maze task under normal 
condi tions, and then again under distract ing condi tions in which subjects had to 
repeat digits after the exper i menter. Subjects with depres sion, anxiety states or 
obses sional prob lems performed more slowly than hyster ics or psycho paths on the 
normal version of the task but not on the distrac tion version of the task. In a 
further study, depress ives and normals were tested with the usual and distrac tion 
version of the maze task before and after elec tro con vuls ive shock therapy (ECT). 
Both distrac tion and ECT were repor ted to have similar bene fi  cial effects on task 
perform ance. However, a later study by Shapiro, Campbell, Harris and Dewsbury 
(1958) demon strated that while distract ors improved perform ance, ECT actu ally 
reduced perform ance speed. 

 The facil it at ory effect of second ary task perform ance has been termed the 
“distrac tion” effect and Foulds (1952) accounts for this effect in terms of the 
second ary task block ing depress ive worries, and thereby freeing atten tional capa-
city for the primary task. Consistent with this proposal, distrac tion has been 
shown to reduce the frequency of depress ive thoughts in depressed patients 
(Fennel & Teasdale, 1984; Fennel, Teasdale, Jones, & Damle, 1987; see also 
 Chapter 10 ). Task engage ment induced through instruc tion, and perform ance of 
diffi  cult tasks, both seem to block posit ive and negat ive moods (Erber & Tessler, 
1992), so it is possible that distrac tion directly relieves depres sion. However, the 
capa city inter pret a tion raises the ques tion of why the second ary task does not lead 
to perform ance decre ments in the same way that depress ive rumin a tion does. 
There are several possible explan a tions: (1) the second ary task is not as atten tion-
ally demand ing as depress ive rumin a tion; (2) improved primary task perform ance 
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follow ing addi tion of a second ary task may result from increased effort as depress-
ives attempt to compensate for the dele ter i ous effects of negat ive thoughts. Thus 
the second ary task could also have motiv a tional prop er ties for depressed indi-
vidu als who are often under mo tiv ated. A pure capa city explan a tion of this effect 
is not entirely consist ent with the fi nding that the second ary task  improves  speed of 
maze perform ance while increas ing the number of errors commit ted on the task. 
A modi fi ed capa city explan a tion offers a more parsi mo ni ous account of these 
results. This explan a tion proposes that change in perform ance observed in the 
dual- task situ ation results from a change in the atten tional strategy adopted by 
depress ives. Williams et al. (1988, pp. 36–37) explain that depress ives may adapt 
a conser vat ive atten tional strategy which sacri fi ces speed for the main ten ance of 
the accur acy of perform ance. With increased task demands, however, speed of 
perform ance may be increased at the expense of accur acy. 

 Whereas atten tion and memory defi  cits in depres sion have been attrib uted to 
disrup tion of controlled processing produced by depress ive self- preoc cu pa tions 
(e.g. Hasher & Zacks, 1979), disrup tion may not be limited to tasks requir ing 
controlled processing. Attentional defi  cits in certain tasks could be the result of 
the adop tion of controlled processing strategies when auto matic processing 
strategies are more effi  cient. Brand and Jolles (1987) invest ig ated auto matic and 
controlled processing in unipolar and bipolar depress ives, subjects with anxiety 
states and normals. Two visual search tasks were employed, one involving the 
detec tion of target digits among an array of letters and the other requir ing detec-
tion of target letters among letters. The number of targets to be detec ted varied 
from 1 to 4 (the memory set size). Searching for digits among letters is thought 
to give rise to auto matic detec tion and reac tion time perform ance in this condi-
tion is thus inde pend ent of memory set size, or nearly so. Searching for letters 
among letters, in contrast, requires controlled processing and reac tion time 
increases linearly with memory set size (Shiffrin & Schneider, 1977), as illus trated 
graph ic ally in  Chapter 2 . 

 Brand and Jolles (1987) demon strated a signi fi c antly higher slope on the auto-
matic detec tion task for unipolar depress ives compared with normal controls. 
This fi nding is signi fi c ant for under stand ing atten tional strategies in neur ot ic ally 
depressed patients, in that these patients seem to use controlled processing in 
auto matic detec tion tasks. This result could refl ect the adop tion of a more cautious 
perform ance strategy or a reduced learn ing of auto matic responses in depress ives. 
The mech an ism under ly ing disrupt ive effects of increased cautious ness could be 
heightened self- monit or ing of perform ance. Other features of Brand and Jolles’ 
(1987) data were suggest ive of more general decre ments in effi  ciency. Unipolar 
depress ives were gener ally slower than other groups. In addi tion, this group 
tended to show steeper slopes for the RT-memory load plot on more demand ing 
versions of the controlled search task, imply ing a defi cit in atten tional resource 
avail ab il ity. 

 In summary, depress ives show a general slow ness in perform ance of atten tion 
tasks. This slow ness may result from the reduc tion in atten tional capa city 
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produced by depress ive rumin a tion, similar to the purpor ted effects of anxious 
cogni tions on perform ance in test- anxiety. It may also refl ect lack of effort. 
Sometimes, however (Brand & Jolles, 1987), depress ives may adopt more cautious 
controlled processing strategies in an attempt to compensate for reduced atten-
tional capa city incurred by negat ive self- preoc cu pa tion. This effect may not be 
limited to tasks requir ing controlled processing; prelim in ary data suggest that 
depress ives may use controlled processing strategies in situ ations which normally 
involve auto matic detec tion. Self- focused atten tion char ac ter istic of depressed 
indi vidu als may be respons ible for inter fer ence on auto matic tasks by trans-
form ing them into conscious controlled processing activ it ies. The anagram 
perform ance of depress ives is improved by lower ing self- focused atten tion 
(Strack, Blaney, Ganellen, & Coyne, 1985b), so that the addi tion of a second ary 
task may improve primary task perform ance in such indi vidu als by redu cing the 
intens ity of self- focused atten tion. The concept of self- focus used to account for 
these strategy effects is more parsi mo ni ous than the concept of depress ive rumin-
a tion. Although both processes may be oper at ive, the latter cannot account for an 
over- reli ance on controlled processing strategies. Moreover, if resources are taxed 
as they are supposed to be by rumin a tion, the depressed subject is more rather 
than less likely to rely on auto matic processing if these have been learned in the 
fi rst instance.  

  Obsessive- compuls ive states 

 Cognitive atten tional defi  cits thought to char ac ter ise depress ive states and states of 
test anxiety may also be features of obsess ive- compuls ive disorder. At this point, it is 
neces sary to distin guish between obsess ive- compuls ive disorder and obses sional 
person al ity, since they both can affect perform ance but the under ly ing mech an isms 
may be differ ent. Obsessive- compuls ive disorder is marked by recur rent obses sions 
or compul sions. Obsessions are intrus ive ideas, thoughts or impulses which the indi-
vidual tries to ignore or suppress. Compulsions are repet it ive, purpose ful and inten-
tional beha viours performed in response to obses sions. These beha viours are 
designed to neut ral ise or prevent some feared event and the indi vidual recog nises 
that the beha viour is excess ive or unreas on able (DSM-III-R; APA, 1987). In 
contrast, obsess ive- compuls ive person al ity does not consist of true obses sions or 
compul sions, but this disorder is char ac ter ised by endur ing perfec tion ism and infl ex-
ib il ity about morals and ethics, excess ive devo tion to work and inde cis ive ness (APA, 
1987). We will be concerned here with the cognit ive- atten tional aspects of obsess-
ive- compuls ive disorder and not obses sional person al ity. The research reviewed in 
this section on obsess ive- compuls ive disorder and compuls ive beha viour in non- 
clin ical compuls ives is suggest ive of an atten tional defi cit in these indi vidu als which 
is char ac ter ised by every day fail ures of memory, action and atten tion, slow ness in 
certain inform a tion- processing tasks, and heightened self- focused atten tion. 

 A series of studies of atten tion repor ted by Broadbent, Broadbent and Jones 
(1986) found that obsess ive person al ity, but not obsess ive symp toms, predicted 
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one out of 19 meas ures of atten tional func tion ing across six studies. Obsessives 
were relat ively faster in perform ance on a fi lter ing task requir ing atten tion to a 
single loca tion, relat ive to perform ance on a task requir ing visual search. The 
implic a tion may be that obsess ive person al ity is asso ci ated with an advant age in 
fi xing rather than moving the search light of atten tion, consist ent with clin ical 
obser va tion, but there are some prob lems with this work, as discussed in the 
section on cognit ive fail ures in  Chapter 8 . 

 Enright and Beech (1993) report an altern at ive approach to atten tional func-
tion in obsess ive- compulsive-disordered patients. They argue that select ive atten-
tion requires both facil it a tion of task- relev ant stimuli and inhib i tion of 
task- irrel ev ant stimuli. Obsessional patients may be prone to obsess ive thought 
because they are defi  cient in inhib it ory processes. Enright and Beech tested this 
hypo thesis using a “negat ive priming” version of the stand ard Stroop task. On 
some trials, the colour word predicted the ink colour on the next trial: so the 
word RED in green ink might be succeeded by the word BLUE in red ink. Ink- 
colour naming (“red” in the example) is partic u larly slow under these condi tions, 
because, it is hypo thes ised, the colour name has been actively suppressed on the 
previ ous trial. The results of the study showed that obsess ives showed less negat ive 
priming than a hetero gen eous group of anxiety patients, who showed similar 
levels of negat ive priming to controls (Enright & Beech, 1993). Enright and 
Beech (1993) also found reduced negat ive priming in obsess ives in a letter detec-
tion task, imply ing that the effect gener al ises to inhib i tion of simple phys ical 
codes. The exact mech an ism for the effect is not entirely clear. If the obsess ives 
were simply defi  cient in inhib i tion, they would be expec ted to show greater 
stand ard Stroop inter fer ence, but, as Enright and Beech (1993) point out, this 
effect was not found. Instead, obsess ives seem less likely to main tain inhib i tion 
over time than anxiety patients, but it is unclear whether the inhib i tion process is 
“auto matic” or stra tegic ally controlled. 

 The search light analogy has been used to describe atten tional deploy ment in 
obses sional patients, who are viewed as using broad scan ning but a narrow intense 
beam (Schachtel, 1969). Similarly, Gordon (1985) suggests that obses sional 
patients have a tend ency to be gener ally hyper at tent ive and invest excess ive effort 
under normal condi tions. Under condi tions of adverse mood, there fore, they will 
quickly show signs of atten tion failure, which will produce decre ments in 
controlled tasks whereas auto matic tasks will be unaf fected. The inef fi  ciency of 
controlled processing would be mani fes ted as prolonged rumin a tion and slowed 
actions as seen in obses sional patients (Gordon, 1985, p. 101). In a study to test the 
predic tion that obses sion als are hyper at tent ive under normal situ ations, Gordon 
(1985) compared the perform ance of obses sion als, phobics and normals in non- 
stress ful and stress ful condi tions. Subjects were presen ted with tasks of varying 
atten tional demands with and without stress ful noise. Both controlled search and 
auto matic detec tion tasks were employed in which subjects attemp ted to detect 
letter or digit targets among letter distract ors presen ted on a visual display unit. 
Memory set size (one or two targets) and speed of present a tion were varied to 



110 Emotional disorders

manip u late atten tional demands. These subjects received all exper i mental condi-
tions in random sequence under condi tions of noise and no- noise. The results of 
the study failed to support the hypo thesis that obses sion als are hyper at tent ive and 
there fore show super ior perform ance under no- stress condi tions. While obses-
sion als were slightly more accur ate on auto matic tasks, their reac tion times for 
controlled tasks were slower than the other groups under non- stress ful condi-
tions. In the stress condi tion, the accur acy of obses sion als’ perform ance on the 
auto matic task decreased, but accur acy increased slightly in the controlled tasks 
compared with other subjects. The obses sion als’ reac tion times and accur acy of 
perform ance were adversely affected as speed of present a tion increased. 

 These results only provide partial support for an atten tional defi cit in obses-
sion als. Moreover, it is possible that these patients adopt specifi c atten tional 
strategies under stress which could account for these results. The slow ness 
observed in controlled processing resembles that found in depress ives, but since 
depressed affect was not assessed in Gordon’s study, it is not possible to rule this 
out as a possible confound. 

 Slowed perform ance in obses sion als has been attrib uted to an abnor mal ity of 
decision making, as well as to atten tional factors. Milner, Beech and Walker 
(1971) sugges ted that obsess ive- compuls ives may defer decision making to an 
abnor mal extent, so that further inform a tion can be gathered. The slower 
perform ance of obses sion als (e.g. Frost & Sher, 1989; Persons & Foa, 1984) could 
be accoun ted for in terms of other cognit ive mech an isms under ly ing decision 
making. One possib il ity is that these indi vidu als have more elab or ate defi n i tions 
of concepts, espe cially those related to their fears such as contam in a tion or danger. 
As a result, in order to decide if an object is danger ous, the obses sional patient 
would have to make detailed obser va tions of the object, and decision making 
would be deferred during this process. Card- sorting tasks have been employed to 
test the predic tion that obsess ive- compuls ives have more elab or ate concepts of 
feared stimuli. When clin ical and non- clin ical compuls ives are asked to sort 
decks of cards contain ing names and descrip tions into categor ies such as size, 
contam in a tion, temper at ure, etc., the compuls ives are slower than the non- 
compuls ives, espe cially when sorting fear- related cards (Frost, Lahart, Dugas, & 
Sher, 1988; Persons & Foa, 1984). Persons and Foa (1984) showed that compuls-
ives used a greater number of categor ies than non- compuls ives, consist ent with 
the cognit ive complex ity hypo thesis. However, Frost et al. (1988) failed to 
replic ate this effect in non- clin ical compuls ives. 

 Two studies by Sher and others have tested for memory defi  cits in compuls ive 
check ers (these indi vidu als feel compelled to go over tasks to ensure they have 
been performed correctly). Sher, Mann and Frost (1984) used the Wechsler 
Memory Scale to detect global memory defi  cits in non- clin ical check ers. Subjects 
were also given a free- recall test of the tasks performed during the exper i ment. 
Checking was negat ively asso ci ated with perform ance on logical memory 
requir ing recall of semantic ally mean ing ful sequences: this effect was not medi-
ated by state anxiety. There was also a near signi fi c ant trend for check ers to show 
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poorer memory for actions. However, the fi nding of a logical memory defi cit was 
not replic ated in a subsequent study of clin ical compuls ive check ers (Sher et al., 
1989). In this study, check ers performed worse only on visual memory perform-
ance. Consistent with other studies, check ers also recalled fewer of the exper i-
mental tasks than non- check ers (see Sher et al., 1983; 1984). 

 Across the studies reviewed, there is a weak general tend ency towards less 
accur ate or slower perform ance in obsess ive- compuls ive subjects, although even 
with patient groups there are several fail ures to obtain signi fi c ant results. State 
anxiety, depres sion and worry have gener ally not been controlled in these studies, 
and may be partially respons ible for results by redu cing resource avail ab il ity in 
obsess ives (though see Sher et al., 1984). As with affect ive disorders gener ally, 
self- focus of atten tion may also be a medi at ing factor. The sali ence of self- focus is 
indic ated by cognit ive- beha vi oural formu la tions of the disorder. It consists of the 
occur rence of unwanted and abhor rent thought intru sions to which the indi-
vidual feels compelled to respond by covert neut ral ising or overt resti tu tional 
beha viours in order to reduce anti cip ated harm and negate respons ib il ity 
(Salkovskis, 1985; 1989). It follows from this that an import ant requis ite for neut-
ral ising responses is likely to be consist ent self- monit or ing of thoughts and 
heightened self- atten tion. Dispositional self- focus is signi fi c antly higher in 
check ers than in non- check ers (Frost et al., 1986), and may be respons ible for 
diver sion of atten tion away from the task performed. Another sign of a general 
perform ance defi cit in obsess ives is the fi nding of a negat ive correl a tion between 
obsess ive symp toms and scores on the Cognitive Failures Questionnaire (CFQ: 
Broadbent, Cooper, Fitzgerald, & Parkes, 1982), which meas ures self- repor ted 
indi vidual differ ences in every day errors of percep tion, action and memory (e.g. 
Broadbent et al., 1982; 1986). However, as discussed in more detail in  Chapter 8 , 
the rela tion ship between the CFQ and object ive meas ures of perform ance is 
weak, so the import of its correl a tion with obses sion al ity is unclear. At one level, 
then, obsess ive- compuls ive disorder is broadly similar to anxiety and depres sion 
in its asso ci ation with general perform ance defi cit, although the contri bu tions of 
resource defi  ciency and atten tional strategy have not been clearly distin guished. 
In addi tion, we have reviewed some attrib utes of processing which may be more 
pronounced in obses sion al ity than in anxiety and depres sion, includ ing reduced 
cognit ive inhib i tion (Enright & Beech, 1993) and increased cognit ive complex ity 
(Persons & Foa, 1984). Evidence for a distinct ive style of select ive atten tion is 
perhaps less uncon vin cing (see Broadbent et al., 1986; Gordon, 1985).  

  Anxiety, depres sion and the effi  ciency of atten tion 
in non- clin ical samples 

  Anxiety, perform ance and cognit ive inter fer ence 

 The reader is referred to reviews by Mueller (1992) and Eysenck (1992) for a 
more detailed survey of studies of anxiety and perform ance than is possible here. 
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Studies using ques tion naire meas ures of anxiety, such as the State-Trait Anxiety 
Inventory (Spielberger et al., 1970), have arrived at two broad conclu sions. First, 
there are differ ent types of anxiety, with differ ent implic a tions for perform ance. 
In general, anxiety is asso ci ated with defi  cits on a wide range of tasks, although 
the liter at ure is some what incon sist ent (MacLeod & Mathews, 1991a). Measures 
of the imme di ate mood state are stronger predict ors of perform ance defi cit than 
meas ures of trait anxiety, the under ly ing predis pos i tion to anxiety (Spielberger, 
1972). In addi tion, ques tion naire items concern ing worry and intrus ive thoughts 
predict poor perform ance more strongly than items concerned with emotional 
and physiolo gical aspects of anxiety (Matthews, 1986; Morris, Davis, & 
Hutchings, 1981). It appears also that people’s anxiety may be specifi c to partic-
u lar domains, such that social anxiety, test anxiety and math em at ics anxiety are 
distin guish able (Mueller, 1992). However, it is unclear whether the use of these 
very specifi c dimen sions improves the capa city of anxiety meas ures to predict 
perform ance (Schwarzer, 1990). A second broad conclu sion is that anxiety, and 
partic u larly worry states, tend to  inter fere  with task processing (e.g. Wine, 1982). 
In some way, processing capa cit ies (in the general sense of the term) are diver ted 
from the task at hand to self- eval u ation and other worries. As stated, this prin-
ciple is rather vague with respect to the atten tional mech an isms involved, and a 
variety of more specifi c theor ies have been proposed. Interference of this kind 
may be linked directly to the cognit ive apprais als elicited by the situ ation at hand. 
Test anxiety, for example, is asso ci ated in partic u lar with beliefs that the task is 
too diffi  cult, or the person is inad equate, leading to an expect a tion of failure on 
the task (Sarason, 1978). 

 Perhaps the most direct expres sion of cognit ive inter fer ence theory is the 
hypo thesis that worry diverts atten tional resources from task processing to 
processing task- irrel ev ant inform a tion, with a consequent decre ment in perform-
ance. As discussed in  Chapter 2 , we cannot auto mat ic ally infer a resource mech-
an ism from obser va tions of perform ance defi cit. There have been few studies of 
anxiety which have used rigor ous tests of resource theory, using the POC method 
for example. Many studies have performed the relat ively weak test of looking for 
stronger anxiety effects with more diffi  cult, and thus more atten tion ally 
demand ing, tasks. In fact, the evid ence in favour of an inter ac tion between 
anxiety and task diffi  culty is fairly strong. Eysenck (1982) reports a liter at ure 
search in which 22 out of 54 studies showed this inter ac tion, 30 studies showed 
no inter ac tion and 2 studies showed the reverse inter ac tion. In 8 out of the 
22 support ive studies, anxiety actu ally facil it ated perform ance on easy tasks, 
imply ing that anxiety effects cannot be completely under stood in terms of inter-
fer ence. 

 Other data are also suggest ive of a link between anxiety and atten tional 
resources. Eysenck (1992) reviews studies where a second ary probe detec tion task 
has been used to assess the avail ab il ity of resources in a dual- task situ ation. Two 
out of three studies showed that anxiety was asso ci ated with a slower response to 
probes, even when high- and low- anxious groups were equated for primary task 
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perform ance. Anxious subjects are also more easily distrac ted by neutral stimuli 
(Eysenck, 1988), which (within a late selec tion model of atten tion) might be 
attrib uted to lack of atten tional resources for reject ing irrel ev ant stimuli. Eysenck 
(1988) puts forward an altern at ive explan a tion, that anxious subjects may be 
more prone to scan the envir on ment to detect threats and this diverts atten tion 
from task perform ance. 

 If results of this kind justify a tent at ive resource explan a tion of perform ance 
defi  cits, the next issue is whether the resource is general or multiple. Revelle 
(1989; Humphreys & Revelle, 1984) has considered this ques tion directly. His 
model of stress effects distin guishes two types of resource: one for atten tional 
tasks (sustained inform a tion trans fer or SIT resources), and one for short- term 
memory (STM). Anxiety states inter act with motiv a tional and cognit ive factors 
to reduce on- task effort, which in turn impairs perform ance of tasks limited by 
SIT resources, but not STM tasks. Deleterious effects of anxiety on STM are 
attrib uted to an arousal mech an ism: arousal and alloc a tion of effort are quite 
separ ate in the model. In other words, worry- driven inter fer ence mainly infl u-
ences tasks requir ing atten tion rather than memory. Leon and Revelle (1985) and 
Geen (1985) provide evid ence in support of purely atten tional inter fer ence. 

 An altern at ive view is that anxiety specifi c ally affects short- term recall. 
Deleterious effects of state anxiety on digit- span recall seem to be partic u larly 
reli able (Eysenck, 1982). Eysenck (1982) has argued that anxiety is asso ci ated 
with a specifi c defi cit in working memory capa city, where working memory 
refers to a system perform ing both processing and short- term storage func tions. 
Some studies support this view. Eysenck (1985) showed from a fi ne- grained 
analysis of a letter- processing task that anxiety impaired rehearsal and tempor ary 
storage of letters, but did not affect other processes such as letter trans form a tion. 
Darke (1988) compared tasks requir ing mainly memory storage, and both storage 
and processing; the latter task was more sens it ive to anxiety, imply ing that anxiety 
reduces active, working memory capa city.  

  Anxiety and motiv a tion 

 The nature of rela tion ships between anxiety, motiv a tion and strategy is prob lem-
atic. Theoretical accounts differ sharply, with Humphreys and Revelle (1984) 
relat ing anxiety to diver sion of effort from on- task to off- task processing, whereas 
Eysenck (1982; 1992) claims that anxious subjects often devote  more  effort to the 
task, to compensate for their lack of short- term memory. Depending on task 
demands, the compens at ory effort may or may not be success ful in main tain ing 
processing effect ive ness. Consistent with this hypo thesis, incent ives tend to 
benefi t perform ance in subjects low in anxiety, but not those high in anxiety 
(Calvo, 1985; Eysenck, 1985). An altern at ive explan a tion is that anxious subjects 
may be more likely to appraise the levels of perform ance required to gain the 
incent ive as being beyond their personal compet ence. Eysenck (1992) also refers 
to unpub lished studies by Dornic (e.g. 1977), in which anxious subjects repor ted 
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higher effort during task perform ance. Unfortunately, anxiety was confoun ded 
with extra ver sion, so it is diffi  cult to draw strong conclu sions from them. Two 
more recent studies (Matthews et al., 1990b, exper i ment 1A; Westerman & 
Matthews, 1992), with 100 and 49 subjects respect ively, tested the effects of both 
anxiety and extra ver sion on effort in a neutral testing envir on ment. The tasks 
were demand ing, a capa city- limited vigil ance task, and a visual memory search 
task. Effort was assessed twice within each study by a 9–item task motiv a tion 
scale, with a reli ab il ity (alpha) of about 0.8, and by a single rating of effort. No 
signi fi c ant linear or inter act ive rela tion ships between extra ver sion, anxiety/neur-
oticism and either effort measure were found. The specifi c compar ison tested by 
Dornic (neur otic intro verts versus stable extra verts) was also non- signi fi c ant. 
Analysis of mood, meas ured with the UMACL (Matthews et al., 1990b), showed 
that task motiv a tion was consist ently negat ively related to depressed mood (range 
of correl a tions for the motiv a tion scale were –0.30 to –0.44), but there were no 
signi fi c ant correl a tions between tension and motiv a tion. 

 Other evid ence is support ive of the Humphreys and Revelle (1984) hypo thesis 
of reduced on- task effort in anxious states. A series of studies by Mueller (e.g. 
1978; 1979) found that anxiety consist ently reduces the spon tan eous reor gan isa-
tion of mater ial to be memor ised, imply ing that anxious subjects are reluct ant to 
use demand ing, effort ful strategies in encod ing and/or rehearsal during memory 
tasks. Schonpfl ug (1992) also found no evid ence for a correl a tion between anxiety 
and a more active processing style: subjects low in both anxiety and intel li gence 
were distin guished from other subjects by an ener getic and motiv ated approach 
to the task used. Evidence from studies of cognit ive content in anxiety are also 
suggest ive of reduced motiv a tion in anxiety. Test- anxious subjects seem to set 
lower levels of aspir a tion for them selves (Trapp & Kausler, 1958), which implies 
lower motiv a tion. Geen (1987) points out that the thoughts of test- anxious 
subjects are often char ac ter ised by wishes to escape from the situ ation. Studies of 
stress (see  Chapter 8 ) show that neur oticism is asso ci ated with the reduced use of 
active, task- focused strategies (e.g. McCrae & Costa, 1986). 

 Psychophysiological data provide some support for Eysenck’s (1992) hypo-
thesis of increased effort in anxiety. Fowles (1992) reviews studies showing that 
states of acute anxiety, such as panic attacks, are asso ci ated with physiolo gical 
mobil isa tion for action, and read i ness for active avoid ance. However, heart rate, 
the main index of mobil isa tion in this context, is substan tially elev ated during 
panic attacks, but not during anti cip at ory anxiety matched for rated intens ity 
(Taylor et al., 1986). We would expect anti cip at ory anxiety to be more common 
than panic in exper i mental situ ations. Test anxiety, char ac ter ised by Geen (1987) 
as being asso ci ated with passive rather than active avoid ance, is indeed usually 
unre lated to auto nomic activ a tion, even in eval u at ive settings (Holroyd & Appel, 
1980). 

 Overall, it appears that anxiety is only posit ively asso ci ated with on- task effort 
under rather special circum stances, where there is a strong and imme di ate 
perceived threat, or, perhaps, where task perform ance is appraised as instru mental 
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in effect ing avoid ance or escape (see Eysenck, 1982). There is also evid ence from 
test anxiety research (e.g. Sarason, Sarason, & Pierce, 1990) that anxious subjects 
may perform better under reas sur ing instruc tions, possibly because non- anxious 
subjects fi nd them demo tiv at ing. Under eval u at ive condi tions, a degree of 
with drawal from the task and reduced on- task effort seems more typical of 
anxiety reac tions. In general, the research reviewed has rather neglected the 
role of the anxious person’s appraisal of the task in moder at ing the anxiety–effort 
rela tion ship.   

  Theoretical issues 

 In sum, there is theor et ical disagree ment over the exact nature of anxiety decre-
ments in perform ance. Mueller (1992) discusses other possible mech an isms, 
includ ing the hypo thesis that test- anxious subjects are defi  cient in study skills and 
so tend to be poorly prepared for exam in a tions. Similarly, socially anxious 
subjects might be defi  cient in social skills, and so forth. That is, anxiety may be 
asso ci ated with decre ments in skill and know ledge, which are the true causes of 
poor perform ance. However, it appears that even test- anxious subjects with good 
study skills show perform ance decre ments in eval u at ive condi tions (Naveh-
Benjamin, McKeachie, & Lin, 1987). Similarly, social phobics may show perform-
ance defi  cits only in certain situ ations, such as speak ing in public, yet their 
speak ing skills are intact. It is likely that in such situ ations self- monit or ing and 
worry use atten tional resources. In addi tion, beha vi oural coping responses in 
these situ ations—for example, avoid ing eye contact, not allow ing pauses in 
conver sa tion and so on—can produce inter fer ence in execut ing the speak ing 
task. 

 Assuming that anxiety has a genuine causal effect on perform ance, it seems 
that neither the Humphreys and Revelle (1984) nor the Eysenck (1982) explan a-
tions can account for the data; they predict a task- specifi city of effects which is 
not actu ally found. The Humphreys and Revelle model cannot explain the effects 
of anxiety on pure memory storage func tions (e.g. Eysenck, 1985), except by 
attrib ut ing them to arousal, and the working memory hypo thesis cannot explain 
effects on pure atten tional tasks, such as Geen’s (1985) vigil ance task. Another 
diffi  culty is that perform ance of short- term memory tasks may be limited by 
factors other than working memory capa city, render ing anxiety effects ambigu ous. 
Dempster (1981) reviews evid ence suggest ing that indi vidual differ ences in 
digit span are asso ci ated with item iden ti fi c a tion and encod ing processes, rather 
than with capa city  per se . Complex working memory tasks such as that used 
by Darke (1988) prob ably require atten tional resources, central exec ut ive 
processes and stra tegic control, in addi tion to short- term storage. Anxiety also 
affects tasks which are unlikely to be limited by either SIT resources or working 
memory. Anxious subjects, for example, use muscu lar energy inef fi  ciently in 
ball- throw ing (Weinberg, 1978) and show defi  cits in fi ne motor control (Calvo 
& Alamo, 1987). 
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 Diffi culties also arise in assess ing the level of control indi vidu als have over 
anxiety effects on perform ance. One of the more reli able anxiety effects on 
atten tion is impaired second ary task perform ance when two tasks are performed 
concur rently (Eysenck, 1982). This fi nding has been taken as evid ence for 
Easterbrook’s (1959) cue util isa tion hypo thesis, the idea that the arousal asso ci-
ated with anxiety leads to an auto matic reduc tion in the range of stimuli processed. 
However (see Eysenck, 1988), it could equally be the case that the atten tional 
narrow ing observed is controlled by the subject’s active attempts to compensate 
for reduced capa city by alloc at ing a higher propor tion of capa city to the primary 
task. Lacking manip u la tions of task prior ity, the dual- task studies are unin form-
at ive in this respect. Furthermore, anxiety tends to affect the speed–accur acy 
trade- off in perform ance, with anxious subjects tending to be more cautious and 
hence slower to respond (Geen, 1987). Low- level neural beha vi oural inhib i tion 
mech an isms may contrib ute to this effect (see Wallace & Newman, 1990), but 
the primary mech an ism seems to be cognit ive. Response with hold ing is often 
though not invari ably used as a coping strategy by anxious subjects to avoid 
commit ting errors (Geen, 1987). However, strategy choice depends on perceived 
demands of the exper i mental setting: Leon and Revelle (1985) showed a more 
risky speed–accur acy trade- off in anxious subjects under time pres sure. More 
gener ally, as discussed in the next section, anxious subjects appear to be conscious 
of some atten tional impair ment, imply ing a higher- rather than a lower- level 
mech an ism. 

 In summary, anxiety, partic u larly state worry, appears to be asso ci ated with 
fairly general perform ance decre ments. The data are suggest ive of a resource 
mech an ism, but there have been few rigor ous tests of the resource hypo thesis, 
and it is diffi  cult to asso ci ate anxiety effects with any specifi c type of resource. 
There may also be a variety of mech an isms for anxiety effects (Mueller, 1992). 
The stra tegic effects observed by Leon and Revelle (1985) imply that anxiety 
affects exec ut ive control of perform ance, although there may also be lower- level 
effects.  

  Performance defi cit and cognit ive content: Test- anxiety research 

 We have iden ti fi ed worry as the most detri mental compon ent of anxiety, but 
worry may adopt a variety of specifi c forms. A programme of research conduc ted 
by Sarason over a 40-year period provides more detailed inform a tion on the rela-
tion ship between object ive perform ance defi  cits and the self- repor ted content of 
the performer’s cogni tions. Sarason et al. (1990) point out that worry, preoc cu pa-
tion and self- preoc cu pa tion should be distin guished. Neither preoc cu pa tion nor 
self- preoc cu pa tion is neces sar ily negat ive in content, and preoc cu pa tion may not 
be self- focused. Worry or anxious self- preoc cu pa tion is specifi c ally asso ci ated 
with heightened concern over one’s perceived inad equa cies. Hence, the follow ing 
cognit ive events are char ac ter istic of anxiety- provok ing situ ations (Sarason et al., 
1990, p. 2):



Performance defi cit and cognit ive content 117

   1.   The situ ation is seen as diffi  cult, chal len ging, and threat en ing.  
  2.   The indi vidual sees himself or herself as inef fect ive, or inad equate, in hand-

ling the task at hand.  
  3.   The indi vidual focuses on undesir able consequences of personal inad equacy.  
  4.   Self- deprec at ory preoc cu pa tions are strong and inter fere or compete with 

task- relev ant activ ity.  
  5.   The indi vidual expects and anti cip ates failure and loss of regard by others.    

 Sarason et al. (1986a) have devised three ques tion naires to measure the various 
kinds of trait and state cognit ive activ ity gener ated by test situ ations. The 
Cognitive Interference Questionnaire (CIQ) is a state measure of inter fer ing 
thoughts that occur in a specifi c, recent situ ation. It meas ures both task- relev ant 
and task- irrel ev ant “worries”. The Thought Occurrence Questionnaire (TOQ) 
meas ures a trait of cognit ive style, asso ci ated with frequently intrud ing thoughts: 
as with the state measure, task- relev ant and -irrel ev ant intru sions are discrim in-
able. The Reactions to Tests (RTT) ques tion naire is a devel op ment of earlier test 
anxiety scales, with cognit ive scales of Worry and Test-Irrelevant Thinking, and 
non- cognit ive scales of Tension and Bodily Reactions. The subscales of each 
ques tion naire tend to be mutu ally posit ively inter cor rel ated; the total scores on 
the three ques tion naires also correl ate, at about 0.3–0.5 (Sarason et al., 1986a). 

 Experimental work estab lishes at least some differ en tial valid ity of the 
subscales. The worry scale of the RTT appears to be asso ci ated with poorer 
perform ance on tasks of anagram solu tion (Sarason & Turk, 1983), digit- symbol 
substi tu tion (Sarason, 1984, study 2) and general know ledge (Sarason et al., 
1986a, study 2B). The task- relev ant thoughts subscale of the CIQ was also negat-
ively related to perform ance in the latter study. No other RTT scales were 
consist ently related to perform ance across the three studies cited. Relationships 
between worry and perform ance vary with situ ational char ac ter ist ics as predicted 
by the hypo thesis that it is specifi c ally negat ive self- preoc cu pied cogni tions which 
inter fere with perform ance. RTT worry is most strongly related to perform ance 
impair ment when instruc tions are ego- involving (Sarason et al., 1986a, study 
2B): the correl a tion between worry and CIQ score is about 0.5. When instruc-
tions are of this kind (Sarason, 1984, study 2), worry is most strongly related to 
the CIQ scale of task- related inter fer ence (Sarason et al., 1986a). Conversely, 
high worry subjects may perform at the same level as low worry subjects (Sarason 
& Turk, 1983; Sarason, 1984, study 2; Sarason et al., 1986a, study 2B) when 
instruc tions are reas sur ing or direct the subject’s atten tion to the task at hand. In 
these studies, the instruc tions also tended to reduce CIQ scores in high worry 
subjects. Sarason and Turk (1983) found that general reas sur ance seems to impair 
the perform ance of non- worry subjects, possibly because the instruc tions were 
demo tiv at ing to these subjects. However, atten tion- direc tion instruc tions 
gener ate high perform ance levels in all groups. The provi sion of social support 
also seems to reduce perform ance decre ments, cognit ive inter fer ence and self- 
preoc cu pa tion in test- anxious subjects (Sarason, 1981). 
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 Performance correl ates of the other trait measure, the TOQ, are similar in 
some respects to those of worry: the TOQ is negat ively related to perform ance in 
motiv at ing and neutral condi tions, but posit ively related to perform ance under 
task- orient ing condi tions (Sarason et al., 1986a, studies 4, 5). In one study, 
Sarason et al. (1986a, study 5) asked half of their subjects to perform a dual- 
atten tion task of respond ing to specifi ed clock times while proofread ing. There 
was no inter act ive effect of TOQ score and the dual- task condi tion on the 
primary task of proofread ing, but, on a subsequent anagrams task, TOQ score 
was posit ively related to perform ance in those subjects who had previ ously parti-
cip ated in the dual- task condi tion, but the rela tion ship was negat ive in subjects 
parti cip at ing in the single- task condi tion. That is, the dual- task manip u la tion 
appears to have produced a persist ent reori ent ing of atten tion towards the task in 
the high TOQ scorers. This result would seem to be broadly compar able with 
distrac tion effects obtained in studies of depres sion discussed previ ously in this 
chapter. Sarason (1988) notes that the dual- task manip u la tion gener ally lowered 
cognit ive inter fer ence, thus imply ing that it may shift the focus of atten tion from 
the self to the task. 

 A recent unpub lished study by Matthews and Noble links cognit ive inter fer-
ence to cognit ive process vari ables believed to gener ate stress, as discussed in 
 Chapter 8 . Eighty- six drivers completed a battery of state meas ures, includ ing the 
CIQ, imme di ately before and after a drive. Primary and second ary appraisal and 
coping ques tion naires were also completed after the drive. Primary appraisal 
meas ures were concerned with the initial eval u ation of the situ ation, whereas 
second ary appraisal related to perceived capab il ity to deal with the demands of 
the situ ation. Specifi c coping strategies were also assessed, as listed in  Table 6.1 . 
The table shows that follow ing the drive, both task- relev ant and task- irrel ev ant 
thoughts were related to dimen sions of emotional stress meas ured by the UMACL 
(Matthews, Jones, & Chamberlain, 1990c), such as depres sion and tension, and to 
a state measure of private self- focus, similar to that of Sedikides (1992). However, 
task- relev ant thoughts were more strongly related than task- irrel ev ant thoughts 
to cognit ive process meas ures of primary appraisal and coping. A multiple- 
regres sion testing infl u ences on  change  in task- relev ant cognit ive inter fer ence 
across the drive showed that only the coping meas ures contrib uted signi fi c antly 
to the regres sion, imply ing that the main causal infl u ences on inter fer ence are 
active attempts at coping, partic u larly reappraisal strategies direc ted towards 
chan ging emotional reac tions. That is, although coping is often neces sary to deal 
with stress ful events, it may also gener ate cognit ive inter fer ence likely to impair 
task perform ance. Kanfer and Stevenson (1985) demon strated directly that 
cognit ive self- regu la tion and coping strategies can inter fere with perform ance, as 
discussed in more detail in  Chapter 10 . 

 The work of Sarason and his colleagues is limited by its neglect of the inform-
a tion- processing char ac ter ist ics of the dual- atten tion task employed. This work 
would also benefi t from more expli cit tests of the causal effects of states of self- 
preoc cu pa tion. However, it ampli fi es the basic propos i tion that worry impairs 
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perform ance in import ant ways. It shows that theor ies defi cit must make some 
refer ence to cognit ive content: not all intrus ive thoughts are asso ci ated with 
perform ance decre ment. People often seem to time- share task processing and 
task- irrel ev ant thoughts quite effi  ciently, possibly because the latter are relat ively 
low in prior ity, intrud ing into the inter vals between processing activ it ies. Task- 
relev ant think ing seems partic u larly damaging to perform ance, perhaps because 
it gener ates self- eval u at ive processing, which takes prior ity over task processing. 
Furthermore, self- relev ant cognit ive inter fer ence may be asso ci ated with a 
general dispos i tion towards intrus ive thoughts (assessed by the TOQ) as much as 
with a dispos i tion towards negat ive intru sions (assessed by the worry scale of the 
RTT). Finally, Sarason et al. (1990) suggest that social anxiety gener ates self- 
preoc cu pa tion, which may disrupt and impair social percep tions and beha viours.  

  Depressed mood 

 Although depressed patients show a general perform ance defi cit across a range of 
tasks, there has been rather little work in non- clin ical samples on the effects of 
depressed mood on atten tional perform ance. The most import ant research of this 
kind has been conduc ted by Henry Ellis and various collab or at ors, in studies of 
induced mood on memory. Ellis and Ashbrook (1987) propose that depressed 
mood has effects similar to state anxiety, in divert ing atten tional capa city and 
cognit ive effort to task- irrel ev ant processing. Evidence for the hypo thesis comes 
from studies of memory. In several studies, induced depres sion impaired memory 

    TABLE 6.1     Relationships between cognitive interference (Sarason et al., 1986a) and 
emotional stress, state private self- focus, appraisal and coping strategy, measured after 
vehicle driving ( n  = 86; Matthews & Noble, unpub lished)  

  Cognitive interference  

  Task- relev ant    Task- irrel ev ant  

 Emotional stress  Tension    48**    28* 
 Depression    33**    24* 
 Fatigue    21*    31** 
 Private self- focus    34**    47** 

 Primary appraisal  Threat    45**    19 
 Loss    30**    18 
 Challenge    44**    13 

 Secondary appraisal  Perceived control  −11  −13 
 Coping  Direct    30**    21* 

 Confrontive    43**    39** 
 Positive reappraisal    58**    36** 
 Suppression  −10    16 

   ** P  < 0.01; * P  < 0.05     
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tasks requir ing elab or a tion, or effort, but failed to affect memory for highly 
organ ised mater ial, considered to require little capa city. Clearly, depressed mood 
impairs demand ing memory tasks, but it is unclear that a resource mech an ism is 
involved. Hertel and Hardin (1990) suggest that depress ive defi cit is one of initi-
at ive, and so is most evident in tasks requir ing spon tan eous use of new strategies, 
a hypo thesis suppor ted by their studies of induced and natural depres sion and 
recog ni tion memory. 

 The most direct test of the resource hypo thesis has been repor ted by Griffi n, 
Dember and Warm (1986), who looked at the perform ance on a demand ing 
vigil ance task of under gradu ates obtain ing high or low scores on the Beck 
Depression Inventory (BDI). Depression had no effect on either overall level of 
perform ance or on vigil ance decre ments, imply ing no group differ ence in the 
avail ab il ity of atten tional resources. However, depress ives made less use of prob-
ab il ity inform a tion than non- depress ives. Griffi n et al. (1986) infer that depres-
sion affects task strategy, with depressed subjects failing to process task inform a tion 
actively. This hypo thesis can readily explain the memory data reviewed by Ellis 
and Ashbrook (1987). It also suggests a paral lel between depres sion effects 
and anxiety effects on elab or a tion (Mueller, 1992): both condi tions seem to be 
asso ci ated with a reduc tion in active processing. 

  Defi cits in problem- solving and meta- cogni tion 

 There is also evid ence for adverse effects of mild depres sion on complex, skilled 
perform ance, though the studies concerned are not very inform at ive about the 
inform a tion- processing mech an isms involved. Klein, Fencil-Morse and Seligman 
(1976) showed that high scorers on the BDI were gener ally slow on anagram solu-
tion, an effect they ascribed to the motiv a tional and cognit ive consequences of 
learned help less ness. Consistent with this hypo thesis, non- depressed subjects 
showed defi  cits similar to those of depressed subjects follow ing expos ure to insol-
uble anagrams. Depressed subjects’ perform ance improved to the same level as that 
of non- depressed subjects if they were instruc ted that their prior failure was due to 
the diffi  culty of the problem rather than their own incom pet ence. Comparable 
effects have been demon strated in clin ical depress ives (Price, Tryon, & Raps, 1978). 
A series of studies reviewed by Nezu and D’Zurilla (1989) suggest a general defi cit 
in problem solving in mildly depressed subjects, although, unfor tu nately, the meas-
ures of problem solving are some what indir ect. For example, Nezu and Ronan 
(1987) used ratings of the effect ive ness of solu tions to a series of inter per sonal prob-
lems, derived and valid ated in prior research. Students with high BDI scores not 
only produced less effect ive solu tions but also fewer altern at ive solu tions, suggest ing 
a cautious problem- solving strategy. Other studies showing a defi cit in mild depres-
sion used a self- report measure shown to predict obser va tional ratings of problem- 
solving beha vi oural compet ence. Nezu (1986) showed a compar able defi cit on this 
measure in clin ical depress ives. Two of the studies reviewed by Nezu and D’Zurilla 
(1989) also showed anxiety defi  cits in self- appraised problem- solving compet ence. 
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 Slife and Weaver (1992) attemp ted to distin guish depres sion effects on 
cognit ive and meta- cognit ive skills. Meta- cognit ive skills can be divided into at 
least two compon ents: know ledge about cogni tion such as the estim ated accur acy 
of one’s own cognit ive perform ance, and the ability to monitor and regu late 
cogni tion (e.g. Brown & Palinscar, 1982). In one study Slife and Weaver (1992) 
manip u lated mood and in the other they meas ured depres sion with the BDI, 
using college students as samples in both. Only severely depressed students, as 
indic ated by BDI scores, showed impaired cognit ive skill on a task requir ing 
solu tion of math em at ics prob lems. However, both mild BDI depres sion and 
induced depressed mood were asso ci ated with meta- cognit ive defi  cits of decreased 
accur acy of pre- and post- test ratings of personal perform ance, indic at ing defi -
cien cies in both know ledge and monit or ing/regu la tion of cogni tions. Cognitive 
and meta- cognit ive skill meas ures were empir ic ally inde pend ent, but it is possible 
that a more fi ne- grained analysis of perform ance than that of Slife and Weaver 
(1992) would show rela tion ships between meta- cogni tion and strategy choice 
and regu la tion of cogni tion. Self- report defi  cien cies in meta- cogni tion are also 
related to stress prone ness. Wells (1994a) repor ted signi fi c ant posit ive correl a tions 
( n =96) of 0.68 between a measure of “meta- worry” and trait anxiety, and of 
0.60 between “meta- worry” and neur oticism (see  Chapter 7  for a more detailed 
discus sion).  

  Defi cits in basic inform a tion processing 

 Depression effects are not confi ned to task strategy and meta- cogni tion. Yee and 
Miller (e.g. 1988) provide evid ence from a series of studies of event- related 
poten tials (ERPs), suggest ive of defi  cits in basic inform a tion processing. Their 
work uses subjects selec ted from the normal popu la tion for dysthy mia, chronic 
but relat ively mild depress ive symp toms asso ci ated with elev ated BDI scores. Yee, 
Deldin and Miller (1992) demon strated a reduced N1–P2 response in dysthym ics, 
which they attrib ute to a defi cit in early stim u lus processing. On the basis of 
earlier research on late ERP compon ents, they also suggest that dysthym ics are 
defi  cient in later “cognit ive” processing during controlled processing. However, 
they caution that it is diffi  cult to identify dysthym ics’ lack of respons ive ness with 
any specifi c ERP compon ent.   

  Lack of energy 

 In this section, we consider lack of energy or fatigue as an element of stressed 
mood, the polar oppos ite of feel ings of energy and vigour (for other approaches 
to fatigue, see Craig & Cooper, 1992). Traditionally, subject ive energy has been 
seen as an expres sion of the person’s state of cortical arousal (e.g. Lindsley, 1952). 
According to the Yerkes–Dodson Law (Yerkes & Dodson, 1908), cortical arousal 
is related to perform ance by an inverted-U curve, such that the optimal level of 
perform ance is inversely related to task diffi  culty. More recently, several lines of 
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evid ence have conspired to under mine this simple view of the ener get ics of 
perform ance. First, both cortical and subject ive arousal appear to be multi di men-
sional (Thayer, 1989; Vanderwolf & Robinson, 1981), as is perform ance effi -
ciency. Second, as Hockey’s (1984) analysis of stress effects demon strates, the 
effects of arousal on perform ance depend on both the source of arousal and the 
inform a tion demands of the task. Third, meas ure ment of physiolo gical arousal is 
fraught with diffi  culty because differ ent indices fail to inter cor rel ate (Fahrenberg 
et al., 1983), and there are indi vidual differ ences in the respons iv ity of differ ent 
physiolo gical systems (Lacey, 1967). Fourth, arousal manip u la tions may be 
confoun ded with other infl u ences on perform ance, such as distrac tion (Naatanen, 
1973). Fifth, there is surpris ingly little direct empir ical evid ence in favour of the 
inverted-U curve (Matthews, 1985; Neiss, 1988). A recent study of approx im-
ately 180 subjects perform ing a battery of 10 tasks found little evid ence that EEG 
arousal was a reli able predictor of perform ance (Matthews & Amelang, 1993). 
Relationships between EEG meas ures and perform ance were weak and task- 
specifi c. Contemporary research on the ener get ics beha viour tends to reject the 
inverted-U hypo thesis in favour of more soph ist ic ated theor et ical frame works in 
which arousal systems are seen as more circum scribed both physiolo gic ally and in 
terms of their infl u ence on perform ance (see Hockey, Gaillard, & Coles, 1986). 
The arousal concept may still be useful as a unify ing prin ciple (Anderson, 1990), 
but both the oper a tional defi n i tions of arousal adopted and the range of cognit ive 
processes sens it ive to arousal dimen sions must be specifi ed more care fully than 
has often been the case in previ ous research. 

 Matthews (1992a) reviews a programme of research on the rela tion ship 
between lack of energy and perform ance of atten tion ally demand ing tasks. 
Studies of single- task perform ance (e.g. Matthews et al., 1990b) show that energy 
is posit ively asso ci ated with perform ance effi  ciency on tasks which are both 
demand ing and purely atten tional in nature. For example, controlled visual 
search (i.e. search ing for a letter target among letter distract ors) is sens it ive to self- 
repor ted energy, but auto matic search (search ing for a letter target among digit 
distract ors) and controlled memory search (match ing a single displayed letter 
against several letter targets held in short- term memory) are not. Matthews et al. 
(1990b) inter pret these fi nd ings as support for the Humphreys and Revelle (1984) 
hypo thesis that arousal is related to avail ab il ity of atten tional resources. There is 
also some evid ence that the effect gener al ises to a complex skill, oper at ing a post- 
offi ce coding desk (Matthews et al., 1992). Energy is also more strongly related 
to dual- task perform ance than to the perform ance of single tasks (Matthews, 
Davies, & Westerman, 1990d; Matthews & Margetts, 1991). Matthews and 
Margetts (1991) used the POC tech nique discussed in  Chapter 2  to examine the 
rela tion ship between energy and resource util isa tion. Comparisons of POCs for 
groups high and low in energy showed that: (1) energy was asso ci ated with 
greater resource avail ab il ity, and (2) high energy subjects alloc ated their addi-
tional resources only to high- prior ity task compon ents. In other words, deploy-
ment of their extra resources depended on their strategy for select ive atten tion. 
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Energetic aspects of stressed mood states have been rather neglected in the clin ical 
liter at ure. The data reviewed imply that depressed patients in partic u lar, who 
tend to be low in subject ive energy (Matthews & Southall, 1991), are likely to be 
defi  cient in atten tional resources as a result. Matthews (1992a) argues that the 
energy data can most easily be explained by a biolo gical mech an ism—activ a tion 
of a cholin er gic system ascend ing to the cortex (see also Thayer, 1989).  

  Conclusions 

 We have seen that the effects on atten tional effi  ciency of state anxiety and depres-
sion are asso ci ated with intrus ive thoughts and worries. There are few clear- cut 
differ ences between the effects of negat ive emotional states in normal subjects 
just reviewed, and those of clin ical anxiety and depres sion described in the fi rst 
part of this chapter. Clinical defi  cits are perhaps some what more severe, partic u-
larly in the lack of compens at ory effort shown by depressed patients, but few 
qual it at ive differ ences have been estab lished. A possible differ ence is the relat ive 
enhance ment of perform ance by distrac tion in clin ical groups, although as we 
have seen, the addi tion of a second ary task to a primary task tends to enhance 
anxiety defi  cits in normal groups. 

 Obsessive- compuls ive check ers appear to show partic u lar defi  cits in memory 
for actions and also of atten tion, although these data are far from conclus ive at the 
present time. These effects could be attrib ut able to a failure to encode mater ial in 
memory perhaps due to resource limit a tions, or a failure in retrieval of memor ies. 
The simplest explan a tion is that cognit ive rumin a tion in these indi vidu als inter-
feres with the processing and encod ing of action- relev ant mater ial. However, 
 meta- cognit ive  defi  cits may exist rather than actual general memory defi  cits 
which exert an infl u ence on perform ance and action in these indi vidu als. Meta- 
cogni tion refers to higher- level cognit ive processes which involve abil it ies to 
think about think ing, monitor one’s thought and modify cognit ive processes (e.g. 
Nelson & Narens, 1990). We have seen how depres sion is asso ci ated with meta- 
cognit ive defi  cits in which subjects are inac cur ate at estim at ing their cognit ive 
perform ance effi  ciency both before and after certain tasks (Slife & Weaver, 1992). 
Obsessive- compuls ives may in a similar way doubt the accur acy and effi  ciency of 
their memor ies, although object ive accur acy may show little or no general 
impair ment. We return to this issue in  Chapter 14 . 

 Appraisals of the self as unable to cope effect ively with task demands seem to 
play a special role in gener at ing worries and thoughts which inter fere with task 
processing. It is some what unclear whether the inter fer ence effect is asso ci ated 
with a simple diver sion of resources to task- irrel ev ant processing, or whether it is 
stra tegic in nature, or both. Strategically, the anxious or depressed person may 
fail to alloc ate resources to processing, even though they are not alloc ated to task- 
irrel ev ant processing, perhaps because of a motiv a tional or a meta- cognit ive 
defi cit. Lack of perceived control over task perform ance might produce a motiv-
a tional effect of this kind; in the extreme case, the person is resigned or apathetic 
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rather than anxious or depressed. From this perspect ive, the anxiety defi cit may 
be greater on more diffi  cult tasks not because they are more resource- demand ing, 
but because success ful perform ance is appraised as less attain able even with invest-
ment of mental effort. There is some evid ence that the defi cit of anxious subjects 
on diffi  cult tasks can be reversed by provid ing success feed back (Weiner & 
Schneider, 1971), although, unfor tu nately, the design of the study confounds 
anxiety with achieve ment motiv a tion. The two altern at ives are not exclus ive, and 
it may be that the nature of the processing defi cit depends on the person’s 
apprais als. Variations in the rela tion ship between anxiety and motiv a tion may 
depend on the extent to which good perform ance is perceived as instru mental in 
redu cing anxiety. The safe (if bland) conclu sion is that both direct resource 
inter fer ence and motiv a tional effects may mediate the effects of anxiety on 
perform ance. Motivational effects are likely to depend on the person’s apprais als, 
which could account for the diffi  culty in relat ing anxiety defi  cits to a single 
inform a tion- processing mech an ism. It is possible, too, that depres sion and anxiety 
differ in their motiv a tional effects, even if they do have some common effects on 
the avail ab il ity of resources (Eysenck 1992), in that depressed mood seems to be 
more reli ably related to low motiv a tion. 

 We have also seen that subject ive energy is correl ated with atten tional effi -
ciency, and there is some fairly direct evid ence support ing a resource mech an ism. 
Although the effect may be attrib ut able to psycho bi o lo gical processes correl ated 
with energy, it may well contrib ute to cognit ive defi  cits in clin ical condi tions 
char ac ter ised by fatigue and lassit ude. In addi tion, analyses of stress effects on 
strategy use (e.g. Hockey, 1986) suggest that energy effects may be modi fi ed by 
the persons’s apprais als and beliefs about his or her feel ings of tired ness. A person 
who believes he or she is too tired to cope with a task will prob ably perform more 
poorly as a result. The perform ance of depressed patients suffer ing from chronic 
fatigue may be partic u larly impaired because the adverse consequences of their 
genuine resource impair ment will be ampli fi ed by their lack of belief in their 
personal effi c acy. On the other hand, as studies of sleep depriva tion show 
( Johnson, 1982), tired but highly motiv ated people may well perform normally.      



                 PART II 

 Cognitive content and process 
in emotional disorder    
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     The most intensely considered aspect of atten tion in cognit ive theor ies of 
emotional dysfunc tion has been the content of atten tion. This has been given 
various labels, such as appraisal (Lazarus & Folkman, 1984), self- state ments (Ellis, 
1962), worry (Borkovec, Robinson, Pruzinsky, & DePree, 1983), negat ive auto-
matic thoughts (Beck, 1967), intrus ive thoughts (Rachman, 1981) and cata-
strophic misin ter pret a tions (Clark, 1986). While it is not clear if these labels refer 
to a single class of cognit ive event, it is accep ted that these events occur in the 
stream of conscious ness. They also inter fere with concur rent effort ful processing 
(see  Chapter 6 ), and thus by defi n i tion rely on atten tion.  

  Varieties of thought in emotional disorders 

 In anxiety disorders, three types of thought have attrac ted research interest; these 
have been termed worry, auto matic thoughts and obses sions (also referred to as 
intrus ive thoughts). The term auto matic thoughts has also been used to refer to 
negat ive think ing in depres sion (e.g. Beck, 1967). 

 The concept of worry has gained heightened prom in ence since its use in the 
context of Generalised Anxiety Disorder (GAD), in which it is the central 
defi n ing feature (DSM-III-R; APA, 1987). In early work, Borkovec et al. (1983, 
p. 10) defi ned worry as “a chain of thoughts and images, negat ively affect- laden 
and relat ively uncon trol lable”. Moreover, they view the worry process as an 
attempt at problem solving: “The worry process repres ents an attempt to engage 
in mental problem solving on an issue whose outcome is uncer tain but contains 
the possib il ity of one or more negat ive outcomes. Consequently worry relates 
closely to fear processes” (p. 10). Borkovec’s theor ising has evolved to the point 
of suggest ing that worry refl ects a way in which some indi vidu als, espe cially 
GAD patients, cope with the world by the predom in ant use of concep tual activ ity 
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(Borkovec, Shadick, & Hopkins, 1991). Borkovec and colleagues defi ne worry as 
a predom in antly concep tual, verbal linguistic, as opposed to imaginal activ ity in 
both normals and GAD clients. 

 Beck (1967) used the term auto matic thoughts to refer to the thoughts which 
seemed to char ac ter ise the stream of conscious ness in anxious and depressed 
patients. The term was inten ded to refl ect the nature of such thoughts which 
occur without delib er a tion and seem invol un tary. Beck et al. (1985) assert that 
negat ive auto matic thoughts are exper i enced as intrus ive, repet it ive and intu it-
ively plaus ible. Moreover, they may occur so rapidly that the indi vidual is often 
unaware of their occur rence, though the thoughts are amen able to conscious 
intro spec tion. The descrip tion of auto matic thoughts offered by Beck et al. (1985) 
suggests a differ ent class of events from that defi ned as worry by Borkovec and 
colleagues. Negative auto matic thoughts seem to be more tele graphic and less 
consciously medi ated than worry. Kendall and Ingram (1987) argue that many of 
the cognit ive products asso ci ated with anxiety take the form of “What if . . .” 
ques tions. Each ques tion repres ents a sense of impend ing incom pet ence. Perhaps 
auto matic thoughts repres ent well- rehearsed negat ive answers to “what if” ques-
tions, while worry is an attempt to examine new answers and formu late coping 
responses. 

 The other class of cognit ive products to be considered here are intrus ive 
thoughts. Intrusive thoughts resemble clin ical obses sions (Parkinson & Rachman, 
1981a). Rachman (1981, p. 89) defi nes intrus ive thoughts as “repet it ive thoughts, 
images or impulses that are unac cept able and/or unwanted. They are gener ally 
accom pan ied by subject ive discom fort”. He also specifi es the criteria which are 
neces sary and suffi  cient for defi n ing a thought as intrus ive:

   1.   The subject ive report that the thought inter rupts ongoing activ ity.  
  2.   The thought, image or impulse is attrib uted to an internal origin.  
  3.   The thought is diffi  cult to control.    

 However, there are limit a tions to this defi n i tion because a variety of cognit ive 
phenom ena aside from obses sions, such as worry and auto matic thoughts, can be 
classed as intrus ive thoughts. Nevertheless, a feature of obses sions which differ-
en ti ates them from worry and auto matic thoughts is that they are often exper i-
enced as sense less and unac cept able, for example having the thought of harming 
one’s child even though one would not want to do so. 

 There also appear to be differ ences between intrus ive thoughts, images and 
impulses. Parkinson and Rachman (1981a) asked 60 adult subjects to rate their 
intrus ive thoughts, images and impulses on several char ac ter ist ics such as intens ity, 
discom fort, unac cept ab il ity and distrac tion. The follow ing differ ences emerged:

   1.   Intrusive images were more unac cept able than intrus ive thoughts but were 
easier to dismiss and control. Subjects found it easier to distract them selves 
from intrus ive images.  
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  2.   Intrusive impulses were more intense than thoughts and also more distress ing. 
They were also more frequent than intrus ive thoughts.  

  3.   Impulses were signi fi c antly more intense, more stress ful and more diffi  cult to 
dismiss than images.    

 Turner, Beidel and Stanley (1992) reviewed the liter at ure on worry and obses-
sions and concluded that there were several differ ences between these types of 
event. First, the content of worries is typic ally related to normal daily exper i ences, 
whereas obses sions include themes of dirt, contam in a tion, etc. Second, worry in 
patient groups is more often perceived as triggered by an internal or external event 
compared with obses sions. Third, worry usually occurs as thought, whereas obses-
sions can occur as thoughts, images and impulses. Fourth, worry does not appear to 
be resisted as strongly as obses sions and it is perceived as less intrus ive. Finally, the 
content of clin ical worries is not perceived as unac cept able as is typical of intrus ive 
thoughts in obsess ive- compuls ive disorder. While these data suggest partic u lar 
differ ences between worry and obses sions, the conclu sions are some what tent at ive 
due to the scarcity of empir ical data directly compar ing these types of event in the 
same indi vidual. In an attempt to over come this problem, Wells and Morrison (in 
press) invest ig ated dimen sions of natur ally occur ring worry and intrus ive thoughts 
in 30 normal subjects. The subjects were asked to keep a diary over a 2-week period 
and to record in it the fi rst two worries and intrus ive thoughts which they exper i-
enced. They were also asked to rate each thought on the follow ing dimen sions:

   (i)   Degree of verbal thought/imagery involved  
  (ii)   Intrusiveness  
  (iii)   How real istic the thought was  
  (iv)   How invol un tary the thought was  
  (v)   How control lable it was  
  (vi)   How dismiss able it was  
  (vii)   How distract ing  
  (viii)   How much the thought grabbed atten tion  
  (ix)   Degree of distress asso ci ated with the thought  
  (x)   Intensity of compul sion to act on the thought  
  (xi)   Degree of resist ance to the thought  
  (xii)   Degree of success in controlling the thought.    

 The subjects were provided with a general defi n i tion of worry and intrus ive 
thoughts on the diary, in order to make discrim in a tion possible. Given the defi n-
i tions, the subjects were able to make a reas on ably valid distinc tion between the 
two types of thought. The inter- rater agree ment (kappa- coef fi  cient) was 0.63 for 
the subjects’ clas si fi c a tion and that of an exper i enced clin ical psycho lo gist using 
clin ical judge ment alone and not the defi n i tions given to subjects.  Figure 7.1 . 
shows all signi fi c ant differ ences between the two types of thought. The dimen-
sions not displayed did not differ signi fi c antly. 
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 These data show that normal worry was exper i enced as predom in antly verbal 
rather than imaginal, whereas the converse was true for normal intrus ive thoughts. 
Worry was also rated as more real istic, less invol un tary, harder to dismiss, more 
distract ing and of longer dura tion than intrus ive thoughts. In addi tion, worry was 
asso ci ated with a greater compul sion to act than intrus ive thoughts were. 
Traditionally, obses sions and not worry have been linked to compuls ive or resti-
tu tional beha viours. However, if we accept that worry is a problem- solving 
activ ity, it is reas on able to assume that it has motiv a tional prop er ties for the 
imple ment a tion of problem- solving strategies, and this may under lie its 
compuls ive quality. An altern at ive explan a tion for the contrast in compul sion to 
act, could be that worries were appraised as more real istic than intrus ive thoughts 
and there fore they could not be discoun ted as easily. However, the correl a tion 
between realism and compul sion was not signi fi c ant for partic u lar types of 
thought or when all thoughts were combined. 

 In summary, it appears that there are differ ences between worry and intrus ive 
thoughts, and perhaps differ ences between these events and negat ive auto matic 
thoughts. These vari et ies of thought do, however, share certain char ac ter ist ics, 
which leads to diffi  culties in discrim in a tion. An import ant ques tion concerns 
whether or not a discrim in a tion would prove useful for better concep tu al ising 
cognit ive processing in emotional disorders. As we shall see later in this chapter, 
there is reason to believe that differ ent vari et ies of thought may be related to stress 
in differ ent ways and they may serve differ ent func tions. Moreover, an inter ac-
tion between certain types of thought may account for the main ten ance of certain 
emotional prob lems. In view of this, a differ en ti ation between vari et ies of thought 
in emotional dysfunc tion seems warran ted.  

   FIGURE 7.1     Signifi cant differ ences in the char ac ter ist ics of natur ally occur ring 
worries and intrus ive thoughts in normals ( n  = 30) (Wells & Morrison, unpub lished). 

, worry; ■, intrus ive thought.     

100 

90 

80 

70 

S 60 0 

~ 50 
g' 
'" 40 .:1 

30 

20 

10 

Imagery Verbal 
% % 

Realistic Involuntary Easily Distracting Compelled 
dismissable to act 

Dimension 

Duration 
of thought 

20 

15 

=I 
~ 

10 
S' 
3 
S' 

~ 

15 

15 

15 15 



The content of thought in anxiety and depres sion 131

  The content of thought in anxiety and depres sion 

 In anxiety the content of negat ive thoughts is concerned with the themes of 
danger (Beck, 1976; Beck et al., 1985), whereas in depres sion thoughts concern ing 
loss and self- devalu ation predom in ate (Beck et al., 1979). This differ ent atten-
tional content is termed “content specifi city” and has been valid ated by the 
Cognition Checklist (Beck et al., 1987). Structured inter view studies with 
patients suffer ing from panic or gener al ised anxiety disorder have demon strated 
that all patients inter viewed report the exper i ence of negat ive thoughts in verbal 
or imagery form occur ring just prior to or during an anxiety episode. These 
thoughts were concerned with the themes of phys ical and psychoso cial threat 
(Beck, Laude, & Bohnert, 1974; Hibbert, 1984). In patients with panic disorder, 
the most frequently repor ted sequence of events was the percep tion of an 
unpleas ant body sensa tion followed by negat ive thoughts repres ent ing cata-
strophic misin ter pret a tion of symp toms and then full- blown panic (Hibbert, 
1984). The patients in Hibbert’s study repor ted that their thoughts were more 
intrus ive, more cred ible and harder to dismiss the more severe their exper i ence of 
anxiety. Consistent with these fi nd ings, Ottaviani and Beck (1987) demon strated 
that patients with panic disorder had thoughts concern ing phys ical cata strophe 
such as dying, having a heart attack, faint ing, suffoc at ing and having a seizure. In 
addi tion, patients also feared mental cata strophe such as losing control or going 
crazy. Almost half of the patients also feared social humi li ation as a result of phys-
ical or mental calam ity. Rachman, Lopatka and Levitt (1988a) exposed panic 
disorder patients to feared situ ations and showed that thoughts about passing out, 
acting fool ishly, losing control and fear of panic were among their most common 
cogni tions. Other self- monit or ing studies have sought to elicit patients’ cogni-
tions during a panic attack. Westling, Stjernbof and Ost (1989) asked panic 
disorder patients to record their cogni tions during an attack in a diary. All patients 
had at least one attack asso ci ated with cata strophic cogni tions. 

 Agoraphobia has been viewed as devel op ing from panic attacks. Moreover, 
panick ers who go on to develop agora pho bia appear to be more sens it ive to body 
sensa tions and inter per sonal situ ations than those who do not (de Ruiter & 
Garssen, 1989). Chambless, Caputo, Bright and Gallagher (1984) developed the 
Agoraphobic Cognitions Questionnaire to measure thoughts about the negat ive 
consequences of anxiety. Two factors have been empir ic ally derived from the 
scale: phys ical concerns (e.g. heart attack, choke to death) and social concerns 
(e.g. go crazy, act foolish). Comparison of panic disorder, agora phobic with 
panic, social phobic, obsess ive- compuls ive, gener al ised anxiety, and depressed 
patients showed that patients with panic had signi fi c antly higher scores on the 
phys ical concerns factor than the other groups, but the groups could not be 
distin guished on thoughts that anxiety would lead to social embar rass ment or loss 
of control (Chambless & Gracely, 1989). 

 Fear of bodily sensa tions appears to discrim in ate between anxious groups of 
patients, with panick ers report ing more fear than other anxious patients or 
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normal controls (Foa, 1988). However, other anxious patients do report health 
concerns. Craske, Rapee, Jackel and Barlow (1989a) compared 19 patients with 
gener al ised anxiety disorder with 26 normal controls on responses to a ques tion-
naire. The subjects were asked to complete the ques tion naire as soon as possible 
after they noticed them selves worry ing. The types of worries repor ted were 
categor ised by inde pend ent judges. The most frequently repor ted GAD worries 
concerned illness/health or injury followed by family/home and personal rela-
tion ship issues. 

 In social phobia, negat ive thoughts are more common than posit ive self- state-
ments in social encoun ters, and they centre on the themes of self- deprec a tion and 
fear of negat ive eval u ation by others (e.g. Beidel, Turner, & Dancu, 1985; Glass, 
Merluzi, Biever, & Larsen, 1982). Several protocol analysis and ques tion naire 
meas ures of cogni tions (both cognit ive products and beliefs) in social anxiety 
have been developed (see Arnkoff & Glass, 1989, for a review). 

 Turning to depres sion, the content of cogni tion is char ac ter ised by what Beck 
and asso ci ates refer to as the negat ive cognit ive triad (e.g. Beck et al., 1979), in 
which the depressed indi vidual has negat ive thoughts about the self, the world 
and the future. These thoughts are concerned with the themes of loss and failure 
(Beck, 1976; Beck et al., 1979; Beck & Clark, 1988). Studies using ques tion naires 
such as the Automatic Thoughts Questionnaire (Hollon & Kendall, 1980) and 
the Cognition Checklist (Beck et al., 1987) have produced evid ence confi rm ing 
that depressed patients show a predom in ance of negat ive thoughts of this type. 
Moreover, the cogni tion check list is capable of reli ably distin guish ing between 
the thoughts char ac ter istic of anxiety and those char ac ter istic of depres sion.  

  Dimensions of worry and their meas ure ment 

 The endorse ment of worry as the primary feature of gener al ised anxiety disorder 
(GAD) has stim u lated research attempts aimed at elucid at ing and meas ur ing 
dimen sions of worry. Questionnaires have been developed which measure worry 
as an undif fer en ti ated vari able or as a multi di men sional vari able (e.g. Meyer, 
Miller, Metzger, & Borkovec, 1990; Tallis, Eysenck, & Mathews, 1992; Wells, 
1987; 1994a). 

 Meyer et al. (1990) devised the Penn State Worry Questionnaire (PSWQ) to 
measure the tend ency to worry. The scale contains items relat ing to the frequency 
and intens ity of worry in general, for example: “my worries over whelm me; once 
I start worry ing I cannot stop”. While prin cipal compon ents factor analysis of the 
scale yielded one general factor, several smaller factors also emerged refl ect ing the 
follow ing themes: concern over health and phys ical safety, social eval u ation, 
belief in worry as a posit ive coping strategy, depres sion, and concerns about 
future success in rela tion ships. The PSWQ shows favour able psycho met ric prop-
er ties in normal samples and also samples of GAD patients (Brown, Antony, & 
Barlow, 1992; Meyer et al., 1990). However, it is limited in its poten tial for 
explor ing contrast ing char ac ter ist ics of normal and patho lo gical worries because 
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it meas ures a single undif fer en ti ated tend ency to worry. Moreover, some of the 
items confound the distress asso ci ated with worry with dimen sions of the worry 
process itself, for example control lab il ity. 

 Tallis et al. (1992) construc ted a general worry ques tion naire based on a wide 
range of worries listed by 71 subjects. The ques tion naire was completed by a 
sample of 95 subjects and the data subjec ted to cluster analysis. Six clusters were 
obtained refl ect ing differ ent worry content: rela tion ships; lack of confi d ence; 
aimless future; work incom pet ence; fi nan cial concerns; socio- polit ical concerns. 
These clusters formed the basis of a fi nal Worry Domains Questionnaire (WDQ) 
inten ded to measure differ ent content domains of worry. Although this measure 
assesses multiple dimen sions of worry, it focuses exclus ively on the content of 
worries and it neglects poten tially import ant process dimen sions. It is also uncer-
tain whether the dimen sions are genu inely distinct; several of the inter- scale 
correl a tions are as high as 0.6–0.7 (Tallis et al., 1992). 

 The PSWQ and the WDQ repres ent two differ ent approaches to worry 
 measure ment, the former based on the assess ment of the frequency and intens ity 
of worry in general, and the latter based on the content of worries. The content 
of normal and GAD worries are highly similar, and they tend to differ more in 
terms of their process dimen sions such as degree of control lab il ity (Craske et al., 
1989a; Turner et al., 1992). As a result, undif fer en ti ated meas ures and meas ures 
of content alone are poten tially less inform at ive about patho lo gical versus normal 
worry distinc tions than process meas ures. In view of this, Wells (1987; 1994a) 
developed the Anxious Thoughts Inventory (AnTI) to measure indi vidual differ-
ences in prone ness to multiple dimen sions of worry, includ ing both content and 
process dimen sions. The fi rst set of items used in ques tion naire construc tion was 
based on the worries elicited in a struc tured inter view with 33 GAD patients. Six 
ration ally derived worry dimen sions were obtained: worry about minor issues; 
health worries; worry about loss of cognit ive and beha vi oural control; social 
worry; anti cip a tion of calam it ies such as acci dents; and thoughts of personal 
failure and help less ness. Forty- four items were devised to sample these domains, 
and an initial factor analysis was performed on the responses of 101 under gradu ate 
students. A six- factor solu tion was chosen based on the results of the Scree test 
(Cattell, 1978). One of the factors was unin ter pretable but the remain ing fi ve 
factors sugges ted that the ques tion naire was assess ing the follow ing worry dimen-
sions: general worry over minor issues; worry about health; worry about future 
calam it ies; worry about repet it ive thoughts and help less ness; social worry. 
Subsequent revi sions and two further factor analyses of the ques tion naire with 
samples of 110 and 239 students, respect ively, produced a fi nal three- factor solu-
tion account ing for 37.2% of the total vari ance. Factor one refl ec ted  social worry  
(e.g. “I worry about making a fool of myself”), and factor two refl ec ted  health 
worry  (e.g. “if I exper i ence unex pec ted phys ical symp toms I have a tend ency to 
think the worst possible thing is wrong with me”). The third and last factor 
refl ec ted a preoc cu pa tion with meta- cogni tion in terms of worry ing about 
worry ing and exper i en cing worry as uncon trol lable. This dimen sion was labelled 
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 meta- worry . Both the social and health worry subscales showed good internal 
consist ency (Cronbach alphas of 0.84 and 0.81, respect ively). 

 The meta- worry subscale has a slightly lower internal consist ency (0.75) and 
appears more hetero gen eous, since it contains items which relate to more than 
one process dimen sion. It consists of items such as: “I have diffi  culty clear ing my 
mind of repet it ive thoughts” and “I worry that I cannot control my thoughts as 
well as I would like to”. The three worry subscales correl ated signi fi c antly with 
trait anxiety (r = 0.36–0.68), and meta- worry and social worry demon strated a 
signi fi c antly greater correl a tion with trait anxiety than health worry did. The 
three subscales were also signi fi c antly correl ated with neur oticism (r = 0.52–
0.62). All subscales were signi fi c antly inter cor rel ated: social and health worry 
0.30, social and meta- worry 0.54, health and meta- worry 0.39. The size of these 
inter cor rel a tions supports a distinc tion between health and the other worry 
dimen sions, although social and meta- worry seem less distinct. 

 The meta- worry construct could be partic u larly useful in assess ing factors 
which contrib ute to patho lo gical as opposed to normal vari et ies of worry. Meta- 
worry appears to refl ect both a subject ive appraisal of the signi fi c ance of worry 
and also diffi  culties with the regu la tion of thought. It may repres ent dysfunc-
tional beliefs about one’s own cogni tion, and/or defi  cits or excesses in cognit ive 
regu la tion. In the next section, we turn to a fuller consid er a tion of the self- 
regu la tion of thought.  

  Thought manage ment: Are some strategies coun ter pro duct ive? 

 The import ance of controlling certain thoughts in the main ten ance of emotional 
well- being is impli cit in psycho lo gical treat ments such as thought stop ping 
(Wolpe & Lazarus, 1966), self- instruc tional train ing (Meichenbaum, 1977) and 
other cognit ive approaches (Beck et al., 1979; 1985). Worry and intrus ive 
thoughts are, however, diffi  cult to control. Moreover, some initial studies on 
thought suppres sion indic ate that delib er ate attempts made by subjects not to 
think certain thoughts can lead to an imme di ate and/or delayed increase in 
thought occur rence (Clark et al., 1991; Wegner, Schneider, Carter, & White, 
1987; Wegner, Shortt, Blake & Page, 1990; Wenzlaff, Wegner, & Roper, 1988). 
The inten tional suppres sion of thoughts involves distrac tion from the target 
thought by think ing about some thing else. The delayed resur gence of suppressed 
thoughts, termed the  rebound effect , which appears to be more reli able than an 
imme di ate enhance ment effect, has been explained in terms of the effect of 
distract ors on the access ib il ity of unwanted thoughts (Wegner et al., 1987; 
Wenzlaff et al., 1988). In one study, Wegner et al. (1987) asked subjects not to 
think of a “white bear” but to report their stream of conscious thought for 5 min 
and ring a bell each time the target thought occurred. Subjects were unable to 
suppress the thought as instruc ted and when subsequently asked to think about a 
white bear for 5 min, they repor ted signi fi c antly more thoughts about the bear 
than subjects who were asked to think about the bear from the outset. Wegner 



Thought manage ment 135

et al. (1987) sugges ted that suppres sion was diffi  cult because subjects were left to 
search for distract ing mater ial in memory which lead to confront ing task- related 
inform a tion which reminded them of white bears. In a second study, they tested 
the predic tion that the provi sion of a single distractor could reduce the rebound 
effect. The second study included suppres sion, expres sion and distrac tion condi-
tions. Subjects in the distrac tion condi tion were instruc ted to distract them selves 
during initial suppres sion with a single thought of a “red Volkswagen”. This 
produced a signi fi c ant reduc tion in the rebound effect. The delayed rebound 
effect has been replic ated by Clark et al. (1991), who controlled for possible meth-
od o lo gical weak nesses in Wegner and co- workers’ (1987) study. 

 In a subsequent series of exper i ments, Wenzlaff et al. (1988) explored the 
mental control abil it ies and strategies of college students with higher or lower 
self- report depres sion scores. Depressed subjects, although initially success ful at 
suppress ing negat ive mater ial, showed a delayed resur gence of unwanted negat ive 
thoughts. Moreover, these subjects used more negat ive thoughts as distract ors 
than posit ive thoughts, although they acknow ledged that posit ive distract ors 
were more effect ive than negat ive ones. The use of posit ive distract ors was 
increased when they were provided and hence made more readily access ible. 
Wenzlaff et al. (1988) inter preted these fi nd ings in terms of an asso ci at ive network 
theory of memory. Such a theory suggests that distrac tion by mater ial which is far 
removed emotion ally from unwanted mater ial would produce the best effects. If 
depressed subjects choose negat ive distract ors, suppres sion may fail because it 
main tains activ a tion of related unwanted negat ive mater ial. The choice by 
depressed subjects of negat ive rather than posit ive distract ors may refl ect poor 
stra tegic choice of distract ors or the easier access ib il ity of negat ive thoughts. 
Alternatively, their focus on negat ive thoughts may repres ent a strategy of 
defens ive pess im ism in prepar a tion for negat ive events which they predict will 
happen in the future. 

 The effect of suppres sion on subsequent thought frequency has implic a tions 
for under stand ing mech an isms under ly ing the diffi  culties encountered by 
obses sional patients in controlling unwanted thoughts. Their attempts to 
neut ral ise thoughts and distract from them, could para dox ic ally increase thought 
frequency. Moreover, distract ors could them selves become trig gers for future 
intru sions through a process of repeated asso ci ation in memory. In this way, 
poten tial trig gers for obses sional thought would increase and the problem could 
escal ate. It should be noted, however, that attempts at thought control using 
distrac tion are not always unsuc cess ful (see  Chapter 10 ) and any model of the 
effects of distrac tion will have to specify the condi tions under which distrac tion 
is and is not effect ive. The exist ing liter at ure on thought suppres sion has used 
analogue popu la tions and similar studies need to be conduc ted with patient 
popu la tions to test if similar responses exist in this group. There are also prob lems 
oper a tion al ising the concept of suppres sion because it is unclear whether there are 
differ ent methods of accom plish ing suppres sion aside from the use of distrac tion 
strategies. If differ ent strategies do exist, some indi vidu als may be predis posed to 
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adopt partic u lar strategies. Certain strategies could turn out to be more effect ive 
than others. 

 Wells and Davies (in prep.) have attemp ted to distin guish types of thought 
control strategy. They initially inter viewed patients with a range of anxiety 
disorders (gener al ised anxiety and obsess ive- compuls ive disorder) and normal 
controls to determ ine the types of strategy used to control unpleas ant and/or 
unwanted thoughts. Seven types of strategy emerged from the pilot inter views 
based on the follow ing clas si fi c a tion: cognit ive and beha vi oural distrac tion; 
punish ment; distan cing; re- appraisal; mood chan ging activ it ies; expos ure to the 
thought; worry ing about more trivial things. Some subjects also repor ted neut-
ral ising activ it ies such as cancel ling- out the thought, but when ques tioned about 
the reasons for doing this, they clari fi ed that it was aimed at prevent ing bad things 
repres en ted in the thought from actu ally occur ring rather than aimed at 
controlling the thought itself. These strategies were there fore not included in the 
initial item pool. Extra items were gener ated based on the seven- dimen sion clas-
si fi c a tion, and a ques tion naire was construc ted to assess the types of strategy that 
indi vidu als gener ally use to control their thoughts. Factor analyses of ques tion-
naire responses in two studies of under gradu ate and post gradu ate students 
demon strated a replic able fi ve- factor pattern. The fi ve dimen sions of thought 
control assessed by the fi nal version of the ques tion naire were: distrac tion; social 
control; worry; punish ment; re- appraisal. These prelim in ary data suggest that it 
is possible to distin guish empir ic ally between differ ent thought control strategies, 
and assess these differ ent strategies using self- report meas ures. 

 Multiple dimen sions of emotional control strategy have been found in other 
studies of non- patients. For example, Mayer et al. (1991) iden ti fi ed three dimen-
sions of emotion manage ment distinct from dimen sions of mood, labelled 
“suppres sion” (includ ing distrac tion), “thoughts of action” and “denial”. It remains 
to be seen whether the dimen sional struc ture of emotional control differs between 
patient and non- patient groups, and whether patients show excesses or defi  cits in 
specifi c control strategies. Further work is required to determ ine if, as we predict, 
some strategies are prob lem atic for the long- term effect ive control of thoughts and 
emotion. It is clear that future studies of suppres sion may need to specify more 
precisely the types of strategy employed by subjects in exper i mental settings. 

 So far we have considered the possib il ity that diffi  culty in controlling thoughts 
may be asso ci ated with the use of certain thought manage ment strategies. 
Dysfunction could also arise at a differ ent level, involving the indi vidual’s motiv-
a tion for controlling certain thoughts. More specifi c ally, some indi vidu als may 
hold beliefs and apprais als concern ing the danger ous consequences of exper i en-
cing certain thoughts, and this may lead to subject ive distress and excess ive 
attempts at control. Certain beliefs and apprais als concern ing worry may 
contrib ute to the trans form a tion of normal worry into patho lo gical worry. A 
similar process may operate in normal and abnor mal obses sions. Thus meta- 
cognit ive self- know ledge is likely to be import ant in the patho logy of intrus ive 
and rumin at ive think ing.  
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  Meta- cognit ive beliefs and negat ive think ing 

 Following from the concep tu al isa tion of worry as a problem- solving or future- 
oriented coping response (e.g. Borkovec et al., 1991), it is likely that some chronic 
worri ers believe that worry is an effect ive coping strategy. Moreover, they may 
also believe that their coping skills are defi  cient in some way and attempt to over-
come this by anti cip at ing threats and rehears ing coping strategies. Thus worry may 
have a para dox ical desirab il ity for some indi vidu als. This was evident in the results 
of an explor at ory inter view study conduc ted by Wells and Hackmann (1993). 
They used a struc tured inter view to elicit the beliefs of 10 hypo chon dri acal patients 
who repor ted intrus ive negat ive images and worries about their health. Three of 
these patients believed that worry ing about their health served as a safety strategy, 
for example: “worry ing about my health will keep me safe”; “If I tell myself I’m 
well I’ll be tempt ing fate”. For other patients negat ive thoughts about health were 
espe cially avers ive because they believed that the thoughts predicted the future. Of 
course, we cannot determ ine at present if these types of belief are involved in the 
patho logy of worry, but this is certainly an area worthy of future invest ig a tion. 

 While some indi vidu als might believe that worry ing keeps them safe from the 
harmful effects of optim ism, or may believe that think ing bad thoughts can make 
bad things happen, more general meta- cognit ive beliefs may also be involved in 
patho lo gical worry. In partic u lar, worry patients believe that their worries are 
uncon trol lable, but as we have seen the controlled processing require ments of 
worry execu tion implies that this is not the case. In  Chapter 10 , we present 
further evid ence that worry can be displaced by distract ing cognit ive activ ity, 
thus support ing its poten tial control lab il ity. It is likely that some worry patients 
have dysfunc tional beliefs concern ing the effi  ciency of their thought control 
skills when object ive effi  ciency may or may not be impaired. While the initi ation 
of worry might be invol un tary, its contin ued execu tion appears to be control-
lable. Involuntary initi ation could be appraised by some indi vidu als as evid ence 
that their worries are gener ally uncon trol lable. However, other mech an isms 
could also under lie percep tions of uncon trol lab il ity. For example, if indi vidu als 
use worry to distract from the intru sion of more distress ing mater ial in conscious-
ness, this may impede the access ing of fear struc tures and their modi fi c a tion. The 
exper i ence of intrus ive thoughts has been viewed as evid ence of this type of 
failure in “emotional processing” (e.g. Rachman, 1980). Worry could there fore 
contrib ute to the main ten ance of invol un tary emotional thought intru sions as the 
cognit ive system repeatedly attempts emotional repair. 

 In general, it appears reas on able to assume that meta- worry processes, 
involving the appraisal of negat ive thought and execu tion of thought control 
responses, may have an import ant role in the aeti ology of certain types of 
emotional dysfunc tion. Moreover, cognit ive- processing models of unwanted and 
uncon trol lable thought must begin to examine the content and infl u ences of 
 meta- cognit ive know ledge and control strategies  in the aeti ology and main ten ance of 
worry and obses sional prob lems (see Wells, 1994b, for a further discus sion).  



138 Attentional content

  Intrusions, obses sions and thought control 

 Strategies for the manage ment of unpleas ant thoughts may also be implic ated in 
the trans form a tion of every day intru sions into patho lo gical obses sional condi-
tions. As Carr (1974) and McFall and Wollersheim (1979) have pointed out, 
beliefs in obsess ive- compuls ive neur osis are char ac ter ised by negat ive apprais als 
or eval u ations of events. Obsessional indi vidu als both tend to exper i ence events 
as unusu ally threat en ing (primary appraisal) and perceive them selves as unable to 
cope with the threat adequately (second ary appraisal). These obser va tions in 
them selves do not explain the char ac ter istic cognit ive content of obses sion als. As 
discussed in  Chapter 8 , negat iv ity of appraisal is a normal part of cognit ive 
processing in stress ful situ ations, which does not neces sar ily lead to clin ical 
disorders. Obsessionality cannot be explained by the intrus ive ness of negat ive 
thoughts, since intru sions, includ ing negat ive intru sions, are common in normal 
indi vidu als (e.g. Parkinson & Rachman, 1981a). 

 Salkovskis (1985; 1989) developed a cognit ive- beha vi oural model of obses-
sional thought which emphas ises the role of active attempts to  neut ral ise  unpleas ant 
thoughts. Salkovskis suggests that it is normal for stimuli to trigger intru sions 
which tend to be atten tion ally demand ing. Two types of process contrib ute to the 
main ten ance of processing of intru sions. First, the personal import ance of the 
intru sion is appraised. The normal person will tend to dismiss intru sions as unim-
port ant and processing will cease. Obsessional subjects tend to main tain further 
processing through such apprais als as believ ing that the intru sion is likely to 
“come true” and that they are person ally respons ible for the harmful consequences 
of the intru sion. Such apprais als are ampli fi ed by negat ive mood, and by schemata 
which preserve irra tional beliefs about intru sions in access ible form. Further 
processing initially takes the form of negat ive auto matic thoughts, often related 
to dire future consequences for which the person is directly respons ible. The 
second process char ac ter istic of obses sions is the initi ation of neut ral ising 
responses, which may be internal, as in trying to think posit ive thoughts, or 
external, as in compuls ive hand- washing in response to thoughts about contract ing 
disease. Such efforts may bring short- term relief, but, as demon strated empir ic-
ally by Salkovskis (1989), neut ral ising in fact tends to increase the frequency and 
discom fort of intrus ive thoughts, rather as in the studies of thought suppres sion 
(e.g. Wegner et al., 1987) described previ ously. Hence, it is the subject’s strategies 
for eval u at ing and coping with intrus ive thoughts which gener ates patho lo gical 
obses sional condi tions. These strategies are linked to the pecu liar beliefs of obses-
sion als which attrib ute partic u lar import ance to attend ing to intru sions and 
attempt ing to neut ral ise them. 

  Re- exper i en cing phenom ena 

 The nature of an indi vidual’s appraisal of thought intru sions is also likely to 
play a role in the emotional sequelae of post- trau matic stress disorder (PTSD). A 
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char ac ter istic symptom of PTSD is re- exper i en cing of the trau matic event in 
various ways such as recur rent intrus ive recol lec tions or distress ing dreams (DSM 
III-R; APA, 1987). Negative apprais als of this type of intru sion may exacer bate 
distress and provide increased motiv a tion for thought control attempts. For 
example, the indi vidual who appraises re- exper i en cing as a sign of mental 
instabil ity, or follow ing sexual assault misin ter prets them as a sign that they must 
really have wanted sex to happen, may be more likely to develop other general 
affect ive prob lems. Moreover, as discussed above, this type of worry concern ing 
intru sions may actu ally block normal emotional processing, and incub ate intru-
sions in other ways as well.   

  The role of atten tion in theor et ical accounts of worry 

 Memory and atten tional processes are thought to be crucial in several theor et ical 
accounts of the role and main ten ance of worry. In general, these approaches have 
adopted the posi tion that worry either serves no useful func tion (e.g. Barlow, 
1988) or that in some forms it is func tional (e.g. Tallis & Eysenck, cited in 
Eysenck, 1992). 

 Barlow (1988) views worry as result ing from a series of cognit ive events, 
which stem from the access ing of anxiety propos i tions. Certain situ ations or the 
pres ence of arousal can “tap” propos i tions of anxiety. This leads to a shift in the 
focus of atten tion away from external inform a tion towards internal eval u at ive 
inform a tion. The activ a tion of memory propos i tions leads to the activ a tion of 
asso ci ated negat ive affect, and atten tion is focused on the affect ive qual it ies of this 
distress. Self- preoc cu pa tion intens i fi es the negat ive affect and asso ci ated arousal, 
and it also produces a narrow ing of atten tion. One consequence of atten tional 
narrow ing is hyper vi gil ance for threat- related stimuli. According to Barlow 
(1988, p. 259): “In its extreme state, narrow ing of atten tion of appre hens ive 
concerns leads to runaway, out- of-control, intense worry that indi vidu als are 
unable to shut- off or control in any effect ive way”. In turn, worry disrupts 
perform ance which can exacer bate negat ive affect. The model accounts for the 
uncon trol lable exper i ence of worry in terms of the narrow ing of atten tion, 
although it is not specifi ed how this works. Presumably, such narrow ing reduces 
the amount of atten tion avail able for processing worry- incon gru ent inform a tion 
and/or reduces the atten tion avail able for control oper a tions such as switch ing 
atten tion away from self- preoc cu pa tion. It is also diffi  cult to see how atten tional 
narrow ing and hyper vi gil ance can co- exist as atten tional strategies. It is more 
likely that atten tional narrow ing follows hyper vi gil ance after a threat stim u lus 
has been detec ted (Eysenck, 1992). 

 Borkovec and colleagues (e.g. Borkovec et al., 1991) offer an inter est ing theory 
of worry, based in part on evid ence that worry ing may distract atten tion from 
other vari et ies of mental event, namely distress ing images (Borkovec & Inz, 
1990), and can reduce physiolo gical activ ity (e.g. Borkovec & Hu, 1990). For 
example, this asser tion is suppor ted by the results of a study by Borkovec and Hu 
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(1990), in which subjects were exposed to phobic imagery under relax ing, worry-
some think ing or neutral think ing condi tions. The relax ing group showed large 
heart rate reac tions to images indic at ive of emotional processing. Subjects who 
thought about neutral situ ations showed signi fi c antly less reac tion and subjects 
who engaged in worry showed virtu ally no reac tion to the image. This theory is 
a devel op ment of original theor et ical ideas proposed by Borkovec, Metzger and 
Pruzinsky (1986). Borkovec et al. (1991) argue that worry refl ects avoid ance of 
perceived threat, and it contrib utes signi fi c antly to the main ten ance of patho lo-
gical anxiety. Anxiety is viewed as an inter act ing process involving cognit ive, 
physiolo gical and beha vi oural systems, which increase anxiety in response to 
threat until the source of threat is removed. Once the danger is removed, the 
episode includ ing response elements and beha vi oural and envir on mental 
consequences is stored in memory, thereby strength en ing the fear network. These 
networks prime the indi vidual to detect threat cues readily and gener ate habitual 
and infl ex ible responses to threat. Particular indi vidual differ ences are linked to 
the devel op ment of patho lo gical worry like that in GAD. These patients tend to 
respond to threat in a concep tual mode of processing. This concep tual worry 
activ ity serves to anti cip ate and avoid poten tial threats in the future. It there fore 
primes the indi vidual for long- term avoid ance. In addi tion, worry may consti tute 
cognit ive avoid ance of imagery and the physiolo gical arousal asso ci ated with 
images. Imagery is considered to be a direct route to repres ent a tional links 
between memory and affect ive response. More specifi c ally, GAD patients may 
actu ally fear the exper i ence of somatic arousal and emotion, and under perceived 
threat may shift their atten tion to concep tual activ ity. This reduces the amount 
of atten tion avail able for processing the somatic- affect ive response. Worry is 
rein forced by its somatic- anxiety redu cing effects and it there fore becomes diffi -
cult to change. It is also proposed that worry may main tain anxiety in a further 
way, by prevent ing emotional inform a tion from being fully processed. Worry 
may reduce the access ing of fear struc tures in memory and thus emotional 
processing (e.g. Foa & Kozak, 1986) cannot take place. 

 The approach of Tallis and Eysenck (cited in Eysenck, 1992) is based on the 
premise that worry serves at least three main func tions. First, it acts as an  alarm  by 
intro du cing threat- related inform a tion into conscious ness. Second, by 
re- present ing threat- related thoughts into aware ness, it serves to  prompt  the indi-
vidual. Finally, it allows the worrier to anti cip ate future situ ations and thereby 
serves a  prepar a tion  func tion. The degree of threat asso ci ated with a stim u lus is 
thought to determ ine whether or not worry occurs and the dura tion of worry. 
Threat value is asso ci ated with the subject ive like li hood of the event occur ring, 
its immin ence, perceived avers ive ness, and the extent to which the indi vidual 
perceives that he or she has adequate coping strategies. An addi tional factor which 
determ ines whether or not worry will be initi ated by threat, and is also involved 
in the cessa tion of worry, is the nature of non- worry-related processing. Since 
worry is executed within the limited capa city working memory system, threat 
will only initi ate worry if there is suffi  cient atten tion avail able for processing the 
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threat. Worry will be termin ated, on the other hand, by envir on mental processing 
demands which require the same limited capa city of working memory. In this 
theory, worry leads to arousal and self- absorp tion, which in turn lead to “cata-
stroph ising” and attempts to problem solve and cope. When these attempts fail, 
threat is main tained and worry contin ues. However, worry is termin ated by 
appro pri ate problem solving and selec tion of a coping strategy. 

 In summary, these theor ies concur that worry depletes processing resources. 
Eysenck (1992) views worry as part of a stra tegic central exec ut ive or working 
memory func tion. The idea that worry may suppress other forms of thought is 
intriguing and is based on the notion that differ ent types of thought involved in 
emotional states have to compete for atten tional suprem acy.  

  Conclusions 

 In spite of the clin ical import ance of negat ive thoughts, a number of unre solved 
issues remain. The fi rst is  taxo nomic:  how differ ent types of thought should be 
clas si fi ed. We can to some extent distin guish worry, intrus ive thoughts and 
negat ive auto matic thoughts on criteria such as intens ity, unpleas ant ness, realism, 
intrus ive ness and control lab il ity, but these thought types are some what fuzzy. 
Different disorders are distin guished by content of thought in a cognit ive frame-
work (with some overlap), but it is unclear whether there is any asso ci ation 
between type of disorder and type of negat ive thought. Rather more rigor ous 
work has been carried out on dimen sions of worry, but as yet there is only limited 
agree ment between differ ent struc tural models. The second type of issue concerns 
the  atten tional  basis for negat ive thoughts: the rela tion ship between subject ively 
exper i enced thoughts and inform a tion processing. The data reviewed suggest 
that negat ive thoughts possess some attrib utes indic at ive of auto matic processing, 
and some of controlled processing. A degree of auto mati city is implied by the 
spon tan eous nature of at least some negat ive think ing (partic u larly intrus ive and 
“auto matic” thoughts) and diffi  culty in controlling or dismiss ing thoughts. 
Indications of a link between negat ive thoughts and controlled processing include 
their access ib il ity to conscious ness, inter fer ence with other types of thought, and 
partial amen ab il ity to modi fi c a tion by thought control strategies. The case for 
auto mati city seems strongest for the initi ation of thoughts, and weakest for their 
contin ued processing or elab or a tion. Of course, the evid ence reviewed can be no 
more than suggest ive in address ing the auto mati city issue. More satis fact ory tests 
using perform ance meas ures are discussed else where in this book. 

 The third issue is the func tional signi fi c ance of negat ive thoughts and worries. 
Although early work on worry focused on its detri mental effects on atten tion and 
perform ance (see  Chapter 7 ), there is a growing belief that worry may be adapt-
ively useful in some circum stances. A common theme is that of worry as a strategy 
for coping with threat, assist ing both avoid ance of threat and problem- solving 
responses (Borkovec et al., 1991). Worry may also be related to malad apt ive 
coping, such as imple ment ing essen tially super sti tious meta- cognit ive beliefs 
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about the rela tion ship between worry and object ive safety (Wells & Hackmann, 
1993). In addi tion, worry may be asso ci ated with enhanced appraisal of threat, as 
well as prepar a tion for coping with threat (Eysenck, 1992). (The distinc tion 
between appraisal and coping is discussed further in  Chapter 8 .) It is uncer tain 
whether differ ent types of worry asso ci ated with differ ent func tions should be 
distin guished. Possibly, we might discrim in ate malad apt ive worry asso ci ated 
with rumin at ive appraisal from adapt ive worry asso ci ated with efforts at active 
coping, but this view may be over- simpli fi ed. Of poten tial import ance is the 
concept of meta- worry processes, which may be involved in vulner ab il ity to 
patho lo gical worry and other forms of thought intru sion. It is also unclear 
whether the processing asso ci ated with worry acts as a cause or effect of the func-
tions described. For example, Eysenck (1992) suggests that worry has an alarm 
func tion, but it could equally be the case that some other and perhaps uncon-
scious set of processes detect threat and gener ate intrus ive thoughts, so that worry 
is an effect rather than a cause of threat percep tion.      



                 8 
 INTERACTIONIST APPROACHES 
TO STRESS   

     In this chapter, we select ively review research on stress relev ant to the rela tion-
ship between atten tion, inform a tion processing and unpleas ant emotion. We 
consider in turn the cognit ive theory of stress as an inter ac tion between 
person and envir on ment, the roles of person al ity and social infl u ences, and the 
rela tion ship between stress and object ive meas ures of atten tion.  

  The trans ac tional theory of stress 

 Prior to the “cognit ive revolu tion” in psycho logy, defi n i tions of stress centred on 
stimuli thought to provoke stress, such as serious life events, and responses to such 
stimuli, such as Selye’s (1976) General Adaptation Syndrome. Selye (1976) iden-
ti fi ed various physiolo gical symp toms of chronic stress, such as increased secre-
tion of corticos t er oid hormones. However, neither stim u lus- nor response- based 
defi n i tions explain satis fact or ily the role of the indi vidual’s percep tions or coping 
efforts in exacer bat ing or redu cing stress symp toms (Cox, 1978). The most 
popular contem por ary cognit ive approach to concep tu al ising stress reac tions is 
the inter ac tion ist or trans ac tional approach (Cox, 1987; Lazarus & Folkman, 
1984). Stress reac tions arise out of a constant dynamic inter ac tion between the 
indi vidual and the envir on ment. According to Lazarus and Folkman (1984, 
p. 21), psycho lo gical stress is “a rela tion ship between the person and the envir on-
ment that is appraised by the person as taxing or exceed ing his or her resources 
and endan ger ing his or her well- being”. The judge ment that a partic u lar person–
envir on ment rela tion ship is stress ful depends on cognit ive  appraisal , the indi-
vidual’s eval u ation of the personal signi fi c ance of events and his or her capa city 
to react to them. A key aim of appraisal is the integ ra tion of personal values and 
agendas with envir on mental real it ies (Lazarus & Smith, 1988). Appraisal processes 
also determ ine the imple ment a tion of coping responses. Lazarus and Folkman 
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(1984, p. 141) defi ne coping as “constantly chan ging cognit ive and beha vi oural 
efforts to manage specifi c external and/or internal demands that are appraised as 
taxing or exceed ing the resources of the person”. This perspect ive differs from 
clin ical theor ies of emotional distress in de- emphas ising the role of stable 
cognit ive struc tures such as Beck’s (1967) schemata. Hence, in this chapter, we 
use “stress” to refer to the general syndrome of appraisal and coping iden ti fi ed as 
a theor et ical construct by Lazarus and Folkman (1984), stress “outcomes” or 
“symp toms” to refer to meas ur able stress- related responses, and “stressors” to 
events or exper i mental manip u la tions likely to provoke the stress syndrome. 

  Appraisal and emotion 

 Two categor ies of appraisal are import ant in determ in ing emotional exper i ence 
and infl u en cing subsequent coping efforts: primary and second ary appraisal. 
 Primary  appraisal is the process of eval u at ing the personal meaning and signi fi c-
ance for well- being of events, which may be irrel ev ant, benign- posit ive or 
stress ful (Lazarus & Folkman, 1984). Stress apprais als may be further subdivided 
into harm/loss, where the person has sustained phys ical or psycho lo gical damage; 
threat, where harm/loss is anti cip ated; and chal lenge, where success ful coping 
may lead to gains.  Secondary  appraisal is concerned with what can be done to deal 
with a situ ation, and includes review ing the range of coping options avail able and 
their likely success in the situ ation at hand. A third form of appraisal delin eated 
by Lazarus and Folkman (1984) is reappraisal, which refers to the changes in 
appraisal which follow as the event unfolds and new inform a tion is acquired, 
includ ing feed back on the success of attempts to cope. Lazarus and Smith (1988) 
point out that appraisal of the personal meaning of an event is infl u enced by 
beliefs and expect an cies concern ing the context for the trans ac tion, although 
such know ledge is not neces sar ily avail able to conscious ness. That is, appraisal 
may be guided by top- down cognit ive processes in a similar way to select ive 
atten tion, as discussed in  Chapter 3 . 

 A basic assump tion of trans ac tional theory is that emotions derive from the 
content and quality of apprais als. In the original Lazarus and Folkman (1984) 
theory, threat apprais als were loosely related to anxious emotion, loss apprais als 
to depres sion, and chal lenge apprais als to posit ive, excited emotion. They pointed 
out that emotion will also be infl u enced by second ary appraisal and reappraisal. 
Lazarus and Smith (1988) offer a slightly differ ent perspect ive on this basic idea. 
They suggest that emotions are asso ci ated with  core rela tional themes : molar abstrac-
tions from primary and second ary apprais als which signify some basic rela tion-
ship between the person and the envir on ment. Anxiety relates to poten tial or 
future harm, sadness to irre voc able loss, and happi ness to personal gain in a secure 
context. They further suggest that rela tion ships between core rela tional themes 
and emotion are invari ant, whereas the rela tion ships between know ledge and 
appraisal and emotion vary with indi vidual and cultural differ ences. The import-
ance of this refor mu la tion of the aeti ology of emotion is that there is no simple 
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mapping from basic apprais als onto emotions. The emotion refl ects a high- level 
synthesis of several apprais als relat ing to the indi vidual’s adapt a tional status in the 
current envir on ment. It remains unclear how this general hypo thesis can be 
tested rigor ously. 

 Once gener ated, stress may set in train a cascade of symp toms, includ ing 
short- and long- term physiolo gical reac tions, cognit ive defence and beha vi oural 
responses, as well as emotion (Cox, 1978). These symp toms are not neces sar ily 
correl ated: a stressed person may suffer health prob lems without serious psycho-
lo gical disturb ance, and vice versa. However, affect ive disturb ance is common 
and it is this element of stress reac tions with which we are primar ily concerned. 
Research on stress often does not distin guish sharply between “normal” and 
“patho lo gical” affect ive reac tions, and we shall follow suit for the time being. It 
is clear that stress is some times implic ated in the devel op ment of clin ical depres-
sion and anxiety (e.g. Paykel & Dowlatashi, 1988). As Cox (1978) also points out, 
a person’s appraisal of his or her stress symp toms infl u ences the devel op ment of 
the trans ac tion over time.  

  Coping strategies 

 Once an event is appraised as poten tially stress ful, the indi vidual initi ates coping 
efforts aimed at minim ising distress and negat ively appraised consequences, and 
maxim ising posit ive outcomes if possible. Several broad categor ies of coping have 
been distin guished. Folkman and Lazarus (1980) and Moos and Billings (1982) 
differ en ti ate between emotion- focused coping and problem- focused coping. 
Emotion- focused coping is direc ted towards regu lat ing the emotional response 
to situ ations without actu ally infl u en cing external events. In contrast, problem- 
focused coping is direc ted at managing and chan ging the problem which is 
causing distress, typic ally by taking action in the external world. In general, 
emotion- focused coping is more likely to be used in situ ations appraised as 
unmodi fi  able, problem- focused coping in situ ations where there is scope for 
chan ging the course of events. Other forms of coping have also been iden ti fi ed, 
such as suppres sion (Parkes, 1984), defi ned as the select ive ignor ing of threat-
en ing stimuli, and seeking social support from others. Endler and Parker’s (1990) 
three- factor model of coping is prob ably the strongest psycho met ric ally, and 
discrim in ates task- orient ated, emotion- orient ated and avoid ance strategies, 
which corres pond to problem- and emotion- focused coping and suppres sion, 
respect ively. There appears to be a reas on able consensus on the three- factor 
struc ture (Cox & Ferguson, 1991), although it may be useful to invest ig ate more 
narrowly defi ned strategies in specifi c research contexts. 

 There are a wide variety of specifi c emotion- focused coping strategies. 
Cognitive emotion- focused strategies include posit ive reappraisal of the situ ation 
or self- criti cism. Behavioural emotion- focused strategies include enga ging in 
activ it ies which will improve subject ive well- being, such as relax a tion, exer cise 
and drug use, and emotional social support seeking. Problem- focused coping is 
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most often direc ted outward towards the envir on ment, but can be direc ted 
inward also. Outward strategies are primar ily efforts at problem solving: defi n ing 
the problem, gener at ing solu tions, assess ing their advant ages and disad vant ages, 
choos ing one to imple ment, and respond ing to feed back follow ing imple ment a-
tion. Inward strategies are inten ded to help the person solve the problem by 
increas ing personal compet ence, by learn ing new skills and proced ures, for 
example. 

 Various envir on mental and person factors infl u ence the nature of coping. 
There is some evid ence that the nature of the event infl u ences the type of coping 
adopted (see Lazarus & Folkman, 1984, pp. 83–116, for a more detailed discus-
sion). For example, problem- focused coping tends to be used more in situ ations 
appraised as control lable, and in situ ations related to work. Emotion- focused 
strategies, on the other hand, tend to be used more in non- control lable situ ations, 
and in coping with personal health- related stress (Folkman & Lazarus, 1980; 
Folkman, Lazarus, Gruen, & DeLongis, 1986). Suppression strategies appear to 
be preferred in situ ations appraised as less import ant. However, Lazarus and 
Folkman (1984) emphas ise that it is the indi vidual’s percep tions of specifi c situ-
ations which counts, so such rela tion ships are no more than broad trends.  

  Coping and appraisal as causes of stress in the trans ac tional model 

 The core of the trans ac tional model is defi ned by the appraisal processes described 
above. Next, we consider how char ac ter ist ics of coping and appraisal infl u ence 
the person’s success in dealing with the stress ful encounter, and minim ising 
malad apt ive outcomes. According to Lazarus and Folkman (1984), it is diffi  cult 
to gener al ise about the rela tion ship between coping and the various types of 
adapt a tional outcome—social func tion ing, subject ive well- being and health. 
Coping effect ive ness depends crit ic ally on how the indi vidual can apply a partic-
u lar strategy within a partic u lar encounter, and all or most of the indi vidual’s 
strategies may be effect ive in some circum stances. Furthermore, there may be 
trade- offs in adapt a tional outcomes: a strategy may be effect ive in the short- term, 
but harmful in the long- term, or it may improve outcome in one sphere at the 
expense of outcome in another. 

 In spite of such qual i fi c a tions, it seems that active beha vi oural coping tends to 
be rather more effect ive than wishful think ing and self- blame (e.g. Steptoe, 
1991), as discussed in more detail in  Chapter 11 . For example, although depress-
ives tend to favour emotion- focused coping, sever ity of depres sion is inversely 
related to frequency of use of problem- focused strategies (e.g. Billings & Moos, 
1985; Mitchell, Cronkite, & Moos, 1983). In work contexts, the use of active 
strategies for managing role stresses and other poten tially stress ful demands 
reduces stress symp toms (Latack, 1986; Parkes, 1990). However, passive or 
avoid ant coping may some times be effi c a cious: it appears to reduce anti cip at ory 
anxiety in blood donors, for example (Kaloupek & Stoupakis, 1985). Suppressive 
strategies may be bene fi  cial in situ ations afford ing little oppor tun ity for active 
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coping (Parkes, 1990). Roger, Jarvis and Najarian (1993) distin guish passive 
avoid ance from detached coping: strategies of lower ing personal emotional 
involve ment without attempt ing to deny that there is a problem. They suggest 
that detached coping is predom in antly bene fi  cial, but avoid ance may be harmful. 

 Coping style is asso ci ated with char ac ter istic psycho physiolo gical reac tions: 
Frankenhaeuser (1987) links effort ful coping to increased secre tion of catecholam-
ines from adrenal medulla, and help less passiv ity to increased secre tion of cortisol 
from the adrenal cortex. Anxious and depressed patients tend to show elev ated 
cortisol levels (Sachar, 1975), and phobic patients show increased cortisol secre-
tion when exposed to pictures of the feared object (Fredrikson, Sundin, & 
Frankenhaeuser, 1985). The release of corticos t er oids may be implic ated in the 
asso ci ation between passive or suppress ive reac tions and impair ment of the 
immune system (Fawzy et al., 1990), which in turn may mediate the health 
correl ates of coping style. For example, Frese (1987), in a longit ud inal study of 
occu pa tional stress, found that level of psycho lo gical stress infl u enced somatic 
complaints more strongly in indi vidu als who used a “repress ive” coping style 
asso ci ated with suppress ing stress reac tions. The extent of active coping may in 
turn relate to apprais als that the situ ation is change able or control lable (Lazarus & 
Folkman, 1984), and coping will modify appraisal through eval u ation of feed-
back and reappraisal, so it is diffi  cult to isolate any single factor which determ ines 
coping success. Perceived control itself is typic ally bene fi  cial, but not neces sar ily 
so. Folkman (1984) points out that some choices, such as whether to undergo 
major surgery for illness, can be highly stress ful. High expect an cies of control 
may gener ate frus tra tion when the envir on ment offers little scope for exert ing 
control, and oppor tun it ies for control may be stress ful for indi vidu als with little 
motiv a tion or ability for exer cising control (Evans, Shapiro, & Lewis, 1993).  

  A trans ac tional perspect ive on life events 

 The trans ac tional approach offers a fresh perspect ive on the role of life events in 
stress. It is fairly well estab lished that major personal upheavals such as divorce, 
job loss, marriage and so forth are asso ci ated with a wide range of phys ical health 
prob lems and stress symp toms, and prospect ive studies indic ate a causal effect of 
life events, even with initial mood controlled ( Johnson & Sarason, 1979; Smith 
& Allred, 1989; Tausig, 1982). Life events may be one of the causes of clin ical 
mental disorder, partic u larly depres sion and suicidal beha viours, with inter per-
sonal losses being one of the strongest sources of depres sion (Paykel & Dowlatashi, 
1988). The rela tion ship between life events and anxiety has been neglected, 
although there is evid ence of a link from retro spect ive studies (Smith & Allred, 
1989). One of these studies (Finlay-Jones & Brown, 1981) showed that depres sion 
tended to be asso ci ated with past loss- involved life events, whereas anxiety was 
asso ci ated with danger events, those which raised the possib il ity of future prob-
lems. This result is consist ent with the loose equa tion of threat apprais als with 
anxiety and loss apprais als with depres sion sugges ted previ ously. Monroe, Imhoff, 
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Wise and Harris (1983) report a prospect ive study of under gradu ates, which 
showed that when initial emotional distress was controlled, life- event frequency 
predicted depres sion but not anxiety. Since threat involves anti cip a tion of a future 
event, it may be that life events more often involve loss than threat, which might 
explain why depres sion is, perhaps, more strongly related to overall meas ures of 
life events than is anxiety. 

 Correlations between life events and stress outcome meas ures are modest in 
magnitude, rarely account ing for more than about 10% of the vari ance (Thoits, 
1983). Relationships are even smaller when health outcome meas ures are used—
usually between 0.1 and 0.2 (see Tausig, 1982). Brown and Andrews (1987) claim 
that the weak ness of the asso ci ation between depres sion and life events is because 
depres sion rarely occurs in the absence of a major loss, but a major loss often fails 
to lead to depres sion. This analysis emphas ises the role of indi vidual differ ences 
in vulner ab il ity to depres sion. Alternatively, the weak ness of life- event effects 
may refl ect the import ance of the indi vidual’s apprais als: some people will 
appraise even major disturb ances as manage able, whereas others will be stressed 
by trivial events. DeLongis et al. (1982) argue that the relat ively minor “daily 
hassles” of living appear to be as good or better predict ors of health outcomes as 
serious life events, because they may elicit apprais als out of propor tion to the 
import ance of the minor event. The rela tion ship between life events and stress 
outcomes may even be medi ated by hassles (Weinberger, Hiner, & Tierney, 
1987). Lazarus and Folkman (1984) make the further point that the rela tion ship 
between hassles and stress is likely to be recip rocal: high levels of repor ted hassles 
may be a sign that the person is gener ally coping inef fect ively. A programme of 
research on the emotional consequences of minor life events has been reviewed 
by Zautra, Guarnaccia and Reich (1989). They conclude that minor life events 
have non- specifi c stress- indu cing effects, increas ing both anxiety and depres sion, 
with neur oticism stat ist ic ally controlled. We assess studies of the causal role of 
cognit ive vari ables on stress outcomes in more detail in  Chapter 11 .  

  Causes of stress: Personality 

 Folkman et al. (1986) claim that person al ity infl u ences on coping are relat ively 
weak. Mean auto cor rel a tions of appraisal and coping collec ted from the same 
sample across fi ve differ ent occa sions were typic ally about 0.2. These results may 
well refl ect the unre li ab il ity of single obser va tions (see Eysenck & Eysenck, 
1980), and in other work a variety of person al ity predict ors of coping have been 
iden ti fi ed. From the trans ac tional perspect ive, it is import ant to test not only 
whether person al ity predicts stress indic at ors, but also the role of appraisal and 
coping processes in asso ci ations between person al ity and stress symp toms. The 
most import ant person al ity dimen sion in this context is prob ably neur oticism (or 
trait anxiety), which correl ates with a wide range of indices of stress (Deary & 
Matthews, 1993). Other person al ity dimen sions related to stress prone ness 
include cognit ive fail ures (Broadbent et al., 1982), external locus of control (Cox 
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& Ferguson, 1991) and dispos i tional self- focus (Ingram, 1990). All these traits can 
be linked to char ac ter istic coping styles, which may affect dispos i tional vulner ab-
il ity to stress. More neur otic subjects report greater use of emotion- focused and 
avoid ance strategies (Dorn & Matthews, 1992; Endler & Parker, 1990; McCrae & 
Costa, 1986), and partic u larly those strategies which are rated as inef fect ive 
(McCrae & Costa, 1986). These cognit ive char ac ter ist ics of neur otic subjects may 
explain their increased vulner ab il ity to life stress (Denney & Frisch, 1981). Self- 
repor ted cognit ive fail ures tend to be asso ci ated with less direct coping and more 
emotion- focused coping (Parkes, cited in Broadbent et al., 1986; Matthews et al., 
1990a). External locus of control also seems to be asso ci ated with reduced direct 
and problem- oriented coping (Parkes, 1984). Locus of control may have stress- 
buffer ing effects: there is some evid ence for an internal locus of control redu cing 
the effects of adverse life events on negat ive stress outcomes, although the data are 
not very consist ent (Cox & Ferguson, 1991; Hurrell & Murphy, 1991). As 
discussed further in  Chapter 9 , a further infl u ence on coping is dispos i tional self- 
focus, the tend ency to engage in prolonged self- appraisal (private self- focus) or to 
appraise others’ percep tions of the self (public self- focus). For example, Wood 
et al. (1990) showed that highly self- focused men report using more passive and 
rumin at ive coping styles than low self- focused men. 

 Neuroticism infl u ences appraisal as well as coping: neur otic indi vidu als tend 
to inter pret benign somatic symp toms as a cause for concern (Costa & McCrae, 
1980), and to encode select ively negat ive phys ical symp toms (Larsen, in press). 
Findings that neur oticism is asso ci ated with poorer self- repor ted health may be 
mostly due to neur ot ics’ health percep tions, rather than an asso ci ation between 
neur oticism and object ive ill- health (Watson & Pennebaker, 1989). Gallagher 
(1990) reports a correl a tion of 0.45 between neur oticism and threat apprais als of 
academic stressors in a sample of 371 under gradu ates. Parkes (1986) found not 
only that neur oticism was related to malad apt ive coping, but also that rela tion-
ships between neur oticism and other forms of coping vary with char ac ter ist ics of 
the stress ful episode. Neuroticism was asso ci ated with less direct coping in 
moder ately demand ing work envir on ments, but with less suppres sion of stress in 
high demand envir on ments, imply ing that neur oticism effects are modi fi ed by 
appraisal. Similarly, Parkes (1990) found that more neur otic subjects only repor ted 
more stress symp toms when the work demands were appraised as high; neur-
oticism and perceived demands were also posit ively correl ated. That is, neur-
oticism may affect the cognit ive trans ac tion between person and envir on ment. 

 The role of appraisal processes in stress effects of other person al ity dimen sions, 
such as locus of control, is some what obscure. Locus of control often fails to 
predict percep tions of control lab il ity of life events (Nelson & Cohen, 1983), and 
it has been claimed that domain- specifi c meas ures may be more predict ive of 
control beliefs (Phares, 1976). Lazarus and Folkman (1984) discuss how specifi c 
control beliefs and exist en tial beliefs about God, fate and justice may infl u ence 
appraisal and coping. Parkes (1991) showed that the rela tion ship between locus of 
control and a general stress measure depended on perceived work demands and 



150 Interactionist approaches to stress

discre tion: people with an external locus were partic u larly vulner able to a 
combin a tion of high work demands and low work discre tion. The rela tion ship 
between cognit ive fail ures and appraisal has yet to be invest ig ated; an unpub-
lished study of dispos i tional self- focus and appraisal is discussed in the next 
section. 

 In general, there is satis fact ory evid ence that person al ity meas ures predict both 
stress outcomes and cognit ive processes, though much of the research reviewed 
has failed to test for confound ing between the various person al ity and cognit ive 
meas ures. It is unclear, for example, the extent to which locus of control effects 
are medi ated by the trait anxiety/neur oticism with which it correl ates (see 
Hurrell & Murphy, 1991). We discuss whether neur oticism directly causes stress 
in more detail in  Chapter 11 . Also uncer tain is the extent to which choice of 
coping strategy varies with atten tional capab il it ies. We might expect that indi-
vidu als with worry- prone person al it ies, and people exposed to high inform a tion- 
processing demands, would tend to adopt strategies which would reduce cognit ive 
load (c.f. Schonpfl ug, 1986).  

  Two recent studies of person al ity and appraisal 

 Recent work conduc ted by the authors provides addi tional evid ence on the rela-
tion ship between person al ity and appraisal, and the role of second ary appraisal 
processes in moder at ing person al ity effects. We discuss two studies in some 
detail, because (1) they illus trate the methods typic ally used in trans ac tion ally 
based research, and (2) they demon strate that coping and stress outcomes depend 
on a complex inter play between person al ity and situ ational appraisal factors, 
which can only be accom mod ated satis fact or ily within the trans ac tional approach. 
Wells and Matthews (1994) studied the types of coping strategy used in stress ful 
situ ations by 139 female nurses. They predicted that active coping strategies 
would be more capa city demand ing than passive suppres sion, and would there-
fore be affected more by self- focus in atten tion ally demand ing situ ations. The 
subjects briefl y described a recent stress ful episode, rated the import ance and 
control lab il ity of the event, and rated their use of a set of coping strategies. 
Coping strategy items comprised the Billings and Moos (1981) measure of 
problem- and emotion- focused coping, and a suppres sion subscale developed by 
Parkes (1984) from the Lazarus and Folkman (1984) coping measure. The subjects 
also completed meas ures of private self- conscious ness (Fenigstein, Scheier, & 
Buss, 1975) and cognit ive fail ures (Broadbent et al., 1982). The results showed 
that high self- conscious ness was gener ally asso ci ated with reduced use of problem- 
focused coping, and with reduced use of emotion- focused coping in mixed 
control lab il ity situ ations. Consistent with the capa city hypo thesis, the results 
suggest problem- focused coping is gener ally impaired by self- atten tion because it 
requires alloc a tion of atten tion to external stimuli and, usually, to control of 
action. Emotion- focused coping is less demand ing, but may be disrup ted in 
situ ations where apprais als them selves are partic u larly demand ing, as when 
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situ ational control apprais als are mixed or ambigu ous. As with neur oticism 
(Parks, 1986), the impact of self- focus on coping depends on the type of appraisal 
elicited by the situ ation. The depend ence of the person al ity rela tion ship on 
second ary appraisal provides some insight into the instabil ity of indi vidual differ-
ences noted by Folkman et al. (1986). On some occa sions, coping may be largely 
driven by situ ational factors, whereas person al ity may play a stronger role when 
the situ ation is appraised as ambigu ous or novel. 

 Matthews, Mohamed and Lochrie (1994) conduc ted an unpub lished study to 
test how person al ity infl u ences the full range of appraisal and coping vari ables, as 
well as stress outcomes, in a sample of post gradu ates ( n =141). The subjects 
completed stand ard person al ity ques tion naires, and also rated their appraisal and 
coping styles with respect to nine events commonly stress ful to post gradu ates. 
Measures of current levels of chronic stress included the General Health 
Questionnaire (GHQ: Goldberg, 1978), Fisher’s (1989) home sick ness ques tion-
naire, mean overall stress rating across the nine events, and Fenigstein and 
co- workers’ (1975) social anxiety scale. The fi rst three columns of  Table 8.1  show 
uncor rec ted correl a tions between the person al ity vari ables and the stress outcome 
and appraisal and coping meas ures. Stress symp toms, such as a high GHQ score, 
tended to be asso ci ated with higher neur oticism (N), lower extra ver sion (E) and 
greater public self- focus (PU). Subjects high in N and PU tended to appraise 
situ ations as more threat en ing and loss- asso ci ated, and all three vari ables were 
correl ated with second ary apprais als of change ab il ity of the situ ation. High N 
and high PU subjects tended to use more self- criti cism and detach ment, and less 
problem- focused coping, as in prior research (e.g. McCrae & Costa, 1986). The 
last three columns show the corres pond ing partial correl a tions, controlling for 
the other person al ity factors, and demo graphic vari ables such as age and sex. 
These data show that neur oticism and public self- conscious ness have some 
inde pend ent effects on the depend ent meas ures. Public self- conscious ness 
predicted GHQ total score, social anxiety, self- criti cism, threat and change ab il ity 
meas ures even when N was controlled. Likewise, intro ver sion was specifi c ally 
asso ci ated with home sick ness, social anxiety and apprais ing situ ations as diffi  cult 
to change. 

 Perhaps surpris ingly, private self- conscious ness was not gener ally predict ive of 
stress outcome or appraisal meas ures. Matthews et al. (1994) also tested for inter-
ac tions between second ary appraisal and private self- conscious ness of the kind 
found by Wells and Matthews (1994). In this case, change ab il ity aver aged across 
situ ations was treated as a continu ous vari able, and tests were made for an inter-
ac tion between (1) self- conscious ness and (2) linear and curvi lin ear quad ratic 
terms repres ent ing appraisal and coping. Interaction terms made signi fi c ant 
contri bu tions to the regres sion equa tion linking self- conscious ness, demo graphic 
vari ables and appraised change ab il ity to appraisal and coping for the depend ent 
vari ables shown in  Table 8.1 . As explained by Parkes (1986), results may be 
illus trated by the regres sion lines which would be drawn for subjects 1 SD above 
or below the mean for self- conscious ness. Regression lines also refl ect linear 
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effects of change ab il ity, which was signi fi c antly posit ively related to problem- 
focused coping, and signi fi c antly negat ively related to posit ive reappraisal (an 
emotion- focused strategy) and to threat apprais als, results in line with trans-
actional theory.  Figure 8.1  shows regres sion lines for a low self- conscious ness 
subject. Use of all three coping strategies increases with change ab il ity, and 

   FIGURE 8.1     Regression lines relat ing appraisal and coping vari ables to perceived 
change ab il ity in high private self- focus subjects (upper panel) and low self- focus subjects 
(lower panel). Repressions are calcu lated for subjects 1 SD above and below the mean 
level of self- focus (Matthews et al., 1994)     
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problem- focused coping most of all, consist ent with trans ac tional theory. There 
is a corres pond ing decrease in threat apprais als also. Regression lines for a high 
self- conscious ness subject are shown in  Fig. 8.1 . As change ab il ity increases, there 
is a large increase in the use of reappraisal, decreased detach ment, and increased 
threat appraisal. Contrary to the general trend, problem- focused coping is virtu-
ally constant. That is, in a change able situ ation, the subject appears unable to 
gener ate the appro pri ate strategy of increased problem- focus. The preferred 
strategy of reappraisal does not seem to be effi c a cious, as threat appraisal tends to 
be elev ated. 

   The role of self- focus of atten tion in the stress process 

 In summary, both neur oticism and public self- conscious ness appear to be asso ci-
ated with a general predis pos i tion towards stress- related cogni tions and symp-
toms. Kuiper, Olinger and MacDonald (1988) argue that public self- conscious ness 
is espe cially asso ci ated with stress vulner ab il ity because of the self- conscious 
indi vidual’s over rid ing concern with being eval u ated by others. In Matthews and 
co- workers’ (1994) data, the asso ci ation between public self- conscious ness and 
coping through self- criti cism may result from compar is ons with others and activ-
a tion of self- discrep an cies, leading to stress symp toms even when the external 
event is relat ively minor. 

 The infl u ence of private self- conscious ness on the stress process is more subtle, 
in that it seems depend ent on the person’s second ary appraisal. We propose that 
private self- focused subjects who realise that some thing can be done about the 
situ ation often become stuck in a persev er at ive cycle of reappraisal, in an attempt 
at self- regu la tion, and fail to show the level of problem- focused coping the situ-
ation demands. The substi tu tion of reappraisal for problem- oriented coping is 
likely to be malad apt ive when the event is change able. Effects of private self- focus 
appear to depend also on the level of inform a tion- processing demands. In Matthews 
and co- workers’ (1994) study, stressors were events famil iar to post gradu ates such 
as work or fi nan cial prob lems, and possibly hassles rather than major life events. 
Attentional demands may have been insuf fi  cient to impair coping in indi vidu als 
high in private self- focus. In contrast, the events repor ted by subjects in the Wells 
and Matthews (1994) study tended to be serious and some what unusual crises, such 
as being phys ic ally attacked. Appraisal and coping of these events prob ably required 
more atten tional capa city, render ing the person more vulner able to cognit ive 
over load, depend ing on self- focus and the nature of the appraisal.   

  Social aspects of stress processes 

 Other people can be both a source of poten tially stress ful demands and a coping 
resource. Leaving aside the case where others are directly hostile or threat en ing, 
the most potent social demands derive from social roles, such as those prescribed 
for the work place or within the family. Lazarus and Folkman (1984) point out 
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that roles can be stress ful because of confl ict between the demands of differ ent 
roles, because of role ambi gu ity, or because the require ments of the role over load 
the person’s coping resources. Life events are often stress ful not just because of 
their impact on well- being, but because the person must adjust to a new role, such 
as being sick rather than healthy or unem ployed rather than working. Even essen-
tially posit ive events such as marriage are liable to involve role demands. However, 
the partic u lar nature of role confl ict may be import ant in determ in ing its impact 
on stress. Longitudinal data repor ted by Brown and Andrews (1987) show that 
role confl ict predicted depres sion only when role confl ict was accom pan ied by a 
congru ent life event. They give the example of a woman with a confl ict between 
work and moth er hood who became depressed only when she discovered her 
daugh ter steal ing money from her purse. Role demands may be asso ci ated not 
just with discrete events, but with persist ent, relat ively minor malad apt a tion to 
roles, such as job dissat is fac tion (Pearlin & Lieberman, 1979). Lazarus and 
Folkman (1984) identify chronic role dissat is fac tion with soci olo gical concepts of 
alien a tion and anomie (Kanungo, 1979). 

 A strik ing example of role demands is provided by job trans fer to another 
country, with its attend ant risks of stress and “culture shock” (Brett, Stroh, & 
Reilly, 1992). Greater stress follow ing inter na tional trans fer is asso ci ated with 
factors increas ing role uncer tainty, such as lack of inform a tion prior to moving 
about the new job (Brett & Werbel, 1980) and perceived job novelty (Pinder & 
Schroeder, 1987). The import ance of specifi c ally social roles is demon strated by 
the infl u ences on stress and adjust ment of inter per sonal confl ict (Black, 1990) and 
the atti tudes of the employee’s spouse (Brett et al., 1992). Less dramat ic ally, job 
stress may be asso ci ated with lack of “person–envir on ment fi t” (French, Caplan, 
& Harrison, 1982), where the job role does not match the employee’s motiv a tions 
and/or abil it ies (see Jackson & Schuler, 1985). It is likely that cognit ive appraisal 
processes are implic ated in the stress ful effects of role change. Fisher (1990) 
reports that home sick ness in under gradu ates, which is typic ally accom pan ied by 
symp toms of anxiety, depres sion and obses sion al ity, is higher in those who 
perceive them selves as lacking in control over academic demands. In addi tion, 
self- focus of atten tion tends to increase with the strange ness of a new envir on-
ment (Wicklund, 1982), which, as argued else where in this book, tends to exacer-
bate negat ive cogni tions and emotions. 

 Studies of depres sion suggest a causal role for social vari ables. Barnett and 
Gotlib’s (1988) review of longit ud inal studies of depres sion concludes that both 
lack of social integ ra tion and marital distress are predict ive of subsequent depres-
sion. Barnett and Gotlib (1988) point out that it is unclear whether marital distress 
simply acts as a trigger for patho logy gener ated by other infl u ences, or whether it 
lowers self- esteem and coping resources. Quality of social inter ac tion also seems 
to be a strong infl u ence on the moods exper i enced in every day life (Clark & 
Watson, 1988). Oatley and Bolton (1985) have put forward a social- cognit ive 
model of role stress and clin ical depres sion. The central assump tion is that 
well- being requires “self- defi n i tional roles”, which may be lost as a result of life 
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events, with consequent stress. Clinical depres sion can be averted by fi nding an 
altern at ive role, as in an unem ployed person who takes up volun tary work, for 
example. This hypo thesis predicts that “social exits” or loss of a social role should 
be specifi c ally related to onset of depres sion. The evid ence has been reviewed by 
Stokes and McKirnan (1989), who found that differ ent studies report differ ent 
outcomes. For example, Slater and Depue (1981) found that social exits were 
partic u larly frequent in the life events repor ted by suicide attempters. In contrast, 
Schaefer, Coyne and Lazarus (1981) repor ted that exit events failed to predict 
depres sion and morale in a longit ud inal study. It seems reas on able to suppose that 
loss of social role does at least render the person vulner able to stress and depres-
sion, but the sugges tion that exit events are central to the caus a tion of depres sion 
may be over stat ing their import ance. 

  Social support 

 One way of coping with stress is to seek social support, which appears to have a 
causal effect on both well- being (Barnett & Gotlib, 1988; Turner, 1983) and 
health (House, Landis, & Umberson, 1988). Cohen and Wills’ (1985) author it-
at ive review of the area points out a number of incon sist en cies between differ ent 
concep tu al isa tions of social support. One distinc tion they draw is between struc-
tural social networks and specifi c support func tions. The extent to which the 
person is integ rated within a social network, and so has many social contacts, 
seems to have a  main effect  on well- being. Measures of frequency of inter ac tion 
with neigh bours, community and so forth are asso ci ated with fewer feel ings of 
depres sion and other minor affect ive symp toms. However, social integ ra tion does 
not appear to have a  buffer ing  effect with respect to poten tially threat en ing events. 
The rela tion ship between integ ra tion and well- being does not usually increase 
with level of stress ful events, although Cohen and Wills caution that there are 
meth od o lo gical prob lems with many of the studies which reduce the chances of 
detect ing the inter ac tion. Various social support func tions such as enhance ment 
of self- esteem, provid ing specifi c inform a tion or mater ial help, and social 
compan ion ship have been iden ti fi ed (see Schaefer et al., 1981). Studies using 
meas ures of this kind provide some what incon sist ent results. Cohen and Wills 
claim that the more meth od o lo gic ally sound studies show a buffer ing effect, such 
that provi sion of specifi c forms of social support reduces the depres sion and other 
stress symp toms elicited by threat en ing events. Their review shows that avail ab-
il ity of an intim ate confi d ant, such as a spouse or close friend, has quite a reli able 
stress- buffer ing effect, which may be attrib ut able to feel ings of increased self- 
esteem and personal effi c acy. They suggest that the quality of social support and 
its rela tion ship to the needs of the situ ation may also be import ant. 

 Some of the conclu sions of Cohen and Wills’ review have been chal lenged. 
Social integ ra tion is not always unequi voc ally bene fi  cial: Hobfoll and London 
(1986) report several instances of  posit ive  rela tion ships between social support and 
distress. They argue that the effects of support vary with the situ ation and the 
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person. For example, a high level of social integ ra tion may expose the person to 
the prob lems of others. Kessler, Price and Wortman (1985) point out that not all 
efforts at social support are well received by the recip i ents. Cheerful beha viour 
and optim istic remarks may make the stressed person feel more isol ated, and 
offers of mater ial support may suggest to recip i ents that they are incap able of 
dealing with their own prob lems. There is evid ence, too, that over- depend ence 
on others may be a source of stress vulner ab il ity (Becker, 1977). Freden (1982) 
has proposed that social exits are partic u larly damaging to people who are dispos-
i tion ally more socially depend ent. It is possible that more depend ent indi vidu als 
build up larger social networks, which might help to explain the confl ict ing 
evid ence on social support. Stokes and McKirnan (1989) have ques tioned the 
stress- buffer ing hypo thesis of social support, on the grounds that meas ures of 
outcome and social support are gener ally confoun ded in the studies concerned. 
Perceptions of social support during a stress ful episode may be biased by the 
sever ity of the stress outcome.  

  Explaining the role of social factors in stress 

 The data show that the import ance of social factors is indis put able, but there is 
rather little direct evid ence concern ing the under ly ing mech an isms for the 
effects. It is possible to accom mod ate social demands and social support within 
the trans ac tional frame work, as infl u ences on appraisal and coping, respect ively 
(Lazarus & Folkman, 1984). Some types of appraisal may have a specifi c ally social 
char ac ter: anger, for example, may be gener ated by the second ary appraisal that 
another is to blame for an event (Lazarus & Smith, 1988). Dunkel-Schetter, 
Folkman and Lazarus (1987) have shown that receipt of social support is related 
to coping strategy. They suggest a recip rocal rela tion ship between support and 
coping. Social support prob ably infl u ences coping through provid ing inform a-
tion, aid and emotional support. Conversely, carry ing out a coping strategy 
signals to others that support is needed, and may elicit or discour age partic u lar 
types of support. In prin ciple, we might argue that social events have no special 
status, in that trans ac tions involving other people are infl u enced by the same 
processes of appraisal and coping as any other stress ful encounter. Social infl u-
ences are potent only through their perceived import ance to the person. 
Alternatively, a “pure” social psycho lo gical inter pret a tion might be developed, in 
terms of hypo thes ised needs for being regarded favour ably by others (Harre, 
1980), or the role of others and of society in the social construc tion of the self 
(e.g. Turner, 1978), for example. Analyses of these kinds are beyond the scope of 
this book. Our approach is essen tially cognit ive, in that we see social infl u ences 
on stress as governed by stable know ledge struc tures, activ a tion processes and 
atten tion as is processing in general. Special features of social infl u ences are 
asso ci ated with the special content of social know ledge, partic u larly as it pertains 
to personal and social stand ards, and the recip rocal nature of social inter ac tions, 
as discussed by Dunkel-Schetter et al. (1987). 
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 Of partic u lar relev ance is the way in which social inter ac tion may affect the 
person’s atten tion in stress ful encoun ters. Felson (1985) has discussed the idea of 
 refl ec ted appraisal , the idea that beliefs about the self are infl u enced by beliefs about 
other people’s judge ments of the self. Refl ected apprais als are often beliefs about 
how one is perceived by people in general, Mead’s (1934) “gener al ised other”, 
rather than specifi c indi vidu als. There is consid er able evid ence for the oper a tion 
of self- fulfi lling proph ecy in social inter ac tion: people tend to behave so as to 
confi rm others’ expect an cies (Miller & Turnbull, 1986). If we suppose that beliefs 
about the self are stored in memory in some struc tured way which we can loosely 
call a schema (see Markus, 1977), the implic a tion is that social inter ac tions may 
bias access ib il ity of differ ent parts of the self schema or schemas. Markus and 
Kunda (1986) see the self as composed of an arrange ment of several schemas 
related to differ ent aspects of personal exper i ences and char ac ter ist ics. In general, 
it is reas on able to suppose that cues received from others help to activ ate or 
suppress more or less posit ive self- related schemas, which in turn will infl u ence 
atten tion. As discussed in  Chapter 9 , the self- eval u ations of social phobics may be 
partic u larly sens it ive to negat ive cues of this kind. 

 Some social effects may involve fairly straight for ward effects on primary 
appraisal. For example, others provide direct feed back on the qual it ies of the self, 
although accept ance of feed back depends on a variety of factors such as perceived 
compet ence of the other (see Shrauger & Schoeneman, 1979). Adverse effects of 
marital confl ict may in part simply refl ect the negat ive eval u ations of the self 
commu nic ated by an import ant other. Social compar is ons with others are also 
an import ant source of self- apprais als, and are a poten tial source of threat if 
others are perceived as super ior in import ant attrib utes (Festinger, 1954; Wood, 
1989).  

  Dynamic factors in social stress 

 It is diffi  cult to gauge the nature of the causal rela tion ship between negat ive 
social cues and negat ive beliefs about the self. Marital confl ict is one of the most 
reli able predict ors of future depres sion in longit ud inal studies (Barnett & Gotlib, 
1988). However, Brown and Andrews (1987) found that negat ive inter ac tion in 
marriage and negat ive self- eval u ation were highly asso ci ated. Both vari ables 
acted as vulner ab il ity factors for depres sion in longit ud inal data, but their causal 
infl u ences could not be satis fact or ily separ ated. A further confound of poor 
marital adjust ment is neur oticism (Cramer, 1993; O’Leary & Smith, 1991). It is 
likely that social and cognit ive processes in depres sion tend to be linked recip roc-
ally and dynam ic ally. Coyne (1976; 1985) has described an inter per sonal cycle in 
which the social beha viours and verb al isa tions of the depress ive elicit progress-
ively more negat ive reac tions in people inter act ing with the depress ive, which in 
turn is likely to strengthen the depres sion syndrome, partic u larly when the cycle 
culmin ates with inter per sonal rejec tion of the depressed person. Evidence relat ing 
to the model is broadly support ive, although there are some diffi  culties in detail 
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(McCann, 1990). The empir ical data are incon sist ent on whether people exper i-
ence mood impair ment as a result of inter act ing with a depress ive, and it is unclear 
which specifi c depress ive beha viours elicit negat ive reac tions in the non- depressed 
inter act ing person. McCann (1990) suggests that negat ive inter per sonal expect-
an cies may play a crit ical causal role in main tain ing the negat ive inter per sonal 
cycle. Depressives have a general anti cip a tion of negat ive outcomes to inter ac tion 
with others which gener ates a self- fulfi lling proph ecy, as a result of their inform-
a tion- processing tend en cies. Negative affectiv ity (neur oticism) and negat ive 
mood have simil arly negat ive effects on percep tions of social encoun ters 
(Campbell & Fehr, 1990; Forgas & Bower, 1987). In addi tion to general negat ive 
bias in eval u ation, depres sion increases the frequency with which social compar-
ison inform a tion is sought follow ing negat ive outcomes, leading to greater 
expos ure to negat ive feed back (Swallow & Kuiper, 1992). Returning to marital 
confl ict and depres sion, it may be that both negat ive self- beliefs and specifi c 
disputes between part ners are prone to gener ate cycles of dysfunc tional inter ac-
tion whose tend ency towards self- main ten ance may even tu ally lead to full- blown 
depress ive symp toms. It has been demon strated that distressed couples tend to 
inter pret their spouses’ state ments and beha viour more negat ively than is 
warran ted, and tend to recip roc ate negat ive beha viours on a tit- for-tat basis 
(O’Leary & Smith, 1991). Eysenck (1992) raises the possib il ity that anxious 
indi vidu als inter pret other people’s beha viour as more threat en ing than it actu ally 
is, leading to aggress ive or defens ive beha viour which actu ally elicit the feared 
beha viour.  

  The role of social know ledge 

 Other, more subtle effects depend on the react iv a tion of latent social know ledge. 
We have seen in  Chapter 3  that select ive atten tion may be infl u enced by what are 
essen tially social constructs, such as atti tudes (Roskos-Ewoldsen & Fazio, 1992) 
and person al ity trait terms (Pratto & John, 1991). Higgins’ (1987; 1990) know-
ledge activ a tion theory explains such effects in terms of an activ a tion model of 
social know ledge. Higgins (1987) relates negat ive affect to activ a tion of  self- 
discrep an cies . One type of social know ledge is guides, stand ards about the value of 
attrib utes held by the self and other indi vidu als and groups. Higgins has proposed 
a fairly elab or ate taxonomy of guides. Simplifying some what, negat ive affect is 
asso ci ated with discrep an cies between the apprais als of actual attrib utes of the 
self, and apprais als of ideal and ought self- guides. Ideal self- guides repres ent the 
person’s hopes and aspir a tions, ought self- guides beliefs about duties and 
oblig a tions. Discrepancies arise when the self is appraised as falling short of 
either or both of these guides. For example, a student who fails exams may 
exper i ence actual–ideal discrep ancy through perceived failure to realise educa-
tional and career aspir a tions, and actual–ought discrep ancy through failure to 
study dili gently. The type of negat ive affect gener ated depends on the nature of 
the discrep ancy: actual–ideal discrep an cies are asso ci ated with dejec tion and 
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depres sion, actual–ought discrep an cies with agit a tion and anxiety. Studies 
repor ted by Higgins, Bond, Klein and Strauman (1986) and Strauman and 
Higgins (1987) confi rm that meas ures of discrep ancy predict the negat ive affect 
elicited by imagin ing an unpleas ant event some weeks later. Emotional change is 
also appro pri ately primed by activ a tion of self- guides (Higgins et al., 1986). In 
other words, discrep an cies may consti tute a fairly stable vulner ab il ity to stress, 
liable to be elicited by stress ful events. Self- focus of atten tion, discussed in detail 
in  Chapter 9 , increases the access ib il ity of self- guides, and so exacer bates 
emotional prob lems in vulner able indi vidu als. Higgins (1987) suggests that 
discrep an cies may often arise in child hood, through negat ive inter ac tion with 
parents. Another class of guide, norm at ive guides, which repres ent general social 
stand ards, may also be implic ated in stress asso ci ated with role demands. For 
example, expat ri ates will be exposed to social demands which confl ict with their 
norm at ive guides for doing busi ness, forming friend ships and so on, produ cing 
self- eval u at ive confl ict and emotional distress (Higgins, 1990). Presumably, the 
bene fi  cial effects of social support in part refl ect reduc tions in discrep an cies. For 
example, a support ive spouse or confi d ant may provide cues which activ ate 
posit ive self- beliefs, or which encour age down ward reappraisal of self- guides. 

 Perceived social support may also be asso ci ated with stable organ ised schema- 
like know ledge struc tures resem bling, but distinct from, those implic ated in 
depres sion (Beck, 1967). In support of this hypo thesis, Lakey and Cassady (1990) 
show that much of the asso ci ation between social support and psycho lo gical 
distress can be stat ist ic ally explained by indi vidual differ ences in negat ive cogni-
tions such as dysfunc tional atti tudes and control beliefs. Low perceived social 
support was asso ci ated with biases in percep tion of support ive attempts by others, 
and in memory for instances of helpful support ive beha viour. Experimental evid-
ence repor ted by Lindner, Sarason and Sarason (1988) showed that the avail ab-
il ity of help on a perform ance task was suffi  cient to change the content of 
cogni tion from worry to less atten tion ally enga ging cogni tions, even though the 
help was never actu ally util ised. Lindner et al. (1988) suggest that social support 
activ ates schemas and cogni tions with a stress- buffer ing effect. Biases in percep-
tion of social support may in turn be caused by stable person al ity char ac ter ist ics. 
Sarason, Sarason and Shearin (1986b) demon strated fi rst, that percep tions of 
social support are stable over 3 years, and, second, that there is little rela tion ship 
between perceived social support and object ive social support. Furthermore, 
percep tions seem to be related to person al ity char ac ter ist ics asso ci ated with 
negat ive affect such as trait anxiety and depres sion (Stokes & McKirnan, 1989). 
The size of social networks of subjects high in neur oticism seems to be similar, 
but neur otic subjects are more prone to loneli ness (Stokes, 1985). Stokes and 
McKirnan’s (1989) analysis implies that much research on social support may 
over es tim ate the direct effects of social inter ac tion, through neglect of the person-
al ity factors which may infl u ence both percep tions and stress outcomes. However, 
meas ures of person vari ables and social support are not always strongly correl ated 
(Dunkel-Schetter et al., 1987), so it is likely that there are addi tional, genuine 
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direct effects of social support on well- being. Also, social support inter ven tions 
delivered by health care profes sion als seem effi c a cious in assist ing adjust ment to 
life crises, although the mech an isms of such effects are poorly under stood (Kessler 
et al., 1985).  

  Social factors and the stress process: Conclusions 

 In general, social factors may infl u ence stress through gener at ing, react iv at ing or 
ameli or at ing confl icts between the persons’s apprais als, partic u larly refl ec ted 
apprais als, and beliefs about personal and social stand ards. It appears that apprais als 
are of more import ance than the object ive nature of social events, and may be 
infl u enced by stable know ledge struc tures as well as by the imme di ate event itself. 
Theoretically, an integ ra tion of Higgins’ (1987) know ledge activ a tion theory 
with trans ac tional approaches to stress (Cox, 1987; Lazarus & Folkman, 1984) 
provides a suit able explan at ory frame work. It is plaus ible that appraisal is infl u-
enced by activ a tion of social know ledge, partic u larly self- discrep an cies. It may be 
too restrict ive to suppose that discrep an cies in self- know ledge are the only or 
even the main source of stress ful emotion, however. Actual–ideal discrep ancy 
may gener ate depres sion because it biases appraisal towards eval u at ing the stress ful 
encounter as loss- related, and, simil arly, the rela tion ship between actual–ought 
discrep ancy and anxiety may be medi ated by threat apprais als. If type of appraisal 
is the major causal infl u ence, it may also infl u ence mood in the absence of activ-
a tion of self- know ledge. Transactional theory also implies that the consequences 
of the activ a tion of self- discrep an cies will be modi fi ed by second ary appraisal of 
coping compet ences. The role of coping has been some what neglected by know-
ledge activ a tion theory, although Higgins (1990) indic ates a role for stress control 
strategies as a further type of know ledge.   

  Stress, arousal and perform ance 

 There is a vast exper i mental liter at ure on the effects of stress- indu cing agents on 
perform ance, which will not be reviewed here (see Smith & Jones, 1992b, for a 
compre hens ive review). Many of the studies use phys ical stressors such as noise, 
heat and so on, and it is often unclear whether their effects on perform ance are 
medi ated by the cognit ive processes asso ci ated with the aeti ology of stress, or by 
lower- level psycho bi o lo gical mech an isms. In recent years, attempts to provide 
general theor ies for stressor effects have largely disin teg rated. The tradi tional 
approach has been to use arousal as a unify ing construct for the fi eld, and to 
attempt to explain stressor effects in terms of the inverted-U hypo thesis to link 
arousal to perform ance (e.g. Duffy, 1962). This enter prise appears to have failed: 
Eysenck (1982) and Hockey (1984) provide full critiques. In brief, both arousal 
and perform ance appear to be multi di men sional, stressors affect many other 
func tions in addi tion to arousal, and arousal meas ures are just not very reli ably 
related to perform ance (Matthews & Amelang, 1993; Neiss, 1988). More 
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soph ist ic ated general theor ies have also either failed empir ic ally, or have not been 
adequately tested: the complex ity of the data is such that it is diffi  cult to make any 
general state ments about stressor effects on perform ance. Hockey (1984; 1986) 
has provided one of the more success ful contem por ary syntheses of the area. He 
claims that stressor effects vary with both the source of stress and the type of task. 
Stressor effects are best described as a pattern of changes in the oper a tion of 
multiple cognit ive processes. For example, noise is said by Hockey (1984) to 
increase alert ness and selectiv ity of atten tion, and to impair accur acy of fast 
respond ing and short- term memory. Some stressor effects are directly driven by 
the effects of the external or internal envir on ment on cognit ive states, whereas 
others refl ect the active attempts of a regu lat ive exec ut ive system to control the 
effi  ciency of cognit ive processing. This approach does repres ent some thing of a 
retreat from theory, though, in that it provides no general basis for predict ing 
stressor effects; each indi vidual agent must be invest ig ated in detail. 

  A trans ac tional approach to perform ance effects 

 In the present context, work on labor at ory stressors provides no general prin-
ciples which can be used to predict the inform a tion- processing char ac ter ist ics of 
a person who has lost a partner or job, or feels other wise menaced by life events. 
More relev ant are the studies of affect ive distress and perform ance defi cit reviewed 
in  Chapter 6 . We cannot equate stress outcomes simply with unpleas ant mood 
and affect, but affect is a primary stress symptom. Matthews, Jones and 
Chamberlain (1990c) have argued that relat ively mild stressors are often char ac-
ter ised by specifi city of stress responses. There appear to be three funda mental 
bipolar mood dimen sions, contrast ing energy with fatigue, tension with relax a-
tion, and happi ness with depres sion. Specifi c stressors may only affect one of 
these dimen sions of mood, or perhaps fail to affect mood at all. However, severe 
stress ful events appear to elicit a common pattern of stressed mood states, char ac-
ter ised by depres sion, tension and fatigue. In addi tion to mood, common elements 
of stress states likely to affect atten tion include intrus ive thoughts and worries, 
self- focus of atten tion, specifi c beliefs and cogni tions, such as causal attri bu tions, 
and the extent of active coping and effort. The trans ac tional model of stress 
implies that we must assess how the subject appraises the source of stress, and tries 
to cope with its demands. Jones (1984) has sugges ted that noise affects the person’s 
percep tions of compet ence to perform the task, and efforts to compensate for the 
demands imposed by the noise depend on the exact nature of the beliefs and 
attri bu tions elicited. Noise may impair perform ance even after the noise has been 
switched off, partic u larly if it is perceived as unpre dict able and uncon trol lable 
(Cohen, 1980). One explan a tion for this effect is that the subject’s appraisal of the 
noise as uncon trol lable leads to the adop tion of low- effort strategies which carry 
over into the quiet period follow ing expos ure to noise. In other words, stress 
effects cannot be satis fact or ily explained without looking in some detail at the 
person’s cognit ive and affect ive reac tions to the stressor. 
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 Research on effects of mood and other common elements of stress states 
reviewed in  Chapter 6  allows us to compose a plaus ible picture of the likely 
effects on atten tion of relat ively high levels of stress. It is prob able that cognit ive 
processing asso ci ated with stress may affect both the upper- and lower- level 
atten tional control mech an isms discussed in  Chapter 2 , through effects on 
resource avail ab il ity and exec ut ive control (upper level), and lower- level network 
processes triggered by stim u lus input. Specifi cally, stress may have some or all of 
the follow ing consequences: 

 1. Overall  atten tional effi  ciency  is likely to be impaired. The primary mech-
an ism for effi  ciency decre ments is through loss of atten tional resources for 
processing the percep tual envir on ment and controlling action. The main way in 
which resources may be “lost” is through diver sion of processing capa city to 
worry and appraisal, an effect asso ci ated with both anxiety (Wine, 1982) and 
depressed mood (Ellis & Ashbrook, 1987). A second type of drain on resources is 
the decrease in total capa city asso ci ated with fatigue (Matthews et al., 1990b). We 
should not over look the possib il ity of changes in lower- level func tional effi  ciency 
addi tional to the upper- level effects just described. Matthews and Harley (1993) 
showed from semantic priming and simu la tion studies that extra ver sion and 
arousal appear to infl u ence the level of random noise in a connec tion ist network 
for word recog ni tion, a mech an ism which may explain why extra verts tend to 
perform better under stress than intro verts during the working day (Matthews, 
1992b). It is unclear whether anxiety and depres sion may have effects of this 
kind; the bulk of the evid ence suggests an upper- level mech an ism. 

 2.  Selectivity of atten tion  is affected in addi tion to effi  ciency. If the stress ful event 
raises arousal, increased selectiv ity of atten tion is expec ted. One of the few 
consist ent effects of arous ing stressors which gener al ises across differ ent sources of 
stress is narrow ing of atten tion (Hockey & Hamilton, 1983). The stressed indi-
vidual is likely to attend pref er en tially not just to the stressor, but to the domin ant 
features of the stress ful event. This may be malad apt ive if import ant subtleties are 
missed; for example, a test- anxious student might misin ter pret an exam ques tion 
through failing to encode its meaning fully. Effects of this kind might operate at 
either lower or upper levels (see Eysenck, 1982), although most of the evid ence 
suggests an upper- level mech an ism affect ing deploy ment of resources. For 
example, the rather complex effects of loud noise on perform ance can only be 
explained by suppos ing that noise affects task strategy (Smith & Jones, 1992a). We 
have seen in  Chapter 4  that unpleas ant affect may also be asso ci ated with biasing 
of select ive atten tion towards mood- congru ent stimuli. However, state anxiety 
alone does not appear to be effect ive in biasing atten tion, unless, perhaps, the 
person is already so predis posed by virtue of high trait anxiety or clin ical disorder. 
Hence, it has yet to be shown that mood- congru ence of atten tion is a general 
feature of stress states, although there is some limited evid ence that stress biasing 
is distinct from anxiety effects (Mogg et al., 1990). A diffi  culty with evid ence of 
this kind is the possib il ity of confound ing affect ive content of the mater ial 
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atten ded with its import ance or prior ity to the person. A stressed indi vidual may 
attend to stress- congru ent stimuli because they are of primary import ance, and so 
engage the narrowed focus of atten tion, rather than because of congru ence  per se . 

 3. Changes in  motiv a tion  and effort due to stress are also likely, but are 
more diffi  cult to predict. We saw in  Chapter 4  that a motiv a tional defi cit is well- 
estab lished in even mild depres sion (e.g. Griffi n et al., 1986), but theor et ical 
accounts of anxiety and motiv a tion confl ict sharply with each other (Eysenck, 
1982; Humphreys & Revelle, 1984). From the perspect ive of trans ac tional models 
of stress, motiv a tional effects are driven by the coping strategy adopted. Effort 
may be reduced when the person tries to suppress or avoid the stressor, or toler ate 
it pass ively, but increased when an active coping strategy is adopted. Choice of 
coping strategy in turn refl ects second ary appraisal. Because depres sion is asso ci-
ated with percep tions of the self as help less and lacking in effi c acy, depressed 
mood is partic u larly likely to gener ate avoid ance of active coping, and reduc tion 
in effort. Such apprais als are a weaker feature of anxiety, and appear to be more 
contex tu ally depend ent. An eval u at ive setting appears to be import ant for gener-
at ing negat ive self- beliefs in test- anxious subjects (e.g. Sarason, 1978). Perceived 
task diffi  culty may have similar effects. Hence, anxiety may be asso ci ated with 
more active coping and effort when there is little overt ego- threat and success is 
perceived as relat ively easily attain able, but with less active coping and effort 
under other circum stances. 

 We would also expect some inter ac tion between these effects when present 
simul tan eously. For example, a reduc tion in effect ive atten tional capa city may 
inter fere directly with the imple ment a tion of active coping strategies. The 
worried indi vidual’s percep tions of the self as lacking in compet ence for task 
perform ance may affect second ary appraisal and coping inde pend ently of actual 
capa city. Increased selectiv ity may be favoured as a strategy for redu cing work-
load under these circum stances. Hence, it may some times be desir able to see 
stress states as syndromes of impaired perform ance and coping, such that a variety 
of differ ent, func tion ally inde pend ent processes are affected through the inter ac-
tion between direct effects of mood and other aspects of state, and efforts to cope 
with the perceived consequences of state change (see Hockey, 1986). The exact 
expres sion of the syndrome will depend crit ic ally on the indi vidual’s self- beliefs 
and self- percep tions, which may explain some of the incon sist en cies in inform a-
tion- processing studies of stress effects.   

  Error and cognit ive fail ures 

 A rather differ ent approach to perform ance is the study of human error. In real- 
life settings, one of the most import ant aspects of perform ance is the rare but 
poten tially cata strophic mistake, such as the failure to close the bow doors which 
was the imme di ate cause of the Zeebrugge ferry disaster. It is diffi  cult to examine 
errors of this kind in labor at ory settings. On the basis of fi eld and diary studies, 
Reason (1990) has developed a soph ist ic ated taxonomy of errors, which proposes 
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that errors can be gener ated at both auto matic and controlled levels. “Automatic” 
errors take two general forms: skill- based slips and lapses, in which control of 
perform ance is “captured” by a strong but inap pro pri ate low- level schema, and 
rule- based mistakes, where a famil iar but inap pro pri ate rule for action is applied. 
Errors in controlled processing are referred to as “know ledge- based errors”: the 
person commits one of the many errors to which high- level reas on ing is prone. 
In the present context, we are inter ested in how errors can be related to stress and 
affect ive disorder. Some lines of evid ence suggest that stress increases error 
 likeliood. For example, life stress seems to increase the risk of motor vehicle 
 accidents (Matthews, Dorn, & Glendon, 1991; Selzer & Vinokur, 1974). Case 
studies of acci dents some times show that stress was a contrib ut ing factor, as in the 
case of the near- melt down at the Three Mile Island nuclear plant. Operators 
showed the narrow ing of atten tion typical of stress to the point where they were 
unable to diagnose the system faults correctly (Sheridan, 1981). Studies of this 
kind tell us little about the inter ven ing role of cognit ive mech an isms though. 

  Questionnaire meas ures of cognit ive errors and fail ures 

 The most usual exper i mental approach has been to invest ig ate indi vidual differ-
ences in self- reports of error prone ness. Several ques tion naires have been 
developed to invest ig ate both error- prone ness in general, and fail ures of specifi c 
func tions, partic u larly memory (see Herrman, 1982, for a review). It appears that 
such meas ures are not actu ally very success ful in predict ing object ive perform-
ance (Herrman, 1982): Rabbitt and Abson (1990) list seven meth od o lo gical and 
logical reasons why this may be the case. For example, labor at ory tests may not 
adequately measure the cognit ive processes contrib ut ing to every day errors, 
people may fail to detect their errors or forget them, and people have no object ive 
stand ard for gauging their error- prone ness and cognit ive effi  ciency. In contrast, 
many ques tion naire meas ures of errors show consist ent correl a tions with meas-
ures related to stress (e.g. Broadbent et al., 1982). A funda mental ques tion is 
whether error ques tion naires simply pick up the negat ive self- apprais als of indi-
vidu als prone to stress, or whether the ques tion naires are actu ally reli ably correl-
ated with object ive perform ance. In the latter case, the higher error scores of 
people vulner able to stress may be accom pan ied by genu inely greater error- 
prone ness. We address this issue by consid er ing the two ques tion naires most 
directly geared to assess ment of every day errors in atten tion, the Cognitive 
Failures Questionnaire (CFQ: Broadbent et al., 1982) and the Attentional 
Experiences Questionnaire (AEQ: Davies et al., submit ted).  

  The CFQ as a predictor of perform ance 

 The CFQ asks about fail ures of percep tual, atten tional and memory func tions. A 
single score is obtained, which Broadbent et al. (1982) relate to some defect in 
overall control of processing. Scores are intern ally consist ent, and stable over 



166 Interactionist approaches to stress

time, so that the ques tion naire seems to measure an aspect of person al ity. There 
are several possible ways in which a high CFQ score might be inter preted (see 
Broadbent et al., 1986):

   1.   A poor self- image or lack of self- confi d ence.  
  2.   A general defi cit in exec ut ive control of perform ance.  
  3.   Defi cits in specifi c cognit ive processes such as short- term memory.  
  4.   A preferred method of cognit ive organ isa tion effect ive for some tasks but not 

others.    

 To distin guish these possib il it ies, several studies of the perform ance correl ates 
of the CFQ have been conduc ted, with mixed results. In studies of select ive 
atten tion, Tipper and Baylis (1987) showed that the CFQ predicted suscept ib il ity 
to distrac tion on a word- naming task: a second study provided some limited 
evid ence that the CFQ was related to diffi  culty in inhib it ing distractor items. On 
the other hand, Martin (1983) failed to fi nd any CFQ effects in three studies of 
the Stroop effect, a dichotic listen ing task and the Embedded Figures Test 
(Witkin, Oltman, Raskin, & Karp, 1971). Broadbent et al. (1986) tested CFQ 
effects in six studies of two select ive atten tion tasks, one requir ing visual search 
and one requir ing “fi lter ing” of inform a tion at a fi xed loca tion. Nineteen 
depend ent vari ables were invest ig ated, of which only one was related to CFQ 
scores. High CFQ scorers were relat ively slow at the fi lter ing task relat ive to the 
search task. Further analysis showed that this rela tion ship only seemed to hold for 
subjects high in anxiety. Broadbent et al. (1986) inter pret the results as showing 
that cognit ive fail ures are related to mode of atten tional control under stress, but 
there are some prob lems with the research. Uncorrected differ ence scores were 
used, which, as stated previ ously, are subject to arti fact (Cronbach & Furby, 
1970). Differences were computed from very similar depend ent meas ures, which 
were prob ably stat ist ic ally unre li able because it is likely that the original meas ures 
were highly correl ated (see Cronbach & Furby, 1970). Possible confound ing of 
CFQ scores with anxiety was not analysed: anxious high CFQ scorers may have 
differed from other groups because they were partic u larly high in anxiety. 
Broadbent, Broadbent and Jones (1989) report further studies of multiple meas-
ures of select ive atten tion, which replic ated the effect of CFQ score on the differ-
ence score measure just described. Broadbent et al. (1989) also invest ig ated the 
“Eriksen effect” (Eriksen & Schulz, 1979), the tend ency of confl ict ing distractor 
stimuli to inter fere more strongly with a focal target stim u lus as target–distractor 
separ a tion decreases. High scorers on the CFQ showed a greater Eriksen effect in 
the morning, but low scorers did not. These results are diffi  cult to inter pret, 
because there is no theor et ical rationale for linking the CFQ to time- of-day 
effects. A replic a tion study has been repor ted by Smith (1991), who also found a 
signi fi c ant CFQ × time of day inter ac tion, though only when a one- tailed signi-
fi c ance test was used. Smith (1991) failed to replic ate the effect of CFQ score on 
the speed differ ence between fi lter ing and search tasks, although the trend was in 



Error and cognit ive fail ures 167

the predicted direc tion. Overall, these studies suggest that there may be some 
reli able rela tion ships between atten tion and propensity to cognit ive fail ures, but 
the mech an isms involved are obscure. The effects are also so complex that it is 
diffi  cult to perceive much relev ance to the kinds of every day error repor ted by 
high CFQ scorers; there is no evid ence for a general defi  ciency in any aspect of 
select ive atten tion. 

 Martin and Jones (1984) report that the CFQ predicted impaired dual- but not 
single- task perform ance in a small sample ( n =14). However, Broadbent et al. 
(1982, p. 12) refer to two studies which failed to fi nd any rela tion ship between 
the CFQ and dual- task perform ance. Several studies using conven tional memory 
tasks have failed to fi nd asso ci ations between CFQ score and recall (Broadbent 
et al., 1982; Rabbitt & Abson, 1990). Maylor (1990) found that the CFQ did 
predict errors on a real istic prospect ive memory task, remem ber ing to make a 
tele phone call. Harris and Wilkins (1982) also found that the CFQ was related to 
prospect ive memory, but Wilkins and Baddeley (1978) failed to do so. Obsessional 
symp toms, which correl ate with CFQ score, are also asso ci ated with prospect ive 
memory fail ures (Sher et al., 1989). The strongest feature of these data is their 
incon sist ency. Various  post hoc  explan a tions are offered in the papers cited, but 
none are very convin cing. 

 In contrast, the CFQ is a reli able predictor of various meas ures related to 
stress, includ ing trait anxiety, neur oticism and BDI depres sion (Broadbent et al., 
1982; Matthews & Wells, 1988; Maylor, 1990). CFQ score is also related to meas-
ures of obses sional symp toms, such as compuls ive check ing, but not to obses-
sional person al ity (Broadbent et al., 1986; Sher et al., 1984). There may be some 
limited degree of specifi city to these rela tion ships: Gordon (1985) found that 
obses sional patients obtained high scores on the CFQ but phobics did not. 
Matthews and Wells (1988) showed that the rela tion ship between the CFQ and 
trait anxiety was stat ist ic ally medi ated by self- focus of atten tion, imply ing that 
habitual self- focus may predis pose the indi vidual to both emotional disturb ance 
and percep tions of error- prone ness. Further studies suggest that the CFQ may 
be related to coping strategies, but again the results are confl ict ing. Parkes (see 
Broadbent et al., 1986) found that nurses high in cognit ive fail ures repor ted less 
use of direct coping in control lable situ ations. However, Wells and Matthews 
(1994) found no effects of the CFQ on active problem- and emotion- focused 
coping in a further sample of nurses. Instead, CFQ scores predicted reduced 
suppres sion of stress in “mixed- control lab il ity” situ ations, in which the person 
was unsure of whether or not the situ ation was control lable.  

  Multiple dimen sions of self- rated atten tional effi  ciency 

 One reason for the unre li ab il ity of correl ates of the CFQ may be the variety of 
fail ures covered by the ques tion naire. Although the items do inter cor rel ate posit-
ively, it may be that differ ent types of failure should be discrim in ated. Broadbent 
et al. (1982) repor ted that there was no factor struc ture stable across differ ent 
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groups apart from the general factor, but their sample sizes were quite inad equate 
for compar ison of factor solu tions (see Guadagnoli & Velicer, 1988). Matthews, 
Coyle and Craig (1990a) factor- analysed the CFQ in a sample of 475 respond ents. 
On the basis of object ive criteria for the number of factors to be extrac ted, a 
seven- factor solu tion was obtained, demon strat ing that a number of specifi c types 
of cognit ive failure can be discrim in ated. Using similar tech niques, Maylor (in 
press) obtained fi ve broadly compar able factors in a sample of 3500 elderly people. 
Matthews et al. (1990a) also related their seven CFQ factors to person al ity and 
coping strategies, in a fresh sample. The results sugges ted that person al ity and 
coping correl ates of the CFQ were largely asso ci ated with one factor only, lack of 
concen tra tion. Subjects scoring high on this factor were more neur otic, and 
repor ted greater use of self- control and escape- avoid ance coping strategies. In 
other words, the CFQ may be too blunt an instru ment to be useful in predict ing 
cognit ive reac tions to stress in detail. 

 The multi factorial nature of the CFQ motiv ated Davies et al. (submit ted) to 
develop a new ques tion naire measure, the Attentional Experiences Questionnaire 
(AEQ), to discrim in ate differ ent aspects of people’s subject ive exper i ence of their 
atten tional fail ures and effi  ciency. Factor- analytic studies iden ti fi ed six replic able 
dimen sions, labelled “concen tra tion”, “distract ib il ity”, “audit ory atten tion”, 
“absent- minded ness”, “social monit or ing” and “spatial compet ence”, which were 
factori ally distinct from neur oticism. Absentmindedness and spatial compet ence 
were moder ately correl ated with the CFQ, but correl a tions between the CFQ 
and the other four scales were small (0.21–0.34), showing that the CFQ is a poor 
measure of a number of aspects of self- report atten tional effi  ciency. Davies et al. 
iden ti fi ed a general tend ency for the scales to be asso ci ated with neur oticism, and 
most of the scales also predicted stressed mood state. Several studies of the 
perform ance correl ates of the AEQ were also run, which tended to confi rm that 
it is diffi  cult to predict object ive meas ures of atten tion from ques tion naires. Some 
tasks, such as the Stroop test and sustained atten tion tasks, were not reli ably 
related to AEQ scores. However, absent minded ness was the only predictor of 
working memory, as expec ted, and distract ib il ity and absent minded ness predicted 
error frequen cies on a task requir ing select ive atten tion, which used single digit 
targets and distract ors. Blanco, Salgado and Alvarez (submit ted) have trans lated 
the AEQ into Spanish and replic ated its psycho met ric prop er ties. As in the studies 
of Davies et al. (submit ted), the CFQ only predicted perform ance of certain 
tasks. Distractibility was correl ated with poorer select ive atten tion, although 
response time rather than errors was the measure affected: absent minded ness 
predicted errors in one condi tion. In addi tion, spatial compet ence predicted 
speed and effi  ciency of visual search. 

 Overall, much of the error ques tion naire data may be explained by suppos ing 
that negat ive beliefs about personal cognit ive effi  ciency are primar ily anchored in 
the person’s general self- apprais als rather than in object ive perform ance level. It 
may be that self- focus of atten tion serves to activ ate and main tain the negat ive 
beliefs concerned (Matthews & Wells, 1988; Wells, 1991). At the same time, 
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there is suffi  cient evid ence to show that people’s beliefs partly refl ect their 
object ive level of perform ance on some tasks, partic u larly when specifi c rather 
then general meas ures of cognit ive effi  ciency are used (Davies et al., submit ted). 
The failure of some processing func tions may be more conspicu ous to the person 
than others, and tasks tapping these func tions may be those predict able from 
ques tion naire meas ures.   

  Conclusions 

 The trans ac tional theory of stress (Lazarus & Folkman, 1984) provides a power ful 
and fl ex ible frame work for explain ing stress- related phenom ena. At the core of 
the theory are the appraisal and coping processes seen as the imme di ate causal 
infl u ences on well- being. The trans ac tional theory has been applied mainly to 
explain ing how appraisal and coping infl u ence stress outcomes, such as emotional 
disturb ances, but it is also relev ant to explain ing the roles of person al ity and social 
support in infl u en cing stress symp toms. Personality traits asso ci ated with stress 
vulner ab il ity, such as neur oticism and dispos i tional private and public self- focus 
of atten tion, may be asso ci ated with char ac ter istic malad apt ive styles of appraisal 
and coping. However, person al ity effects may be modi fi ed by appraisal of the 
situ ation; for example, private self- focus may be most damaging when the situ-
ation is appraised as change able, and when the atten tional demands of appraisal 
are high. Social support acts as a “stress buffer”, a factor mitig at ing the impact of 
poten tially stress- indu cing events. However, at least some of the bene fi  cial effects 
of social support seem to result from its role in gener at ing posit ive apprais als of 
events. The trans ac tional approach may also contrib ute to the under stand ing of 
stress effects on perform ance, partic u larly the roles of strategy and motiv a tional 
change. Interpreting the perform ance data is complic ated by the like li hood of 
some stressors infl u en cing processing effi  ciency directly, irre spect ive of appraisal, 
through arousal mech an isms, for example. We have seen, too, that stress may 
infl u ence every day errors and cognit ive effi  ciency, although self- reports of error 
are of limited valid ity, because of limited conscious aware ness of cognit ive 
processes, and contam in a tion of error ques tion naires by overall appraisal of 
personal compet ence. 

 Our review of stress shows also that there seems to be no gross discon tinu ity 
between the cognit ive symp toms of stress and affect ive disorder. It is quite 
common for people to exper i ence negat ive beliefs about the self, in reac tion to 
minor hassles, as well as major life events. Ineffective coping, excess ive self- focus 
of atten tion and impaired perform ance are all readily observed in non- clin ical 
samples. At one level, there may simply be a smooth grad a tion of sever ity of 
symp toms connect ing non- clin ical stress to affect ive disorder. Patients may be 
those indi vidu als who appraise their symp toms as severe enough to require 
profes sional help, or people who are appraised by others as severely impaired in 
their every day life. To the extent that there are qual it at ive discon tinu it ies between 
patients and non- patients, they may relate to the pres ence in patients of dynamic 
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syndromes or vicious circles which act to main tain affect ive and other symp toms, 
such as McCann’s (1990) negat ive inter per sonal cycle. Hence, theor et ical accounts 
of emotional disturb ance should aim to explain both normal and patho lo gical 
stress symp toms. We shall see in subsequent chapters that we can identify a 
syndrome of excess ive self- focused atten tion which allows us expli citly to link the 
trans ac tional approach to stress to clin ical approaches to emotional disorder.       



                 9 
 SELF-FOCUSED ATTENTION   

     Kahneman (1973) proposed that endur ing dispos i tions and arousal level infl u ence 
the alloc a tion of atten tion. Other research ers have sought to assess indi vidual 
differ ences in atten tional style. One such assess ment concerns the degree of atten-
tion focused on oneself, which is termed self- conscious ness. This is an import ant 
atten tional trait vari able since it is asso ci ated with stress vulner ab il ity (Matthews 
& Wells, 1988; Wells, 1985), and heightened self- focus is found in a range of 
patho lo gical reac tions includ ing anxiety states and depres sion (Ingram, 1990). 

 Duval and Wicklund (1972) fi rst elab or ated a theory of object ive self- 
awareness in which they proposed a dicho tomy in the direc tion of atten tion. They 
main tained that atten tion could be direc ted inward towards the self or outward 
towards the envir on ment. Furthermore, they assumed that self- focus would 
instig ate a process of self- eval u ation and the iden ti fi c a tion by the indi vidual of 
discrep an cies between his or her present status on a salient self- relev ant dimen-
sion and an ideal stand ard for that dimen sion. In an instance where the indi vidual 
falls short of the ideal stand ard, self- focus is assumed to produce negat ive affect, 
with the result that attempts are made by the indi vidual to reduce the discrep ancy 
or to avoid self- focus ing stimuli. This theory assigns a self- regu lat ory role to self- 
focus and was later elab or ated by Carver and Scheier (1981). In their cyber netic 
model of self- regu la tion, self- focus consti tutes a negat ive feed back cycle which 
serves the purpose of compar ing an indi vidual’s current status on a salient beha-
vi oural stand ard with a partic u lar goal. If a negat ive discrep ancy exists between 
the current state and the salient stand ard, attempts are made by the indi vidual to 
reduce the discrep ancy. Such attempts are followed by further compar is ons with 
the stand ard and further attempts at discrep ancy reduc tion if the discrep ancy is 
still perceived. An exit is made from this cycle when an indi vidual meets or 
exceeds the salient stand ard. In this model, negat ive affect results when an indi-
vidual perceives a  low prob ab il ity  of success ful discrep ancy reduc tion. Under such 
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circum stances, there may be with drawal from further attempts to bring beha-
viour closer to the stand ard. A low expect ancy of discrep ancy reduc tion culmin-
ates in beha vi oural with drawal from the situ ation, or if this is not possible, mental 
disen gage ment (Carver & Scheier, 1988). In this context self- focus is concep tu-
al ised as a situ ation ally determ ined vari able which func tions to keep the indi-
vidual “on track” in the pursuit of partic u lar goals. The self- discrep ancy approach 
to self- regu la tion of beha viour has been developed further by Higgins (1987) to 
account for indi vidual vulner ab il ity to specifi c motiv a tional and emotional states. 
The theory is based on the tenet that specifi c emotions are infl u enced by the 
magnitude, access ib il ity and type of discrep ancy that exists between an indi-
vidual’s self- concepts and self- guides. Support for this asser tion comes from 
studies which show that depres sion is asso ci ated with actual- ideal discrep an cies 
and anxiety is asso ci ated with actual–ought discrep an cies (Higgins, 1987; Higgins 
et al., 1986; Strauman, 1989; Van Hook & Higgins, 1988).  

  Defi nition and meas ure ment of self- focus 

 While Duval and Wicklund (1973) focused on self- focus as a situ ational vari able, 
there also appear to be reli able indi vidual differ ences in prone ness to self- 
attention. It is possible to differ en ti ate between a state of self- focus which has 
been termed  self- aware ness , and a person al ity dispos i tion of self- focus which has 
been termed  self- conscious ness  (Fenigstein et al., 1975). The trait measure of self- 
conscious ness is derived from the 23-item self- conscious ness scale (Fenigstein 
et al., 1975). Factor analysis of the scale has revealed three subcom pon ents of self- 
conscious ness: private self- conscious ness, public self- conscious ness and social 
anxiety (Carver & Glass, 1976; Fenigstein et al. 1975; Vleeming & Engelse, 
1981). Private self- conscious ness repres ents the extent to which indi vidu als have 
a tend ency to focus on psycho lo gical aspects of them selves such as thoughts, 
feelings, moods and atti tudes. Public self- conscious ness assesses a respond ent’s 
aware ness of the outwardly observ able aspects of the self, such as phys ical appear-
ance. A measure of social anxiety consti tutes the third subscale and repres ents an 
indi vidual’s reac tion to being focused on by others. Illustrative examples of 
items from each subscale are as follows:

   •   “I refl ect about myself a lot” (private self- conscious ness)  
  •   “I’m concerned about my style of doing things” (public)  
  •   “I have trouble working when someone is watch ing me” (social)    

 Subjects’ responses to the self- conscious ness items are made on a fi ve- point scale 
ranging from “extremely unchar ac ter istic” to “extremely char ac ter istic”. 

 The private–public distinc tion of the self- conscious ness construct has been 
applied to body conscious ness (Miller, Murphy, & Buss, 1981). Dispositional 
tend en cies to focus on bodily state in non- affect ive situ ations are meas ured by the 
body- conscious ness scale (Miller et al., 1981). The scale has three subscales: 
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private body- conscious ness (atten tion to internal bodily sensa tions), public body- 
conscious ness (focus on observ able bodily aspects) and body compet ence 
(perceived effi c acy of bodily actions). Private and public self- conscious ness 
correl ate posit ively with focus on both public and private bodily aspects (Miller 
et al., 1981). However, these correl a tions are only moder ate, suggest ing that 
multiple dimen sions of dispos i tional self- focus can be distin guished in terms of 
atten tional content. 

 The self- atten tional models of Duval and Wicklund (1972; see also Wicklund, 
1975) and Carver and Scheier (1981) view self versus external atten tion as dicho-
tom ous vari ables, although atten tion may rapidly oscil late from one direc tion to 
the other. In this context, it is possible to speak of an increased or decreased state 
of self- focus in which an increase means an incre ment in the propor tion of  time  
spent in self- focus. This is based on the presup pos i tion that at any one time atten-
tion is wholly focused in one partic u lar direc tion, and does not include the 
possib il ity that atten tion can be simul tan eously divided between internal and 
external processing. This approach is based on central limited capa city theory of 
atten tion, and does not allow for the possib il it ies that differ ent vari et ies of internal 
or external atten tion may make differ ent capa city demands, and that capa city 
may be alloc ated with some fl ex ib il ity among compet ing processing activ it ies. In 
contrast, a fl ex ible limited capa city model (Hasher & Zacks, 1979; Kahneman, 
1973) predicts that atten tion can be alloc ated to concur rent processing activ it ies 
(e.g. self plus other- relev ant processing) provided that processing demands do not 
exceed avail able resources. Thus, it is likely that self- direc ted processing and 
other- direc ted processing can co- occur to an extent determ ined by concur rent 
processing demands. This adds a second dimen sion to the defi n i tion of self- focus. 
In a fl ex ible capa city model, self- focus can be said to occur when the amount of 
atten tional resources alloc ated to self- direc ted processing exceeds the amount of 
resources alloc ated to other- direc ted processing. Ingram (1990) offers a similar 
analysis in which self- focus is viewed in terms of a continuum which is anchored 
at oppos ite ends by states of total internal and total external atten tion. It is 
possible, there fore, for indi vidu als to invest resources in differ ent simul tan eous 
combin a tions of internal and external atten tion. Self- focus occurs when relat ively 
more resources are focused intern ally than extern ally. The approach is useful 
since it adds the possib il ity that differ ent degrees of self- atten tion ranging from 
mild to extreme could exist. 

 In terms of this model, persons scoring high in self- conscious ness would be 
situ ated in the intern ally focused half of the distri bu tion. In Ingram’s (1990) 
model, the dura tion para meter of self- focus is still useful, but it is no longer the 
defi n ing feature of self- atten tion. Shifts in atten tion from an external to a more 
internal focus can last from a brief amount of time to a long period of time. The 
dura tion of a partic u lar focus is an import ant vari able, since, as Ingram (1990, 
p. 168) states: “. . . it is not clear from many studies of self- focused atten tion 
whether merely a shift to a self- focused state (degree para meter) or a prolonged 
shift to a self- focused state (dura tion para meter) is of interest”. 
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 The dura tion and amount/intens ity para met ers are not the only defi n ing 
features of self- focus. The content of atten tion is import ant in defi n ing self- focus 
and in differ en ti at ing  self- focus  from  internal- focus.  In self- focus, atten tion is 
direc ted towards the self and the content of atten tion is self- relev ant. Internal- 
focus, on the other hand, comprises internal- direc ted atten tion in which the 
content of atten tion may not be self- relev ant. For example, an indi vidual may be 
focus ing on imaginal scenes which are not related to the self and involve other 
people. The public–private distinc tion in self- conscious ness is also based on a 
differ en ti ation in atten tional content. In private self- conscious ness, the content is 
char ac ter ised by processing of feel ings and atti tu dinal inform a tion, whereas 
public self- conscious ness content is char ac ter ised by the processing of inform a-
tion concern ing one’s phys ical and beha vi oural appear ance. 

 A fi nal para meter of self- focus concerns the fl ex ib il ity of atten tion (Ingram, 
1990). Although this does not consti tute a defi n ing feature of self- focus, it adds a 
dimen sion which could account for some of the dele ter i ous consequences of self- 
focus on cognit ive perform ance. The fl ex ib il ity of self- focus refers to the extent 
to which subjects can shift from one direc tion of atten tion to another in response 
to situ ational require ments. In some situ ations, a partic u lar balance of internal 
and external focus may provide optimal func tion ing. For instance, in a diffi  cult 
test- exam in a tion situ ation, a predom in ance of external task- oriented atten tion is 
likely to be more adapt ive than self- focused atten tion. Thus, indi vidu als with 
reduced fl ex ib il ity of self- focus are likely to be disad vant aged in execut ing 
cognit ive processing in some situ ations. 

  Trait meas ures of self- focus 

 Several state and trait meas ures of self- focus have been used in exper i mental 
studies. Two of the most commonly used trait meas ures—the self- conscious ness 
scale (Fenigstein et al., 1975) and the body- conscious ness scale (Miller et al., 
1981)—were described earlier. Both scales possess good test–retest reli ab il ity and 
discrim in ant valid ity and cross- cultural replic a tion studies with the self- 
conscious ness scale show that the invent ory has a consist ent factor struc ture (e.g. 
Carver & Glass, 1976; Fenigstein et al., 1975; Miller et al., 1981; Turner, Carver, 
Scheier, & Ickes, 1978; Vleeming & Engelse, 1981). 

 Although the self- conscious ness scale and its subscales purport to measure 
indi vidual differ ences in the dispos i tional tend ency to self- focus, Fenigstein and 
co- workers’ measure of private self- conscious ness also appears to be sens it ive to 
situ ational factors such as change in affect (e.g. Wood, Saltzberg, & Goldsamt, 
1990a, exper i ment 2).  

  State meas ures of self- focus 

 State self- focus can be meas ured by ques tion naire. Sedikides (1992) reports 
studies using a modi fi c a tion of the Fenigstein et al. (1973) measure, reph rased to 
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ask about current atten tional focus ing. Matthews (unpub lished) found a signi-
fi c ant correl a tion of 0.34 between a similar state measure and dispos i tional self- 
focus ( n =86). 

 Many of the tech niques employed to measure the state of self- focused atten-
tion are indir ect, so as not to promote self- focus in their own right. One problem 
with directly asking subjects how self- focused they are at a given time is that the 
ques tion itself could heighten self- aware ness. Four classes of test have been used 
to measure self- aware ness: thought sampling, sentence comple tion, attri bu tional 
meas ures, and a modi fi ed Stroop proced ure. 

  Thought sampling 

 Csikszentmihalyi and Figurski (1982) used an Experience Sampling Method to 
explore the asso ci ation between self- aware ness and avers ive exper i ences in 
every day life. Subjects were given an elec tronic paging device which randomly 
emitted signals within 2-hour periods. In response to the signals, the subjects 
completed activ ity sheets and self- aware ness was assessed by their response to the 
item “What were you think ing about when you were beeped?”. Responses to the 
ques tion were coded into self- thoughts or other- thoughts, the frequency of self- 
thoughts provid ing the index of self- aware ness. A differ ent thought sampling 
method used in labor at ory settings consists of asking subjects to write down or 
verb al ise any thoughts which they have during a specifi c time inter val (e.g. 
Pyszczynski & Greenberg, 1986; Wood et al., 1990). For example, Wood et al. 
(1990, p. 903) invest ig ated whether induced sad and happy moods evoked self- 
aware ness by asking subjects to write down “anything that comes to mind” for 
2½ minutes both before and after mood induc tion. The thought samples were 
coded by divid ing them into units comprised of simple sentences or inde pend ent 
clauses and each unit was categor ised as self- focused, external- focused or mixed 
(follow ing Greenberg & Pyszczynski, 1986). Self- focus was defi ned as those units 
that involved (1) self- eval u ations or (2) refer ences to phys ical char ac ter ist ics or 
states, person al ity traits, emotions, or the subject’s own perform ance. Examples 
of self- focused and external- focused responses were: “I’m fat” (self ) and “How 
long does this exper i ment go on?” (external). A self- focus and external- focus 
score was computed for each thought sample as a ratio of the number of these 
specifi c units to the total number of units. To test whether mood induc tion 
produced a general heightened state of self- aware ness and not just an arti fac tual 
increased mention of moods, the self- focus units were further coded into mood- 
related or mood less categor ies.  

  Sentence comple tion 

 The tech nique most frequently used to assess self- aware ness is the Sentence 
Completion Task (Wegner & Giuliano, 1980), the expan ded version of which is 
known as the Linguistic Implications Form (McDonald, Harris, & Maher, 1983). 
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This task requires subjects to choose from among three altern at ives the word which 
they feel best completes a sentence. For fi ve of the sentences, the choice of words is 
drawn from a list of three pronouns, one of which is a fi rst- person singu lar pronoun. 
A sample self- focus sentence is: “All of__answers matched the ones in the back of 
the book”. The subject then selects a word from those provided (e.g. “our”, “my”, 
“his”) in order to complete the sentence. The total number of fi rst- person singu lar 
pronouns selec ted by the subject consti tutes the measure of self- aware ness. 

 A differ ent type of sentence comple tion task has been used by Exner (1973). 
The task is comprised of 30 sentence stems, most of which contain the personal 
pronouns “I”, “me” or “my”, e.g. “I was happi est when__”. A self- focused 
sentence comple tion response would be repres en ted by “I was happi est when I 
was alone”, whereas an external- focused response would be indic ated by a 
response such as “I was happi est when my chil dren gradu ated” (Exner, 1973, 
p. 441). Subjects are asked to complete the sentences and their responses are coded 
as self- focused, extern ally focused, ambi val ent or neutral. In addi tion to rating 
responses as self- external related, it is possible to assess the number of negat ive (or 
posit ive) self- focused sentence comple tions.  

  Attributional and Stroop meas ures 

 Two further self- aware ness meas ures which have been used in empir ical studies 
are a causal attri bu tions task (e.g. Duval & Wicklund, 1973; Fenigstein, 1984) and 
the modi fi ed Stroop paradigm (Geller & Shaver, 1976). The attri bu tion task 
typic ally requires that subjects imagine them selves in a series of hypo thet ical 
scen arios, and estim ate in percent age terms the extent to which they view them-
selves as person ally respons ible for the outcome. The degree of self- attrib uted 
respons ib il ity is considered to refl ect the extent of self- aware ness—highly self- 
aware subjects attrib ute greater respons ib il ity to them selves (see Fenigstein & 
Carver, 1978, for a further applic a tion of this tech nique). In a study of the 
cognit ive effects of self- aware ness, Geller and Shaver (1986) demon strated that 
exper i ment ally enhanced self- focus increased colour- naming laten cies for self- 
eval u at ive words (e.g. proud, failure), but not neutral words in a modi fi ed Stroop 
task. Although this effect suggests that self- aware ness is asso ci ated with an atten-
tional bias towards self- eval u at ive stimuli, the valid ity of the self- refer ent Stroop 
as a measure of self- aware ness requires further invest ig a tion.   

  Differentiating self- focus and self- concept 

 While self- focus is defi ned as atten tion direc ted inwards, the content of which is 
self- refer ent, self- focus refers concep tu ally to a cognit ive process, whereas the 
term self- concept refers to the total stored know ledge that an indi vidual possesses 
about him or herself and is thus a cognit ive struc ture. The self- concept consists of 
beliefs and atti tudes relat ing to the actual self as perceived by the indi vidual, and 
relat ing to the ideal- self (as an indi vidual would like to be). It also contains the 
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commu nic ated percep tions of others. These beliefs and atti tudes have been 
termed the self- schema (Kihlstrom & Canter, 1983; Markus, 1977), and a system 
of self- schemata has been concep tu al ised as repres ent ing the whole self (Markus 
& Sentis, 1982). Activation of the self- schema (self- concept) network must 
under lie the self- refer ent inform a tional content of self- focus.   

  Causes of self- focus 

 Any stim u lus or object which reminds an indi vidual of him or herself can increase 
the like li hood of self- focus. Typical self- focus ing stimuli used in exper i mental 
studies are the pres ence of a mirror, video camera or an eval u at ive audi ence (e.g. 
Davis & Brock, 1975; Froming, Walker, & Lopyan, 1982; Scheier, Carver, & 
Gibbons, 1981). However, the pres ence and sali ence of external distract ors will 
also have an infl u ence on the level of self- focus in a given situ ation. External 
stimuli which produce a call for imme di ate atten tion will distract conscious 
atten tion away from the self. 

 Changes in internal states are likely to induce self- focus aimed at inter pret ing 
such events and redu cing discrep an cies. Studies have demon strated that when an 
internal aspect of self (e.g. heart beat) is rendered salient, it can be a power ful 
determ in ant of self- focus (e.g. Fenigstein & Carver, 1978). Similar effects have 
been repor ted in panic disorder and agora phobic patients (e.g. Ehlers et al., 1988; 
Goldstein & Chambless, 1978). 

 Affect itself is an inducer of self- focus (Wood et al., 1990). Following the reas-
on ing that affect could signal the pres ence of a discrep ancy in self- regu la tion, and 
thereby activ ate self- atten tional processes aimed at discrep ancy reduc tion, Wood 
et al. (1990) tested for the self- focus indu cing effects of affect. In the fi rst of two 
studies, subjects were exposed to a mood- induc tion proced ure comprised of 
guided imagery and designed to lead subjects to focus inwardly or outwardly. 
Self- focus was meas ured with a sentence comple tion task. The results showed 
that induced sad mood increased self- focused atten tion, indexed by the number 
of fi rst- person singu lar pronouns (“I”, “me”, “my”) used to complete the 
sentences. In a second study, a musical mood- induc tion tech nique was used to 
induce sad, happy or neutral moods, and self- focus was assessed by free- response 
thought samples during a 2½-minute post- induc tion period, and with the self- 
conscious ness scale. While sad mood induced self- focus, happy mood did not. 
Moreover, self- focus was signi fi c antly negat ively correl ated with happi ness 
ratings. These data were explained in terms of sadness being more emotion ally 
salient than happi ness for most people because their baseline state is normally 
fairly happy. An inter est ing exten sion of this idea is that for subjects whose mood 
is chron ic ally low (e.g. dysthym ics), happi ness could be a salient inducer of self- 
focus. Such indi vidu als may be motiv ated to avoid happy affect in an attempt to 
reduce poten tial negat ive concom it ants of self- focused atten tion. Sedekides 
(1992) reports results similar to those of Wood et al. (1990) using a ques tion naire 
measure of state self- atten tion. 
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 Apart from negat ive affect, when internal physiolo gical processes become salient 
by other means, they can also induce self- focus. Fenigstein and Carver (1978), for 
example, demon strated that false heart beat feed back produced an increase in self- 
focused atten tion. In their study, non- anxious subjects were required to complete an 
attri bu tional measure of self- focus while hearing clicks which were supposed to 
repres ent their heart beat or a simu la tion of “real- world noises”. The attri bu tion task 
required subjects to imagine them selves in a series of hypo thet ical situ ations and 
estim ate in percent age terms the extent to which they thought they were respons ible 
for the outcome. The subjects were also given a modi fi ed Stroop task consist ing of 
self- relev ant and non- self- relev ant words. The subjects in the false heart beat condi-
tion showed greater self- focus than the subjects in the “noise” group or the subjects 
in a “no- noise” control group. This was evident in their greater self- attri bu tions of 
caus al ity and slower colour- naming perform ance for self- relev ant words. 

 As non- veridical feed back of physiolo gical change can increase self- focus it seems 
plaus ible that actual physiolo gical arousal could have the same effect. Empirical 
studies gener ally support this view. Wegner and Giuliano (1980) showed that incre-
ments in general arousal can induce self- focus. In their study, subjects were exposed 
to one of three differ ent manip u la tions designed to vary their levels of general 
arousal (running on- the-spot, waiting in a chair, and reclin ing in an armchair). The 
subjects were then required to complete a sentence comple tion measure of self- 
focus. The subjects who had run were signi fi c antly more self- focused than the 
subjects who had waited, and reclin ing subjects were the least self- focused. 

 MacDonald et al. (1983) have, however, provided evid ence for an altern at ive 
explan a tion of the Wegner and Giuliano results. They sugges ted that the arousal 
manip u la tion used by Wegner and Giuliano increased self- focus not because of 
the arousal it produced, but because of its unusual nature. However, Wegner and 
Giuliano (1983) respon ded to this possible confound in an exper i ment which 
demon strated that phys ical exer tion (fast or slow running) in a natural and non- 
unusual setting was also asso ci ated with heightened self- focus. However, in 
compar ing the two exer tion condi tions, slow running was rated by subjects as 
signi fi c antly more unusual than fast running. This suggests that arousal may have 
medi ated self- focus in the fast running condi tion, whereas unusu al ness medi ated 
self- focus in the slow running condi tion. 

 These data show that incre ments in arousal can cause heightened self- focus. We 
have also seen that negat ive affect appears to increase self- focused atten tion; 
perhaps such affect signals a discrep ancy in self- regu la tion and self- focus is an 
inter me di ate process aimed at facil it at ing appraisal and reduc tion of the discrep-
ancy. Finally, when an internal physiolo gical aspect of self such as heart rate is 
rendered salient by non- veridical feed back, this can also induce self- focused atten-
tion. This has paral lels with the onset of self- monit or ing in some patients with 
anxiety disorders. Panic, gener al ised anxiety and agora phobic patients report 
select ive atten tion for specifi c physiolo gical processes such as change in heart rate, 
muscle tight ness and breath ing (e.g. Hibbert, 1984; Wells, 1987). Furthermore, the 
onset of gener al ised anxiety and panic disorder is often marked by the exper i ence 
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of phys ical disturb ances other than the somatic arousal symp toms of anxiety 
(Hibbert, 1984). Beck (1976) has used the term “atten tion binding” to refer to 
anxious patients’ preoc cu pa tion with the theme of danger, hyper vi gil ance for 
stimuli relev ant to danger and over- scan ning of subject ive feel ings.  

  Consequences of self- focus 

 In this section, we review the effects of self- focused atten tion on subject ive 
aware ness of internal responses, and on beha vi oural and cognit ive activ ity. 

  Intensifi cation of sensa tions and affect 

 Research has demon strated that self- focused atten tion increases subjects’ aware-
ness of somatic reac tions. Pennebaker and Skelton (1978) have found a posit ive 
correl a tion between private self- conscious ness and a summary index of 12 phys ical 
symp toms such as head ache and muscle sore ness. Others have util ised the placebo 
effect to study the rela tion ship between self- atten tion and symptom aware ness. 
These studies demon strate that self- focused atten tion increases subjects’ aware ness 
of internal bodily states and as a consequence reduces the effect of suggest ib il ity 
about those states (see Scheier, Carver, & Matthews, 1993, for a review). 

 Several studies have demon strated that self- focus intens i fi es bodily sensa tions 
and emotion. However, it does not increase the accur acy of apprais als concern ing 
the cause of sensa tions (Gibbons & Gaeddert, 1984), and subjects who tend to 
focus on auto nomic changes not only show a high degree of auto nomic react iv ity 
but also have a tend ency to over es tim ate the intens ity of such arousal (Mandler, 
Mandler, & Uviller, 1958). 

 Self- focus not only intens i fi es aware ness of somatic responses, it also intens i fi es 
emotional exper i ence. Situationally or dispos i tion ally self- focused subjects show 
stronger reac tions to induced states of attrac tion, elation, depres sion and repul-
sion (Scheier & Carver, 1977). Experimentally enhanced self- focus and private 
self- conscious ness intensify fear responses in phobic subjects engaged in expos ure 
tasks (Carver, Blaney, & Scheier, 1979; Scheier et al., 1981). Subjects high in 
dispos i tional self- focus also show intens i fi ed stress responses to other forms of 
threat such as grue some fi lm stimuli (Wells, 1991). 

 The evid ence shows that self- focus increases aware ness of somatic and affect ive 
responses and it is also asso ci ated with an intens i fi ed exper i ence of such responses. 
Moreover, self- focus can itself result from salient physiolo gical and affect ive reac-
tions, demon strat ing that the rela tion ship between intens i fi ed internal responses 
and heightened self- focus can be bidirec tional.  

  Self- focus induces cognit ive atten tional defi  cits 

 In the test- anxiety liter at ure, it is gener ally accep ted that the perform ance 
decre ments char ac ter istic of high test- anxious indi vidu als are attrib ut able to the 
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inter fer ence effects produced by off- task cognit ive activ ity typi fi ed by worry 
(e.g. Sarason, 1972; 1975; 1988; Wine, 1971; 1982). Eysenck (1979) has proposed 
that task- irrel ev ant cognit ive activ it ies such as worry produce perform ance decre-
ments because they pre- empt some of the limited capa city of working memory, 
as discussed in detail in  Chapter 6 . 

 In an eval u at ive situ ation, the perform ance decre ments of high test- anxious 
subjects result from divided atten tion. That is, they focus on both self- eval u at ive 
cognit ive activ ity and task- relev ant matters. A study by Carver, Peterson, 
Follansbee and Scheier (1983) demon strated the medi ational role of self- focus in 
the rela tion ship between test anxiety and perform ance. They divided subjects 
into those high and low in test anxiety, and found that exper i ment ally enhanced 
self- focus inter ac ted with the level of test anxiety, improv ing perform ance on an 
anagram task among low test- anxious subjects but impair ing perform ance among 
high test- anxious subjects. Carver et al. (1983) inter preted these data in terms of 
self- focus inter act ing with subjects’ confi d ence in their ability to perform the 
task. In subjects who were not confi d ent self- focus impaired perform ance, but in 
confi d ent subjects self- focus enhanced perform ance. 

 Although it appears that self- focus can have a perform ance- facil it at ing effect 
as well as a perform ance- debil it at ing effect, the extent to which these perform-
ance effects are medi ated by an inter ac tion between self- focus and personal 
expect an cies is not alto gether clear. For example, Strack et al. (1985b) conduc ted 
a series of studies testing the predic tion that perform ance defi  cits in depres sion 
result from an inter ac tion of expect ancy and focus of atten tion vari ables. In their 
second study, they demon strated a signi fi c ant inter ac tion between exper i ment-
ally lowered perform ance expect ancy and exper i ment ally intens i fi ed self- focus in 
determ in ing the perform ance of non- depressed subjects on an anagram task. The 
perform ance of subjects with lowered expect ancy plus increased self- focus was 
worse than the perform ance of other subjects in a no- manip u la tion condi tion, or 
subjects in condi tions where only the expect ancy or self- focus vari ables were 
manip u lated. While these data support the view that an inter ac tion between 
expect ancy and intens ity of self- focus determ ines the impact of self- atten tion on 
perform ance, a third study by Strack et al. (1985b) provided data which are less 
consist ent with this view. In this study, which used depressed subjects, expect-
ancy was raised by present ing posit ive feed back concern ing perform ance on a 
previ ous task, or self- focus was lowered by giving task- focus instruc tions prior to 
anagram perform ance. The results of the study showed that the only signi fi c ant 
effect was for focus of atten tion, and no signi fi c ant effect for expect ancy or inter-
ac tion between expect ancy and focus was obtained. These data show that the 
perform ance of depressed subjects can be enhanced by redu cing self- focus irre-
spect ive of expect an cies. This suggests that in some situ ations expect ancy may be 
relat ively less signi fi c ant than intens ity of self- focus in determ in ing perform ance 
effects seen in depressed subjects. 

 The medi ational role of self- focus in the rela tion ship between stress and perform-
ance is not limited to test anxiety and depres sion. In a series of exper i ments, 
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Baumeister (1984) found that normal subjects high in private self- conscious ness 
performed consist ently worse than subjects low in self- conscious ness on a task 
requir ing visual–motor coordin a tion. In addi tion, subjects instruc ted to focus on 
their hands during perform ance performed worse than subjects instruc ted to focus 
away from them selves. In one exper i ment, though, which required perform ance 
under pres sure, subjects high in private self- conscious ness actu ally performed better 
than subjects low in private self- conscious ness. However, there was a failure to 
replic ate this latter result. Generally, it appears that dispos i tional self- focus and 
situ ation ally induced self- focus can have a disrupt ive effect on perform ance, 
although the effect may be stronger in anxious and depressed subjects. This effect 
may result from self- focus redu cing the capa city avail able for the perform ance of 
atten tion- demand ing tasks. 

 Symptoms of impaired concen tra tion and memory are common in anxiety 
and depress ive disorders (DSM-III-R; APA, 1987). Wells (1987) inter viewed 34 
patients with gener al ised anxiety and panic disorder and found that 91% repor ted 
impair ment of concen tra tion and memory when anxious. Similar defi  cits are also 
repor ted by depressed patients (e.g. Miller, 1975). The concur rence of this type 
of cognit ive dysfunc tion and self- focus in stress disorders is consist ent with the 
view that high levels of self- focused atten tion may be asso ci ated with cognit ive 
defi  cits. Research with the Cognitive Failures Questionnaire supports this view 
(Broadbent et al., 1982; Houston, 1988; Matthews & Wells, 1988; Wells & 
Matthews, 1994), although its valid ity as a measure of cognit ive impair ments is 
uncer tain (see  Chapter 8 ). 

 In summary, it appears that at a state level self- focus is often—but not 
invari ably—asso ci ated with impaired task perform ance. At a trait level it is 
asso ci ated with self- repor ted vulner ab il ity to cognit ive fail ures. Self- focused 
indi vidu als appear to lack resources for effi  cient effort ful perform ance and could 
have diffi  culty activ at ing appro pri ate schemas for external action in certain self- 
enga ging situ ations, leading to cognit ive fail ures (e.g. Reason, 1984). The data 
linking self- focus to cognit ive limit a tions and intens i fi ed symp toms/affect present 
implic a tions for under stand ing possible links between self- atten tion, stress 
appraisal and coping beha viour.  

  Impairment of effort ful coping and enhance ment of avoid ance 

 Since self- focus intens i fi es internal sensa tions and emotion, it should be asso ci ated 
with increased coping attempts aimed at managing emotion. However, as self- 
focus also pre- empts cognit ive capa city, coping strategies requir ing high atten-
tional demands should be disrup ted, at least in atten tion ally demand ing situ ations. 
It follows from this that non- demand ing emotion- focused forms of coping 
char ac ter ised by avoid ance will be enhanced by self- atten tion, but active emotion- 
focused coping will not be. 

 Studies of the effects of self- focused atten tion on fear reac tions confi rm 
this predic tion. Self- focus disrupts beha viour and increases the like li hood of 
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beha vi oural with drawal from threat en ing situ ations (e.g. Carver & Blaney, 1977; 
Carver et al., 1979; Scheier et al., 1981). Carver and Blaney (1977) asked subjects 
with snake phobia to approach a boa constrictor in the pres ence of accel er at ing or 
constant false heart- rate feed back. Subjects who had previ ously rated them selves 
as confi d ent in their ability to perform the task approached more closely than 
doubt ful subjects when hearing accel er at ing feed back rather than constant feed-
back. Carver and Blaney (1977) offered an explan a tion of this effect in terms of 
the arousal feed back causing heightened self- focus followed by subjects’ assess-
ment of their ability to match their beha viour with the desired goal. For subjects 
who doubted their ability to perform the task, such an assess ment was avers ive 
and with drawal occurred sooner than with confi d ent subjects. In a similar exper-
i ment, which used the pres ence of a mirror to increase situ ational self- focus (self- 
aware ness), snake phobics with drew from the approach task sooner in the pres ence 
of the mirror than with no mirror. Non- phobic subjects were unaf fected by the 
mirror manip u la tion (Scheier et al., 1981). In a second study, Scheier et al. (1981) 
asked subjects with high and low private self- conscious ness scores to submit to 
either mild or strong elec tric shocks. Subjects high in private self- conscious ness 
were more respons ive to fear and more likely to with draw from the exper i ment. 

 Increased use of avoid ance coping strategies in self- focused subjects could 
contrib ute to stress prone ness in two main ways. When stress ful situ ations are 
avoided, oppor tun it ies to test out and develop effect ive coping strategies are 
limited. In addi tion, avoid ance could contrib ute to the main ten ance of dysfunc-
tional apprais als and beliefs, since it restricts indi vidual expos ure to discon fi rm-
at ory exper i ences. Empirical evid ence that avoid ance strategies are often, though 
not always, malad apt ive is discussed in  Chapter 8 . 

 Wells and Matthews (1994) studied the types of coping strategy used in 
stress ful situ ations by 139 female nurses. They predicted that active coping 
strategies would be more capa city- demand ing than passive strategies, and would 
there fore be affected most by self- focus in atten tion ally demand ing situ ations. 
The results of the study (presen ted in more detail in  Chapter 8 ) showed that high 
private self- conscious ness predicted reduced use of active problem- focused 
coping irre spect ive of control lab il ity, and reduced use of emotion- focused coping 
in mixed control lab il ity situ ations. The specifi city of these results is consist ent 
with a capa city explan a tion. Problem- focused coping is likely to be most 
demand ing for self- focused subjects as it requires external atten tion. Emotion- 
focused coping, on the other hand, may be less demand ing and it is there fore only 
disrup ted in situ ations where cognit ive apprais als them selves require more atten-
tion, as when, for example, situ ational control apprais als are ambigu ous or mixed. 
There was also a signi fi c ant negat ive asso ci ation between self- focus and the use of 
passive suppres sion coping strategies in mixed control lab il ity situ ations. However, 
this rela tion ship appeared to be medi ated by the level of self- report cognit ive fail-
ures. Other evid ence presen ted by Wood et al. (1990) suggests that self- focused 
men tend to use more passive and rumin at ive coping styles than men low in self- 
focus, imply ing that effects on passive coping may be rather unstable. 
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 While these results show an impair ment of certain coping attempts, the effect 
of self- atten tion on coping may be infl u enced by qual it at ive as well as quant it-
at ive dimen sions of self- focus. Brown and Cash (1990) showed that non- clin ical 
panick ers used more emotion- focused coping (express emotion) than non- 
panick ers. The panick ers and non- panick ers did not differ in degree of private 
self- conscious ness, however, but the former did have signi fi c antly higher private 
body- conscious ness scores. Private body- conscious ness (Miller et al., 1981) may 
have differ ent effects on coping than private self- conscious ness. However, it is 
similar to the concept of intero cept ive aware ness, which has been linked to the 
devel op ment of avoid ance tend en cies in agora pho bia (Goldstein & Chambless, 
1978). 

 If self- focus is prob lem atic for coping, we should fi nd that high self- focus 
inter feres with coping in certain situ ations. Consistent with this proposal, Coyne, 
Aldwin and Lazarus (1981) suggest that inap pro pri ate support seeking and 
negat ive self- focus may be the major source of inde cis ive ness and inef fect ive ness 
seen in the depressed person’s every day life. In a study on college women coping 
with depres sion, Doerfl er and Richards (1983) required subjects to describe their 
coping efforts and to complete a coping activ it ies invent ory. The subjects were 
divided into those who had success fully coped with depres sion and those who 
had been unsuc cess ful. The unsuc cess ful copers repor ted monit or ing their prob-
lem atic beha viour (e.g. insom nia) more often than success ful copers. In a study 
described in more detail in  Chapter 8 , Wells and Matthews (1994) showed that 
high self- focus gener ally reduced problem- focused coping, and also reduced 
active emotion- focused coping in nurses in some situ ations. These results are 
consist ent with the view that self- focus can inter fere with success ful coping. 

 In  Chapter 10 , we review evid ence from psycho lo gical treat ment studies 
which supports the view that reduced self- focus can facil it ate “coping”. External 
distrac tion tech niques have been employed in the treat ment of anxiety and 
depres sion (Beck et al., 1979; 1985; Craske, Street, & Barlow, 1989b; Wells, 
1990). External distrac tion strategies have been found to be effect ive in redu cing 
the frequency of upset ting thoughts in low endo gen ous depressed patients (Fennel 
& Teasdale, 1984; Fennel et al., 1987). Nevertheless, as discussed in  Chapter 10 , 
distrac tion may have dele ter i ous consequences for emotional repair in situ ations 
where self- focus on emotional state is neces sary for network activ a tion and 
emotional processing.  

  Activation and elab or a tion of self- eval u at ive 
cognit ive struc tures 

 Self- focused atten tion can be linked to the activ a tion of specifi c cognit ive struc-
tures on empir ical and theor et ical grounds. Theoretically, self- focus has been 
viewed as a self- regu lat ory process which func tions to compare a person’s current 
status on a salient beha vi oural stand ard with the content of self- regu lat ory struc-
tures or self- guides (Carver & Scheier, 1981; Duval & Wicklund, 1972; Higgins, 
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1987; Strauman, 1989). These approaches rely on the prin ciple that self- focus is 
asso ci ated with the activ a tion and/or increased access ib il ity of self- relev ant 
cognit ive struc tures. 

 Empirical evid ence also supports this view. Private and public self- conscious-
ness are posit ively correl ated with state and trait worry, and reduc tions in 
perceived control over worry ing on a self- report level (Meyer et al., 1990; 
Pruzinsky & Borkovec, 1990; Wells, 1985; 1991). As negat ive think ing is 
considered to result from the activ ity of certain under ly ing schemas (Beck, 1976; 
1987), it appears that self- focus is asso ci ated with schema processing. More 
directly, Geller and Shaver (1976) showed that exper i ment ally enhanced self- 
focus increased colour- naming laten cies for self- eval u at ive words (e.g. proud, 
failure) but not neutral words in a modi fi ed Stroop task, suggest ing that self- focus 
activ ates self- relev ant cognit ive struc tures. Rachman, Levitt and Lopatka (1988b) 
demon strated that an increase in atten tion direc ted towards bodily symp toms 
increased the oppor tun ity for cata strophic cogni tion and anxiety in claus tro-
phobics confi ned to a chamber. This suggests that self- focus enhanced the activ-
a tion of fear- relev ant schemas. 

 Self- focused atten tion can also be linked to the archi tec tural features of 
cognit ive struc tures. Nasby (1985) tested for recog ni tion memory of adject ives 
which subjects previ ously rated in terms of their self- descript ive ness. Subjects 
high in private self- conscious ness commit ted more false alarms to highly self- 
descript ive distractor adject ives but not non- descript ive distractor adject ives 
compared with subjects low in private self- conscious ness. This suggests that 
chron ic ally self- focused subjects have more extens ive self- schemas evid enced by 
the greater number of false alarms for self- descript ive distract ors.   

  Self- focus and psycho path o logy 

 Self- focused atten tion is asso ci ated with a wide range of psycho path o lo gical states 
such as depres sion (Ingram & Smith, 1984; Smith & Greenberg, 1981; Smith, 
Ingram, & Roth, 1985), anxiety disorders (Gordon, 1985; Hope & Heimberg, 
1988; Wells, 1987) and alcohol abuse (Hull, 1981). Moreover, the effects ascribed 
to self- focused atten tion are similar in several ways to the effects found in anxiety 
and depres sion. For example, self- focus is assumed to induce self- eval u ation 
(Duval & Wicklund, 1972), and this is a central phenomenon in states of depres-
sion (Beck, 1967; 1987) and anxi et ies such as test anxiety and social phobia (e.g. 
Hope, Gansler, & Heimberg, 1989; Wine, 1971). 

 There are further paral lels between the effects of self- focus and char ac ter ist ics 
of abnor mal stress reac tions. First, depres sion and anxiety are char ac ter ised by 
intens i fi ed affect and this effect is also found with intens i fi ed self- focus (Scheier 
& Carver, 1977). Second, exper i ment ally enhanced self- atten tion and private 
self- conscious ness are asso ci ated with an increased tend ency to make internal 
causal attri bu tions (Buss & Scheier, 1976; Duval & Wicklund, 1973; Ross & 
Sicoly, 1979). In addi tion, public self- conscious ness has been found to infl u ence 
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the extent to which subjects perceive them selves as targets of both posit ive and 
negat ive events, such as the prob ab il ity of being chosen as a volun teer in a situ-
ation (Fenigstein, 1984, study 2), and also the extent to which a range of other 
persons’ beha viours are perceived as direc ted towards the self (Fenigstein, 1984, 
study 3). Similar biases in inform a tion processing are considered to be central in 
depres sion and anxiety disorders (Abramson et al., 1978; Beck, 1976; Beck et al., 
1979; 1985; Kuiper, 1978). For example, depressed patients show a tend ency to 
make global and negat ive causal attri bu tions involving the self (Abramson et al., 
1978), and a number of “think ing errors” have been observed in anxiety and 
depres sion (e.g. Beck et al., 1979, p. 14). One such error, “person al isa tion”, refers 
to “the patient’s procliv ity to relate external events to himself when there is no 
basis for making such a connec tion” (Beck et al., 1979, p. 14). These types of bias 
resemble the distor tion in appraisal which accom pan ies self- focus; however, there 
appears to be an import ant differ ence—in psycho path o logy the self- attri bu tion is 
likely to occur for negat ive situ ations rather than for both negat ive and posit ive 
situ ations. Pyszczynski and Greenberg (1987) suggest that depressed indi vidu als 
have differ ent self- focus ing tend en cies after success (which is presum ably posit ive) 
and failure (presum ably negat ive) exper i ences compared with normals. While 
depress ives tend to self- focus after failure but not after success, the converse seems 
to be true for non- depress ives. In this instance, the depress ive self- focus ing style 
is not viewed as a stable trait but occurs during the course of depres sion. Under 
these condi tions, other negat ive self- eval u at ive processes are already engaged and 
these may shape the content of the self- focus egocentric bias. 

 In addi tion to the effects outlined above, the effects of self- focus on approach- 
avoid ance tasks involving feared stimuli are strik ingly similar to the effects 
obtained from manip u la tion of self- effi c acy percep tions, a vari able considered to 
be signi fi c ant in determ in ing phobic and anxiety reac tions (Bandura, 1977; 
Bandura, Adams, & Beyer, 1977). Smith and Greenberg (1981) suggest on the 
basis of these types of paral lels that self- atten tion medi ates several phenom ena 
asso ci ated with depres sion, includ ing dysfunc tional causal attri bu tions, intens i-
fi ed affect, more accur ate self- reports and lowered self- esteem. However, self- 
focus is not specifi c to depres sion (Ingram, 1990) and it may under lie a more 
general predis pos i tion to stress reac tions.  

  Self- focus and depres sion 

 The asser tion that states of depres sion are asso ci ated with self- focused atten tion 
has received consid er able empir ical support. Correlational studies with non- clin-
ical college samples show signi fi c ant posit ive rela tion ships between private self- 
conscious ness and meas ures of depres sion such as the Minnesota Multiphasic 
Personality Inventory Depression Scale (Smith & Greenberg, 1981) and the Beck 
Depression Inventory (Ingram & Smith, 1984; Smith et al., 1985). College 
students scoring high and low on the BDI also differ in the expec ted direc tion in 
level of self- aware ness meas ured by the self- focus sentence comple tion scale 
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(Ingram & Smith, 1984). Clinically depressed outpa tients simil arly show signi fi c-
antly greater levels of self- aware ness than controls matched for age and sex 
(Ingram, Lumry, Cruet, & Sieber, 1987a). 

 Pyszczynski and Greenberg (1987) have advanced a self- atten tional theory of 
depres sion which attempts to integ rate many of the fi nd ings reviewed thus far. 
Their theor et ical perspect ive on self- focus is similar to that of Duval and 
Wicklund (1972) and Carver and Scheier’s (1981) self- regu la tion frame work. 
While main tain ing the notion that self- focus serves an adapt ive self- regu lat ory 
func tion, they agree with Duval and Wicklund (1972) that self- focus on negat ive 
discrep an cies produces negat ive affect irre spect ive of the prob ab il ity of redu cing 
the discrep ancy. In addi tion, they assert that self- focus repres ents an initial 
response to disrup tions, fail ures and frus tra tions and activ ates self- regu la tion in 
pursuit of import ant goals. In this theory, depres sion occurs follow ing a signi-
fi c ant loss, and when the lost object was a central source of emotional secur ity, 
iden tity and self- worth for which there are few altern at ive sources. This situ ation 
leads to persev er a tion in attempts to recover the lost object and thus an inab il ity 
to disen gage the self- focus ing cycle. The consequence of this is constant confront-
a tion with the irre du cible negat ive discrep ancy. Moreover, the self- focused atten-
tion intens i fi es the negat ive affect being exper i enced and increases the intern al ity 
of indi vidual attri bu tions for loss (self- blame). Positive exper i ences may be 
viewed as distrac tions that inter fere with efforts to work out prob lems and self- 
focus may there fore be avoided after posit ive outcomes. Pyszczynski and 
Greenberg (1987) term this state of self- focus ing after negat ive but not posit ive 
outcomes the  depress ive self- focus ing style , and suggest that this main tains and 
exacer bates depress ive symp toms. These effects contrib ute to a negat ive self- 
image which buffers against further disap point ment. The negat ive self- image is 
itself main tained and rein forced by the depress ive self- focus ing style. 

 Pyszczynski and Greenberg (1985) provide exper i mental support for the 
concept of a depress ive self- focus ing style. In this study, depressed and non- 
depressed college students were induced to succeed or fail on a test supposed to 
be a test of verbal ability. They then worked on two puzzles, one of which was 
posi tioned in front of a mirror (self- aware ness manip u la tion), and one which was 
not. Depressed subjects tended to like the self- focus enhan cing puzzle more after 
failure than after success, whereas the non- depressed subjects liked the self- focus 
enhan cing puzzle more after success than after failure. In a subsequent study, 
Pyszczynski and Greenberg (1986) showed that depressed subjects spent signi fi c-
antly more time working on the mirror- asso ci ated puzzle after failure than after 
success. While these studies provide results that are consist ent with there being a 
depress ive self- focus ing style, they do not provide evid ence for the asser tion that 
failure induces self- focus in depressed indi vidu als whereas success does not. 

 In a test of the hypo thesis that failure induces self- focus in depressed subjects, 
Greenberg and Pyszczynski (1986) required depressed and non- depressed college 
students to work on solv able or unsolv able anagrams. Self- aware ness was then 
meas ured with the Exner (1973) Self-Focused Sentence Completion Scale. 
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Unexpectedly, both depressed and non- depressed subjects had signi fi c antly 
greater self- aware ness follow ing failure than follow ing success. This result was 
explained in terms of negat ive affect engendered by failure signalling the need for 
self- regu la tion and hence self- focus. In the second study, which proced ur ally 
replic ated the fi rst with the excep tion of meas ur ing self- aware ness imme di ately 
after the anagram task  and  after a time delay, both depressed and non- depressed 
subjects had greater self- aware ness follow ing failure than follow ing success, but 
in the depressed subjects self- aware ness was more likely to be main tained over 
time. 

 Pyszczynski and Greenberg (1987) conclude, on the basis of these studies, that 
the initial response to failure is an increase in self- focus among both depressed 
and non- depressed people. However, only depressed people dislike self- focus 
after success, avoid self- focus ing stimuli after success, and persist in high self- 
focus after failure and low self- focus after success. Larsen and Cowen (1988) have 
also provided evid ence consist ent with the depress ive self- focus ing style. In their 
natur al istic study, subjects completed daily meas ures of depres sion and self- 
focused atten tion over a 3-month period. A posit ive asso ci ation between subjects’ 
BDI score (Beck, 1967) and level of daily self- focus follow ing negat ive but not 
posit ive life events was found. 

 Why do depressed indi vidu als prefer self- focus after failure than after success? 
Pyszczynski and Greenberg (1985) offer an explan a tion in which self- focus after 
success in depressed subjects produces feel ings of anxiety and uncer tainty 
concern ing incor por a tion of the posit ive outcome into their “relat ively safe, 
unas sail able negat ive self- images” (p. 1073). Self- focus after failure may in 
contrast be relat ively comfort ing because it does not require revi sion of negat ive 
self- images, and safe guards against the affect ive extremes that could result from 
attempts to main tain a more posit ive self- image. 

 Other theor ies have considered the role of self- focus in depres sion. For 
example, Kuhl’s (1981) theory of action control is concerned with the processes 
which are required to ensure that inten ded actions are carried out. In the theory, 
a distinc tion is made between two self- regu lat ory orient a tions: action orient a-
tions and state orient a tions. Action orient a tions are stra tegic and change- 
promot ing in which atten tion is primar ily focused on inform a tion neces sary for 
action. State orient a tions, on the other hand, involve focus ing on some past, 
present or future state of the indi vidual. Kuhl and Helle (1986) suggest that a 
dispos i tional tend ency towards state orient a tion may increase vulner ab il ity to 
depres sion, since state- oriented indi vidu als are less able than action- oriented 
indi vidu als to control rumin at ive cogni tions. 

 In summary, empir ical studies gener ally support the asser tion that self- focused 
atten tion is posit ively asso ci ated with depress ive states in both clin ical and non- 
clin ical samples. The most ambi tious integ rat ive theory account ing for the 
medi ational factors under ly ing this rela tion ship is that offered by Pyszczynski 
and Greenberg (1987). Most notably their concept of a specifi c depress ive self- 
focus ing style has received some support. However, studies of attri bu tional biases 
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asso ci ated with self- focus provide more equi vocal results (see Ingram, 1990, for a 
review). 

 Future research is required in order to elucid ate the cognit ive- affect ive mech-
an isms that mediate the rela tion ship between heightened self- focus and depres-
sion. One possible mech an ism which is consist ent with Kuhl’s action- orient a tion 
theory is that self- focus could reduce cognit ive control capab il it ies. Such an effect 
could have a negat ive impact on problem- solving capa city, cognit ive reas on ing 
and motiv a tion, and these vari ables appear to be adversely affected in depressed 
patients (see  Chapter 7 ). The poten tial role of self- atten tion in moder at ing 
cognit ive control is discussed in more detail in  Chapter 12 .  

  Self- focus and anxiety 

 Self- focused atten tion has been described in clin ical anxiety states such as panic 
disorder (Beck, 1988; Clark, 1986; Rachman et al., 1988b; Rapee, Mattick, & 
Murrel, 1986), agora pho bia (Goldstein & Chambless, 1978; de Ruiter & Garsen, 
1989), social anxiety (Buss, 1980; Carver & Scheier, 1986; Crozier, 1981; Smith 
& Sarason, 1975), gener al ised anxiety disorder (Craske et al., 1989a; Wells, 1987) 
and test- anxiety (Carver et al., 1983; Deffenbacher, 1978; Sarason, 1988; Wells, 
1985; Wine, 1971). 

  Studies of simple phobia 

 Studies with simple phobics show that exper i ment ally intens i fi ed self- aware ness 
and private self- conscious ness are asso ci ated with increased fear arousal and beha-
vi oural avoid ance in subjects exposed to phobic stimuli. In one exper i ment, 
Carver and Blaney (1977) asked subjects with snake phobia to approach a boa 
constrictor in the pres ence of accel er at ing or constant heart beat feed back. Prior 
to the task, the subjects rated how confi d ent they were in their ability to carry out 
the task. The results showed that confi d ent subjects tended to approach more 
closely than doubt ful subjects when hearing accel er at ing feed back rather than 
constant feed back. These results were explained in terms of auto nomic feed back 
causing heightened self- focus followed by subjects’ assess ment of their ability to 
match their beha viour with the desired goal. For subjects who doubted their 
ability to perform the task, such an assess ment was avers ive and with drawal 
occurred sooner than with confi d ent subjects. In a differ ent study with snake 
phobics, Carver et al. (1979) asked their subjects to approach and pick up a boa 
constrictor. In this study, self- aware ness was manip u lated by having subjects 
perform in the pres ence or absence of a mirror. The subjects in the self- aware 
condi tion with drew sooner than non- self-aware subjects from the approach 
attempt. The confi d ent subjects, although fearful, appar ently focused atten tion 
on task comple tion, whereas the subjects doubt ful of their ability to complete the 
task focused on physiolo gical arousal. Within a self- regu lat ory frame work of self- 
atten tion, subjects’ expect an cies (confi d ence) concern ing their ability to complete 
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the approach tasks were considered to inter act with self- focus in determ in ing the 
beha vi oural and affect ive consequences of self- focus. This model has been 
expan ded to account for the effects of self- focus in test- anxiety (Carver et al., 
1983), and is reviewed below. 

 The rela tion ship between self- focus and anxiety also holds for analogue 
anxiety reac tions as well as for phobic reac tions. Scheier et al. (1981) asked subjects 
with high or low scores in private self- conscious ness to submit to either mild or 
strong elec tric shocks. Subjects high in private self- conscious ness were more 
respons ive to fear and were more likely to with draw from the exper i ment. Wells 
(1991) showed that subjects high in private self- conscious ness repor ted signi fi c-
antly greater increases in state- anxiety, worry and self- report somatic symp toms 
when exposed to a grue some fi lm. These fi nd ings suggest that self- focused atten-
tion intens i fi es affect ive and beha vi oural responses to threat.  

  Panic disorder and agora pho bia 

 Cognitive- beha vi oural theor ies of panic disorder propose that panic results from 
the cata strophic misin ter pret a tion of internal cues such as auto nomic arousal 
symp toms or other sensa tions unre lated to anxiety (e.g. Beck, 1988; Clark, 1986; 
Goldstein & Chambless, 1978; Hibbert, 1984; Ottaviani & Beck, 1987). 
According to Beck (1988, p. 91): “Panic prone patients tend to fi x their atten tion 
on any bodily or mental exper i ences that are not explic able as normal”. 
Furthermore, he suggests that panic patients are hyper vi gil ant for the exper i ence 
of such sensa tions and that their fi xa tion of atten tion is invol un tary. Once panic 
attacks are estab lished, the problem is main tained in part by select ive atten tion to 
internal events such as bodily sensa tions (Clark, 1989). 

 Agoraphobia has been concep tu al ised as a response to panic (Goldstein & 
Chambless, 1978), and a variant of that disorder (e.g. Noyes, Clancy, Garvey, & 
Anderson, 1987), and is viewed as a subclass of panic disorder in DSM-III-R 
(APA, 1987). Thus, self- focus is likely to play a role in some forms of this disorder 
as well. Consistent with this view, evid ence suggests that worry about bodily 
sensa tions and illness occurs in both panic disorder and agora pho bia. Goldstein 
and Chambless (1978) view the devel op ment of agora pho bia in terms of intero-
cept ive condi tion ing in which the condi tioned stimuli for panic attacks are 
internal bodily sensa tions. They main tain that having suffered one or more panic 
attacks, these indi vidu als become “hyper alert for their sensa tions” (p. 55), and 
inter pret feel ings of mild to moder ate anxiety as a sign of an oncom ing panic. 
Since the feared stim u lus in the form of physiolo gical arousal symp toms is carried 
around with the indi vidual, it gener al ises widely and differ ent external situ ations 
then become anxiety- provok ing. This “fear of fear” as it is some times termed 
consti tutes a form of bodily self- focus which could be similar to private body- 
conscious ness (Miller et al., 1981). Consistent with this view, Brown and Cash 
(1990) showed that non- clin ical panick ers had signi fi c antly higher private body- 
conscious ness scores than non- panick ers, although there was no differ ence in 



190 Self-focused attention

private self- conscious ness. Thus increased intero cept ive aware ness can be viewed 
as a subtype of self- focused atten tion, which in panic subjects may be intense and 
relat ively infl ex ible. 

 Questionnaire and inter view data from panic and agora phobic patients 
provides evid ence which gener ally supports the “fear of fear” explan a tion of 
panic and agora pho bia. Chambless and Gracely (1989) examined the responses of 
anxious patients to the Agoraphobic Cognition Questionnaire (ACQ) and the 
Body Sensations Questionnaire (BSQ) (Chambless et al., 1984). The ACQ is 
comprised of two factors dealing with fears concern ing the social/beha vi oural 
consequences of panic (e.g. loss of control, acting fool ishly) and the phys ical 
consequences of panic (e.g. heart attack, faint ing). The BSQ consists of a list of 
bodily symp toms that can occur in feared situ ations or when the patient is nervous 
(e.g. dizzi ness, nausea) and meas ures the degree of fear ful ness asso ci ated with 
each symptom. Patients with agora pho bia showed signi fi c antly higher scores on 
fear of body sensa tions than other anxious patients (patients with social anxiety, 
gener al ised anxiety or panic disorder without agora pho bia). In addi tion, while 
the agora phobics together with the panic patients were more concerned that 
phys ical illness would result from their anxiety, all of the anxious patients were 
more concerned than normals that their anxiety would lead to embar rass ment or 
loss of control. Similar results have been obtained in a compar ison study of panic 
patients and patients with panic plus agora pho bia (Ruiter & Garssen, 1989). In 
this study, agora phobics repor ted greater fear of bodily sensa tions than panic 
patients, although they did not differ on the frequency of bodily sensa tions. 

 Apart from these correl a tional analyses and extant studies which show a 
co- occur rence of panic and self- focus, there is more direct evid ence that self- 
focus increases anxiety in some patients with panic attacks. Rachman et al. 
(1988b) showed that intens i fi ed self- focus increased the oppor tun ity for cata-
strophic symptom apprais als and thus anxiety in claus tro phobic subjects who also 
had panic attacks. Subjects were exposed to a confi ned chamber, and, while one 
group of subjects were instruc ted to concen trate on their bodily sensa tions when 
in the chamber, a second group were asked to perform a distrac tion task. Although 
no differ ences were obtained between the groups on meas ures of repor ted fear 
and panic, this was prob ably due to the fact that subjects in both groups repor ted 
relat ively low concen tra tion levels overall. The subjects were subsequently 
divided into those with high or low concen tra tion in each group, and high 
concen tra tion subjects in the body- focus group showed signi fi c antly higher panic 
scores than low concen trat ors in that group. There were no differ ences between 
high and low concen trat ors in the distrac tion (control) group. In the distrac tion 
group, there was a signi fi c ant negat ive correl a tion between concen tra tion level 
and panic scores, whereas the asso ci ation was signi fi c antly posit ive in the body- 
focus group. In a differ ent study, Wells (1990) demon strated that a relax a tion 
proced ure requir ing self- focused atten tion (abbre vi ated auto genic train ing) 
exacer bated anxiety and panic attack frequency in a patient with panic disorder. 
The para dox ical anxiety enhance ment effect of relax a tion train ing has been 



Self- focus and anxiety 191

observed in other anxious patients and non- anxious college students (Heide & 
Borkovec, 1983; 1984). Following the reas on ing that intens i fi ed self- focus was 
respons ible for this effect, Wells (1990) showed that a proced ure requir ing 
effort ful external monit or ing elim in ated panic attacks and reduced self- report 
anxiety in the same panic patient. 

 In summary, the theor et ical and empir ical work on panic consist ently points 
to a posit ive rela tion ship between self- focus and panic attacks. The evid ence 
suggests that self- focus may be an import ant cognit ive vari able involved in the 
initi ation and main ten ance of this disorder.  

  Test anxiety 

 The role ascribed to self- focus in explain ing the phenom ena asso ci ated with 
anxiety has been most prom in ent in the test- anxiety liter at ure. As we saw in 
 Chapter 6 , the perform ance decre ments of high test- anxious subjects have been 
viewed as the result of anxious self- preoc cu pa tion. More specifi c ally, the reduc-
tion in atten tional capa city for task perform ance produced by off- task eval u at ive 
cognit ive activ ity, usually worry (Sarason, 1975; 1988; Wine, 1971). In this 
section, we focus on empir ical studies and theor et ical accounts which have more 
specifi c ally dealt with self- focus rather than worry in test anxiety. 

 Deffenbacher (1978) asked high and low test- anxious subjects to perform a 
diffi  cult anagram task under high- stress or low- stress condi tions. The level of 
stress was manip u lated by present ing differ ent written instruc tions to the subjects 
prior to the task. High- stress instruc tions emphas ised the intel li gence- testing 
nature of the task, the low diffi  culty of the anagrams and the fact that the task was 
time- limited. Low- stress instruc tions, in contrast, were reas sur ing in nature and 
emphas ised the great diffi  culty of the task and the prob ab il ity of solving only a 
few anagrams. After the subjects had worked at the task they completed ques tion-
naires assess ing various para met ers, includ ing the extent to which atten tion had 
been direc ted towards physiolo gical cues during testing, the extent to which 
atten tion had been direc ted towards worries such as the consequences of 
perform ing badly and negat ive self- eval u ation, and the extent of task- gener ated 
inter fer ing cogni tions such as think ing back to anagrams which had not been 
solved. Consistent with self- preoc cu pa tion theor ies of test anxiety and perform-
ance, subjects in the high test- anxious/high- stress group spent less time on task, 
exper i enced greater task inter fer ence and repor ted greater atten tion to distract ing 
cogni tions, and greater atten tion to heightened physiolo gical arousal and task- 
gener ated inter fer ence compared with low- anxiety/high- stress subjects. 

 As we have seen, the impact of self- focus on perform ance may not always be 
negat ive. Carver et al. (1983) showed that for confi d ent subjects self- focus facil-
it ated perform ance, whereas for subjects lower in confi d ence self- focus disrup ted 
perform ance on an anagram task. However, these data contrast with those of 
Slapion and Carver (1981), who found perform ance facil it a tion in high test- 
anxious self- focused subjects. Carver and Scheier (1981, p. 20) propose that 
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facil it a tion and disrup tion depend on the subject’s expect an cies: “The person 
with favour able expect an cies remains task engaged, even when highly anxious 
and highly self- focused”. Performance decre ments, on the other hand, are viewed 
primar ily in terms of task disen gage ment result ing from unfa vour able expect an-
cies. While they acknow ledge that task demands plus anxiety can create a “bottle-
neck” in processing, they attach relat ively little import ance to the effects of 
self- focus in pre- empting the limited capa city atten tional system. It is likely that 
a number of self- focus and task para met ers moder ate perform ance effects. For 
example, the inter ac tion between task diffi  culty and the intens ity/dura tion of 
self- focus is likely to be relev ant. High- intens ity self- focus could facil it ate 
perform ance on simple tasks by redu cing distrac tion by task- irrel ev ant stimuli. 
Eysenck (1982) discusses evid ence that anxiety some times enhances the perform-
ance of simple tasks. With diffi  cult tasks, high- intens ity self- focus could leave too 
few resources for good perform ance.  

  Theories linking self- focus to test anxiety 

 Theories of self- atten tional processes in test anxiety have tended to focus on the 
rela tion ship between self- focus and worry (Sarason, 1988; Wine, 1982) and on 
self- focus as a medi ational factor in the link between test anxiety and task disen-
gage ment (Carver & Scheier, 1986; 1988). 

 Wine (1982) and Sarason (1988) have made valu able contri bu tions to the 
concep tu al isa tion of self- focus as a factor produ cing perform ance decre ments in 
high test- anxious subjects. However, they view self- focus as synonym ous with 
worry. Sarason (1988, p.4) defi nes anxious self- preoc cu pa tion as “heightened 
concern over one’s inad equa cies and short com ings”. Further, he asserts that 
“patterns of self- preoc cupy ing thought func tion as templates or schemas that 
direct atten tion to salient aspects of the envir on ment and inter per sonal rela tion-
ships” (p. 4). This perspect ive is some what incon gru ent with cognit ive taxonom ies 
which have differ en ti ated between levels of cogni tion comprised of cognit ive 
products, processes and struc tures (e.g. Ingram & Kendall, 1986). Clearly, in this 
latter frame work, self- preoc cupy ing thought is a cognit ive product which is 
concep tu ally distinct from the process of self- focus. 

 Carver and Scheier (1984; 1988) offer a differ ent theory of test anxiety which 
is essen tially a theory of how anxiety affects beha viour. Self- focus is viewed as a 
vari able which can intensify engage ment or disen gage ment in tasks. Carver and 
Scheier propose that as indi vidu als act, they self- attent ively monitor their actions 
with refer ence to specifi c goals and stand ards for beha viour. This is neces sary for 
indi vidu als to keep on track in pursuit of partic u lar goals and is the basic process 
of self- regu la tion of beha viour. In the theory, anxiety is considered to inter rupt 
beha viour and serve as a signal that confl ict exists between stand ards. While they 
acknow ledge that worry can impair perform ance, they propose that it is an 
indi vidual’s expect ancy of her ability to cope with anxiety and the task at hand 
that determ ines her beha viour. The person who expects that she can cope responds 
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to anxiety with renewed effort in the task, whereas the person who doubts her 
ability is likely to disen gage from task- focused activ ity. The theory is not inten ded 
to be a theory of the role of self- focus in the aeti ology of test anxiety, but rather a 
theory of the medi ational effects of self- focus on beha vi oural responses to stress. 

 One possible limit a tion of the self- regu lat ory theory of test anxiety is that it 
does not consider that self- focused atten tion itself might infl u ence the nature of 
expect an cies adopted in certain situ ations. Consistent with this asser tion, empir-
ical studies show that self- focus can intensify affect (Scheier & Carver, 1977), 
infl u ence attri bu tional processes (Fenigstein, 1974) and activ ate self- eval u at ive 
constructs (Geller & Shaver, 1976). 

 Test- anxiety theor ies, in common with some other models of stress in which 
self- focus has been implic ated, treat self- focus as a single undif fer en ti ated 
construct. Such approaches to test anxiety do not adequately differ en ti ate between 
worry and other poten tially relev ant processes involving self- focus.  

  Social anxiety and social phobia 

 Social anxiety and public self- conscious ness consti tute two empir ic ally separ ate 
aspects of self- conscious ness within Fenigstein and co- workers’ (1975) ques tion-
naire measure, although the two meas ures tend to correl ate posit ively. Private 
self- conscious ness is also posit ively correl ated with social anxiety in some studies 
(Hope & Heimberg, 1988), but public self- conscious ness is the stronger predictor 
of social anxiety, the negat ive social emotion of shame, and of general neur oticism 
(Darvill, Johnson, & Danko, 1992). Fenigstein et al. (1975) origin ally sugges ted 
that public self- conscious ness was a neces sary ante cedent to social anxiety, but 
whether or not anxiety was actu ally caused depended on the nature of eval u ation 
of the self as a social object. Social anxiety may depend on the person’s beliefs 
about whether or not he or she will be perceived favour ably (Buss, 1980). 
Experimental work broadly confi rms this view. As we have seen, public self- focus 
appears to be asso ci ated with a kind of egocentri city, attrib ut ing oneself as more 
related to social events than is actu ally the case (Fenigstein, 1984). Such cogni tions 
are specifi c ally social, in that public self- conscious ness is gener ally unre lated to 
attri bu tions solely concerned with the self (Shaherwalla & Kanekar, 1991). 

 In exper i mental settings, public self- conscious ness tends not to inter act with the 
emotional content or valence of stimuli. Self- conscious people over- perceive them-
selves as targets for others irre spect ive of whether or not the exper i ence of being the 
centre of atten tion is expec ted to be pleas ant or unpleas ant (Fenigstein, 1984), 
although they are espe cially sens it ive to rejec tion (Fenigstein, 1979) and embar rass-
ment (Edelman, 1985). Fenigstein and Vanable (1992) oper a tion ally distin guished 
public self- conscious ness from a ques tion naire measure of para noia comprised of 
items concern ing negat ive beliefs about others’ atti tudes to the respond ent, such as 
feel ings of perse cu tion and being criti cised, although the two meas ures were signi-
fi c antly posit ively correl ated. In an exper i mental study, dispos i tional para noia and 
public self- conscious ness had signi fi c ant but inde pend ent effects on feel ings of 
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being observed. Self- conscious ness effects were contin gent upon the pres ence of a 
two- way mirror, but para noia effects were not. 

 In contrast, social anxiety does relate to the processing of emotional self- 
relev ant stimuli. The socially anxious are slower to process the self- relev ance of 
both posit ive and negat ive trait terms, prob ably because processing includes eval-
u ation of the social implic a tions of their responses (Turner, 1978). Public self- 
conscious ness is not related to processing time in this paradigm (Turner, 1978). 
Results of this kind are gener ally consist ent with Fenigstein’s (1984) hypo thesis 
that public self- conscious ness tends to activ ate specifi c ally social self- know ledge, 
so that anxiety will result only if that know ledge is predom in antly negat ive in 
content. An altern at ive proposal (Froming, Corley, & Rinker, 1990) is that public 
self- conscious ness and social anxiety are related to differ ent aspects of social 
impres sion manage ment. While those high in public self- conscious ness are highly 
motiv ated to protect their public image, regard less of likely consequences, socially 
anxious people are gener ally pess im istic about their ability to present a favour able 
impres sion to others. Neither approach explains the causal rela tion ship under-
ly ing the correl a tion between social anxiety and public self- conscious ness. A 
recip rocal rela tion ship is plaus ible. The negat ive beliefs asso ci ated with social 
anxiety are likely to bias atten tion towards the public self: if you believe that you 
gener ally make a good impres sion, there is no need to attend strongly to impres-
sion manage ment. Conversely, atten tion to one’s public image risks activ at ing 
negat ive beliefs which might other wise remain dormant. 

 Social phobia may be seen as extreme social anxiety. The inform a tion- 
processing approach to social phobia is similar to the cognit ive inter fer ence model 
of test- anxiety perform ance. While social skills defi  cits may account for some of 
the diffi  culties encountered by some socially anxious persons in social inter ac-
tions, a central compon ent of social anxiety is the occur rence of self- relev ant 
cognit ive activ ity. This activ ity is char ac ter ised by focus ing on physiolo gical 
arousal (e.g. sweat ing, shaking), concern with self- present a tion and the other 
person’s eval u ation of oneself (Hartman, 1983). Thus excesses rather than defi  cits 
in the cognit ive domain are central in social phobia. This perspect ive under lies 
Hartman’s (1983) meta- cognit ive model in which suffer ers of social anxiety are 
thought to be overly inves ted in cognit ive oper a tions concern ing them selves. 
Combined with low self- esteem, preoc cu pa tion with thoughts about personal 
appear ance and other people’s eval u ations comprom ise atten tional capab il it ies in 
social situ ations, thereby inter fer ing with perform ance, exacer bat ing arousal 
and promot ing future avoid ance. Following this reas on ing, Hartman (1983) 
advoc ates the use of “other- centred therapy” tech niques which are designed to 
disen gage the meta- cognit ive self- focus ing by promot ing extern ally focused 
thought. 

 Hope et al. (1988) review the evid ence linking self- focus to attri bu tional 
biases and apply this to under stand ing social phobia. They propose that increased 
self- focus result ing from physiolo gical arousal leads socially anxious persons to 
make internal attri bu tions for neutral and ambigu ous feed back from the partner 
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in the inter ac tion. This non- ideal outcome is attrib uted to the self, which increases 
the avers ive ness of the situ ation and makes avoid ance more likely in the future.   

  Addictive beha viours: Alcohol and drug use 

 Several theor et ical accounts of alcohol use and misuse have incor por ated concepts 
pertain ing to self- focus and self- percep tion. There is also an inter est ing line of 
research invest ig at ing the effects of drug use (e.g. marijuana) on atten tional 
processes, which has poten tial implic a tions for under stand ing any role that self- 
focus might have in main tain ing this beha viour. 

 Alcoholics gener ally view them selves unfa vour ably: accord ing to Rosen 
(1966), alco hol ics see them selves as socially undesir able, unable to cope with 
stress, inef fect ive in their lives, and needing alcohol for relax a tion and social isa-
tion. It is not known, however, if these factors are of aeti olo gical signi fi c ance in 
the devel op ment of alco hol ism or result from alchol ism itself. Hull and Schnurr 
(1986) briefl y review the liter at ure on self- concept and alcohol consump tion and 
summar ise that a poor self- image is asso ci ated with alco holic prob lems and that 
being intox ic ated is not neces sar ily asso ci ated with an improved percep tion of 
oneself. This is some what incon sist ent with popular explan a tions of alco hol ism, 
which assume that alco hol ics drink in order to feel better. 

 Hull (1981) has proposed a self- aware ness model of alcohol use which suggests 
that alcohol reduces self- aware ness and self- eval u ation by inter fer ing with the 
cognit ive processing involved in the encod ing of inform a tion in terms of its 
self- relev ance. The avoid ance of think ing about the self may be partic u larly 
desir able in certain situ ations, such as those involving failure or activ a tion of 
negat ive self- constructs, and this effect is considered to under lie the motiv a tion 
for drink ing. Consistent with this model, Hull, Levenson, Young and Sher (1983) 
demon strated that subjects who had consumed alcohol used fewer self- focused 
state ments compared with subjects who had consumed a placebo bever age when 
they were asked to give a brief speech about them selves. The hypo thesis that the 
self- aware ness redu cing effects of alcohol results from a reduc tion in the use of 
self- relev ant schemas has also been eval u ated using an incid ental recall paradigm. 
In the third of a series of studies, Hull et al. (1983) showed that while subjects 
high in private self- conscious ness recalled more self- relev ant encoded words than 
low self- conscious subjects under placebo condi tions, in the alcohol consump tion 
condi tions recall for self- relev ant words was signi fi c antly reduced for subjects 
high in self- conscious ness. These results confi rm the hypo thesis that alcohol 
inter feres with the oper a tion of self- refer ent encod ing schemas. However, a 
ques tion remains concern ing whether this is the prin cipal mech an ism under ly ing 
the self- aware ness redu cing effects of alcohol consump tion. Alternative explan a-
tions involving non- schema concepts could also account for these effects. For 
example, alcohol may have a simple effect on amount of processing capa city or 
may affect stra tegic deploy ment of atten tion as well as auto matic schema- based 
processing. 



196 Self-focused attention

 Evidence that drugs can infl u ence atten tional strategies comes from research 
using the trait of “absorp tion” (Tellegen & Atkinson, 1974). Absorption is a state 
of total atten tion during which the person’s percep tual and ideational resources 
are completely engaged. Such types of exper i ence, which could also be termed 
“fascin a tion”, have been described in the liter at ure on medit a tion and altered 
states of conscious ness. An illus trat ive item from the absorp tion scale is “The 
sound of a voice can be so fascin at ing to me that I can just go on listen ing to it”. 
Research with this construct demon strates that differ ent drugs may be asso ci ated 
with differ ent effects on self- absorp tion. Marijuana users show an increased tend-
ency to have absorb ing exper i ences under marijuana intox ic a tion. In contrast, 
exclus ive alcohol users report having fewer absorb ing exper i ences when refer ring 
to the intox ic ated state compared with marijuana users (Fabian & Fishkin, 1981; 
Fabian, Fishkin, & Williams, 1983). The items which appear to char ac ter ise 
marijuana- asso ci ated absorp tion are those refl ect ing a profound exper i en tial 
involve ment, altered sense of self or conscious ness, and enhanced intens ity of 
emotional respond ing. Moreover, subjects who try the drug and then discon tinue 
its use fi nd the absorb ing effects less pleas ant than those who use the drug more 
(Fabian & Fishkin, 1991). 

 These data support the conten tion that differ ent drugs can have a differ ent 
impact on atten tion, and their effects on atten tion may have a rein for cing infl u-
ence which promotes contin ued drug use. Theoretically, absorp tion could infl u-
ence self- focus. If the object of absorp tion is the self, then self- focus will be 
intense; however, if the object of absorp tion is non- self-relevant, self- focus may 
be extremely low and suscept ib ilty to distrac tion by internal events is likely to be 
consid er ably dimin ished. Drugs such as marijuana and alcohol may affect several 
dimen sions of atten tion, such as the intens ity of self- focus and the propensity for 
atten tional absorp tion. An under stand ing of the atten tional concom it ants of drug 
intox ic a tion could be valu able in both concep tu al ising indi vidual motiv a tion for 
drug use, and in the design of treat ments which could offer altern at ive means of 
provid ing rein for cing atten tional exper i ences.  

  Conclusions 

 Self- focused atten tion is clearly a common feature of emotional dysfunc tion. In 
 Chapter 11 , we discuss evid ence that self- focus has an aeti olo gical role in emotional 
disorder. We have seen how self- focus infl u ences affect ive, cognit ive and beha vi-
oural processes, which may be import ant in medi at ing the effect of self- focus on 
psycho path o logy. There appear also to be recip rocal links between self- focus and 
negat ive beliefs, which may be import ant for the main ten ance over time of 
affect ive disorder. A limit a tion of much of the exist ing self- atten tion research is 
the failure to link the concept with inform a tion- processing models of atten tion. 
For example, the respect ive roles of auto matic and stra tegic infl u ences on self- 
atten tion, and the infl u ences of self- know ledge on the control of self- focus, are 
obscure. In addi tion, the impact of intense or infl ex ible states of self- focus on the 
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elab or a tion and modi fi c a tion of cogni tion at the self- know ledge level is an 
import ant area for future research. 

 The liter at ure tends to view self- focus in content terms. Self- focus is defi ned 
as aware ness of inform a tion about the self. As we have seen, a more process- 
oriented view of self- focus may be required for theor ies of psycho path o logy, and 
in differ en ti at ing normal from dysfunc tional vari et ies of self- atten tion. In partic-
u lar, self- focus may become “adhes ive” and the stress- prone indi vidual may have 
diffi  culty reori ent ing atten tion away from self-relevant processing. Moreover, the 
iden ti fi c a tion of indi vidual differ ences in self- atten tional tend en cies as predict ors 
of stress vulner ab il ity imply that the atten tional “style” of the indi vidual should 
be a target for thera peutic modi fi c a tion. 

 Self- focus as a state or a trait vari able refers to a general confi g ur a tion of the 
inform a tion- processing system. In  Chapter 12 , we offer an integ rat ive cognit ive- 
atten tional model of emotional disorder in which self- focus is asso ci ated with 
dysfunc tional atten tional and cognit ive mech an isms which cause emotional 
disorder.     



                 10 
 ATTENTION MANIPULATIONS 

 Moderating infl u ences in treat ment?   

     Attentional manip u la tions used in the explor a tion and modi fi c a tion of the 
cognit ive and affect ive compon ents of emotional reac tions have been based on 
distrac tion tech niques. Such tech niques appear effect ive in assist ing patients in 
coping with the distress accom pa ny ing certain medical and dental inter ven tions 
(e.g. Allen, Danforth, & Drabman, 1989). Distraction proced ures such as playing 
video games also appear effect ive in the control of condi tioned nausea in pedi-
at ric cancer patients (Redd, Jacobsen, & Die-Trill, 1987). Distraction also appears 
to have an impact on prob lem atic beha vi oural responses. For example, the intro-
duc tion of a distrac tion proced ure involving the viewing of a poster about which 
a story was told during treat ment reduced the anxious and disrupt ive beha viour 
of four chil dren under go ing dental treat ment (Stark et al., 1989). 

 Numerous similar studies have been conduc ted on the effects of distrac tion in 
the control of pain. Kanfer and Goldfoot (1966), for example, showed that 
increased toler ance of cold- pressor pain was facil it ated by atten tion to external 
stimuli rather than by atten tion to pain sensa tions. However, results from this 
type of study are equi vocal and McCaul and Haugtuedt (1982) demon strated that 
on a cold- pressor trial of 4 min dura tion, distrac tion reduced distress for the fi rst 
half of the trial but atten tion to sensa tions proved to be a super ior strategy for the 
fi nal 2 min. They concluded that the direc tion of atten tion may be differ en tially 
effect ive depend ing on the dura tion of the painful stim u lus. 

 In this chapter, we present a review of fi nd ings on the impact of atten tional 
proced ures in modi fy ing the char ac ter ist ics of emotional disorders. Patients with 
depres sion and in partic u lar anxiety report the use of distrac tion proced ures in 
coping with their problem (e.g. Doerfl er & Richards, 1983). These proced ures 
may only be partially effect ive in some circum stances. They repres ent a short- 
term situ ational coping strategy but may not help in the long term. More specifi c-
ally, it is possible that distrac tion is detri mental in cases where it diverts efforts 
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away from confront ing prob lems and enga ging problem- focused coping. 
Furthermore, distrac tion may inhibit expos ure to discon fi rm at ory inform a tion 
neces sary for the modi fi c a tion of dysfunc tional beliefs and apprais als, and in a 
beha vi oural perspect ive may moder ate anxiety in a way which inter feres with 
effect ive expos ure. Notwithstanding these possib il it ies, distrac tion strategies 
form a compon ent in anxiety manage ment treat ments (e.g. Butler et al., 1987), 
and while the distrac tion compon ent is seldom eval u ated separ ately from the 
overall effi c acy of such proced ures, clin ical exper i ence suggests it is a common 
tech nique employed by patients. There is some evid ence to suggest that certain 
distrac tion proced ures may be useful in the treat ment of emotional disorders. 
Perhaps the effect ive ness is moder ated by the nature of the distrac tion proced ure 
used, that is, the type of atten tional shift which it accom plishes. Effectiveness 
could also be related to the stage in therapy at which these tech niques are 
employed. For example, distrac tion could be useful in devel op ing emotional 
control skills early in treat ment, although it could be argued that in anxiety 
disorders such as panic this approach repres ents avoid ance of anxiety sensa tions 
and could retard modi fi c a tion of negat ive beliefs about the cata strophic 
consequences of these sensa tions. 

 In depres sion research, the impact of atten tional strategies on negat ive 
cognit ive events, mood and coping has been invest ig ated. In anxiety research, 
atten tional proced ures have been explored as remedial proced ures for the dele ter-
i ous effect of test anxiety on perform ance. Studies have also examined the effect 
of distrac tion on expos ure treat ments, and this liter at ure will be examined closely, 
since it offers implic a tions for concep tu al ising links between atten tion and 
habitu ation. By examin ing the effects of atten tional strategies in the treat ment of 
emotional disorders, it is possible to gain insight into atten tional mech an isms 
which could moder ate treat ment effect ive ness.  

  Distraction and depres sion 

 Distraction tech niques are frequently employed in cognit ive- beha viour therapy 
for depres sion to provide symptom relief. Beck et al. (1979, pp. 171–172) refer to 
these tech niques as “diver sion” and suggest that they are effect ive in reliev ing 
sadness. Diversion can be taught as a coping skill in which the patient is instruc ted 
to focus on an item in the consult ing room, such as a piece of furniture, and then 
describe the item in detail. Diversion exer cises can be set as home work prac tice 
in which feel ings of dysphoria serve as the cue to begin diver sion. Patients can 
also be encour aged to exper i ence aspects of the envir on ment with as many 
sensory modal it ies as possible. These tech niques are considered to be effect ive in 
distract ing from negat ive rumin a tion. Clearly, this approach relies on distrac tion 
by concur rent cognit ive processing, but distrac tion can also be accom plished 
through changes in beha viour. For example, activ ity schedul ing in the early 
phases of depres sion treat ment, in which patients are encour aged to engage in 
beha vi oural activ it ies, also has distract ing qual it ies. 



200 Attention manipulations

 Experimental studies of the effect of distrac tion show that it can reduce the 
frequency of negat ive thoughts and reduce depressed mood. Fennel and Teasdale 
(1984) predicted on the basis of the cognit ive model of depres sion that redu cing 
the frequency of negat ive cogni tion should reduce depres sion in patients with 
major depress ive disorder. In their study, patients were presen ted with slides of 
outdoor scenes and were asked to describe them in detail. In the control condi-
tion, depressed patients sat quietly looking at a square of white light projec ted on 
a wall. At inter vals during each present a tion a tone sounded, at which point the 
patients repor ted whether or not they were think ing depress ing thoughts. On 
three occa sions, they repor ted their thoughts aloud so that the content could be 
rated by inde pend ent judges. Depressed mood was assessed via visual- analogue 
ratings before and after the inter ven tion. While the results of this study were in 
the predicted direc tion—that is, distrac ted patients repor ted fewer depress ive 
thoughts than controls—the differ ence was non- signi fi c ant. It is possible, 
however, that distrac tion only works in patients with relat ively low levels of 
depres sion, and follow ing this reas on ing patients at or below the median in 
depres sion were examined separ ately. In this subgroup, the distrac ted patients 
repor ted a signi fi c antly lower frequency of depress ive thoughts compared with 
control patients. These data suggest that distrac tion reduces the frequency of 
negat ive thoughts in mildly depressed (low endo gen ous) patients. These results 
were replic ated in a further study by Fennell et al. (1987), in which one group of 
low endo gen ous and one group of high endo gen ous depressed patients were 
exposed to slides of outdoor scenes or a rect angle of white light in a within- 
subjects counter- balanced design. Distraction signi fi c antly reduced the frequency 
of depress ing thoughts artic u lated by low endo gen ous patients. These patients 
also repor ted feeling signi fi c antly less depressed follow ing distrac tion than 
follow ing the control condi tion. An analysis of thought content revealed that 
distrac tion signi fi c antly reduced the frequency of “life”-related thoughts in both 
groups of patients. However, there was no signi fi c ant effect of distrac tion on 
“exper i ment”-related thoughts. This was inter preted as evid ence for distrac tion 
redu cing the frequency of memory- derived negat ive thoughts. In other words, 
distrac tion results in “redir ect ing atten tion towards the processing of extern ally 
derived inform a tion rather than towards intern ally memory- derived inform a tion 
related to prob lems” (Fennell et al., 1987, p. 449). There are other explan a tions 
which could account for these effects. In partic u lar, the type of distrac tion task 
used in these studies required a stra tegic deploy ment of atten tion by the patients, 
and this may have reduced atten tional capa city for elab or a tion of depress ive 
memor ies. If this is correct, then the atten tional demands imposed by distrac tion 
and indi vidual differ ences in subjects’ ability to sustain atten tion are likely to 
mediate the effect ive ness of such proced ures. It is possible that distrac tion effects 
are less effect ive for high endo gen ous depressed patients because they have atten-
tional control defi  cits, or, once estab lished, their negat ive mood dele ter i ously 
affects their atten tional control capab il it ies. In other words, they are unable to 
redir ect their atten tion as instruc ted. 
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 Aside from studies of the effect of distrac tion on depress ive thoughts and mood 
state, some studies have looked at the distract ing effect of depress ive thoughts 
them selves. These studies hypo thes ise that depress ive thoughts use up cognit ive 
capa city avail able for other tasks. Krames and MacDonald (1985) used a dual task 
requir ing concur rent recall of visu ally presen ted numbers with audit or ily 
presen ted words. Depressed patients were tested under varying short- term 
memory load condi tions in which none, three and six of the digits had to be 
retained in short- term memory. By examin ing the effect of memory load size on 
recall of words, it was possible to infer how much spare capa city depress ives had 
compared with non- depressed subjects. The depressed subjects recalled signi fi c-
antly fewer words than non- depressed subjects across differ ent levels of memory 
load. Interestingly, while the memory perform ance of non- depressed subjects 
deteri or ated as memory load increased, the perform ance of depressed subjects 
signi fi c antly improved as memory load increased. These data were inter preted in 
terms of increased memory load displa cing negat ive depress ive thoughts which 
normally inter fere with perform ance. Krames and MacDonald (1985, p. 571) also 
claimed: “This also suggests that task- relev ant cogni tions are placed higher in the 
subject’s cognit ive hier archy than depress ive schemata”. This explan a tion is 
consist ent with the view that external task- oriented processing can have an 
ameli or at ive effect on depress ive thoughts. As we saw in Chapter 6, several studies 
demon strate that the addi tion of a distractor can improve task perform ance in 
depress ives. 

 It is evident from the fore go ing discus sion that distrac tion involving external- 
focused processing can reduce the frequency of negat ive thoughts and improve 
negat ive mood in mild depressed states. It is not clear whether a shift in the direc-
tion of atten tion from an internal to external focus or a change in the content of 
atten tion or both of these produces this effect. For example, we do not know 
whether self- focused non- depress ive distrac tions have the same or a differ ent 
ameli or at ive impact compared with extern ally focused distrac tions.  

  Distraction and anxiety 

 Empirical studies of the effects of distrac tion in anxiety can be divided into those 
which focus on the effi c acy of atten tional manip u la tions as ameli or at ive strategies 
in the treat ment of test anxiety and related perform ance defi  cits, and studies 
which have explored the effects of distrac tion on anxiety during expos ure- based 
treat ments. 

  Attentional manip u la tions and perform ance in anxiety 

 The central role hypo thes ised for self- preoc cupy ing rumin a tion in impair ing 
perform ance in test- anxious subjects has stim u lated studies of the impact of 
distrac tion in redu cing perform ance decre ments and alle vi at ing anxiety. Studies 
of this type have produced mixed results. Doleys (1976) reviewed the liter at ure 
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on distrac tion and found consid er able vari ab il ity in the effects of distrac tion 
on perform ance. This vari ab il ity was attrib uted to the hetero gen eous nature of 
samples and perform ance meas ures used in studies, and the varying nature of 
distract ors employed. 

 More recent studies have examined the effect of distrac tion when used as part 
of a treat ment package for test anxiety. For example, Thyer et al. (1981) compared 
two groups of test- anxious subjects, both of which received a common core 
cognit ive- beha vi oural treat ment (CBT) consist ing of progress ive muscle relax a-
tion plus biofeed back and train ing in the use of posit ive self- state ments and 
imagery tech niques. The subjects in the distrac tion group were also trained in 
direct ing their atten tion towards the task. This was accom plished by having these 
subjects prac tise their relax a tion and cognit ive coping strategies in the pres ence 
of distract ors. Explicit atten tion- direct ing instruc tions were given and modelled 
by the ther ap ist. The impact of both proced ures was assessed in terms of post- 
treat ment anxiety levels and perform ance on an anagram task. While both treat-
ments produced signi fi c ant reduc tions in all anxiety meas ures and signi fi c antly 
improved anagram perform ance under distract ing condi tions, there were no 
signi fi c ant differ ences between groups. The failure of the added distrac tion 
proced ure to improve the overall effect ive ness of CBT could be due to the 
redund ancy of the distrac tion proced ure in a multi- compon ent treat ment which 
employed other strategies also likely to reduce task- irrel ev ant think ing. 

 Wise and Haynes (1983) studied the relat ive effect ive ness of a cognit ive restruc-
tur ing proced ure and an atten tional train ing tech nique in the reduc tion of test 
anxiety and perform ance defi  cits. Five, 1-hour weekly treat ment sessions were 
admin istered to two groups of test- anxious subjects. One group received rational- 
restruc tur ing in which subjects were trained to identify and modify irra tional 
beliefs. The other group received atten tional train ing in which they were instruc ted 
to reduce their atten tion to task- relev ant vari ables. Both treat ments were presen ted 
in the same format involving imaginal expos ure to testing situ ations in which 
subjects were encour aged to use rational respond ing or the atten tional tech nique to 
reduce anxiety. Both cognit ive treat ments were super ior to a wait- list condi tion in 
redu cing anxiety and improv ing perform ance on digit- span tasks. There were no 
differ en tial treat ment effects. However, it is diffi  cult to determ ine the contri bu tion 
of the cognit ive tech niques to the improve ment obtained, since both tech niques 
were combined with imaginal expos ure which itself can exert a thera peutic effect. 
Notwithstanding this limit a tion, the authors inter pret these effects within the 
context of Bandura’s (1977) self- effi c acy concept. Both tech niques may have been 
effect ive because each provided an active coping strategy which improved expect-
a tions of personal effi c acy. In atten tional terms, it is likely that both proced ures 
facil it ated a real loc a tion of atten tion away from rumin at ive self- state ments which 
reduced anxiety and improved perform ance. It is inter est ing to note that follow ing 
both treat ments, the gains made were main tained at 8 month follow- up. 

 If negat ive think ing inter feres with perform ance, it would be reas on able to 
assume that cognit ive self- control and coping strategies like imagery and posit ive 
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self- state ments should have the same effect, since they will pre- empt atten tional 
capa city. One reason this might not occur is that posit ive self- state ments may be 
less emotion ally salient than negat ive thoughts and there fore demand less atten-
tion. Nevertheless, this suggests that under some circum stances, such as those 
requit ing greater amounts of atten tion, self- control strategies are likely to have a 
dele ter i ous effect on perform ance. Consistent with this view, Kanfer and 
Stevenson (1985) demon strated that cognit ive self- regu la tion and coping strategies 
can inter fere with perform ance. They asked subjects to perform self- regu la tion 
(self- monit or ing of perform ance and goal- setting for subsequent trials) or a maths 
task which was inter spersed with continu ous perform ance on a paired- asso ci ates 
task. These condi tions were compared with a condi tion in which there was a brief 
time delay in place of the second ary task. Within each group, the atten tional 
demands of the primary task was varied by varying memory set size (the number 
of paired- asso ci ates to be rehearsed). Both self- regu la tion and the maths task 
produced disrup tion on the more demand ing version of the primary task. The 
fi nding of a disrup tion in the maths group suggests that it is not the specifi c 
content of the second ary task but the atten tion ally demand ing nature of the task 
which disrupts perform ance. From a clin ical perspect ive, this fi nding has 
import ant implic a tions, as self- regu la tion tech niques are often employed in 
the treat ment of anxiety and they could have negat ive effects in situ ations 
involving high atten tional demands. Kanfer and Stevenson (1985) note the 
import ance of examin ing the cognit ive demands of situ ations in which 
self- regu la tion skills will be applied in an attempt to optim ise the effi c acy of 
self- regu la tion proced ures. 

 Since cognit ive self- regu la tion proced ures are atten tion ally demand ing, it may 
be better to use less demand ing distrac tion tech niques in situ ations which require 
high degrees of controlled processing. Identifying and chal len ging negat ive 
thoughts, a central compon ent of cognit ive inter ven tions, is likely to be highly 
atten tion ally demand ing, since it requires complex semantic processing and 
confl ict between volun tary processing and partly auto mat ised beliefs. These 
tech niques may be diffi  cult to imple ment in situ ations requir ing high atten tional 
demands. Moreover, the initial effi c acy of these proced ures in alle vi at ing 
emotional distress may be a func tion of their distract ing nature. Cognitive theory 
(Beck et al., 1985), however, predicts that for long- term effect ive ness the content 
of dysfunc tional emotional schemas has to be modi fi ed as well, and this is an aim 
of relapse preven tion work in cognit ive therapy.  

  Attention, expos ure and habitu ation 

 Distraction has been invest ig ated as a poten tial enhan cer of effects in expos ure 
therapy. It has also been used as a control for non- specifi c cognit ive rehearsal 
factors in compar at ive treat ment outcome studies. 

 Systematic desens it isa tion (Wolpe, 1958) has tradi tion ally been employed by 
beha viour ther ap ists as an expos ure treat ment for phobias. The proced ure is 
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derived from the prin ciple that fear is a condi tioned response which can be 
inhib ited or “coun ter con di tioned” by pairing the feared stim u lus with a response 
incom pat ible with fear. Typically, relax a tion has been used to inhibit the fear 
response in conjunc tion with gradu ated expos ure to the feared stim u lus in 
imagin a tion or in real life. Desensitisation has been shown to be effect ive without 
the relax a tion compon ent (Kazdin & Wilcoxon, 1976), which calls into ques tion 
the coun ter con di tion ing account of treat ment effects. 

 Aside from the view that relax a tion serves as a coun ter con di tion ing infl u ence 
in desens it isa tion, it has been sugges ted that relax a tion func tions as a distractor 
from fear cues. Nawas, Fishman and Pucel (1970) suggest that the atten tion 
required to focus on relax a tion prevents the devel op ment of fear by redu cing 
atten tion to fear- evoking aspects of the stim u lus situ ation. Wilkins (1971) claims 
that during desens it isa tion, subjects switch their atten tion back and forth from 
feel ings of relax a tion to the feared stim u lus. If the subject becomes highly anxious, 
then atten tion is switched to relax a tion. Weir and Marshall (1980) tested the 
predic tion that the provi sion of a distractor in place of relax a tion reduces fear in 
snake phobics under go ing desens it isa tion. The subjects who received imaginal 
desens it isa tion plus relax a tion showed signi fi c antly greater improve ments on self- 
report anxiety than subjects who received desens it isa tion plus distrac tion or 
subjects receiv ing a combin a tion of relax a tion, distrac tion and desens it isa tion. 
However, the relax a tion and distrac tion groups did not differ signi fi c antly on a 
measure of increased phobic approach beha viour. An exam in a tion of the effect of 
distrac tion on the clarity of imagined scenes revealed that it reduced clarity, 
whereas relax a tion increased scene clarity. Following from this, Weir and 
Marshall propose that relax a tion does not func tion as a distractor in desens it isa-
tion therapy but it enhances scene clarity and thereby maxim ises expos ure. 
Distracting stimuli in contrast appear to reduce expos ure in imaginal desens it isa-
tion. The effect of relax a tion can still be inter preted in atten tional terms 
relat ing to the concept of distrac tion. Rather than relax a tion provid ing a means 
of distrac tion from fear cues, it appears to reduce distrac tion, and it may thus 
facil it ate intens ive focused atten tion on anxio genic images and thereby increase 
expos ure. 

 Although the evid ence on the effi c acy of added distrac tion compon ents in 
treat ment is mixed, there is some evid ence to suggest that the use of distrac tion 
in specifi c treat ment proto cols can be disad vant age ous. In partic u lar, distrac tion 
used in conjunc tion with expos ure has been asso ci ated with increased return of 
fear follow ing treat ment. Sartory, Rachman and Grey (1982) showed that return 
of fear, which occurs in some phobics who have under gone fl ood ing type treat-
ments, is increased when distrac tion is used follow ing expos ure compared with 
when subjects are instruc ted to think about the phobic object follow ing expos ure. 
Thinking about the phobic object follow ing expos ure is likely to extend expos ure 
and there fore improve outcome. Grayson, Foa and Steketee (1982; 1986) 
conduc ted two studies explor ing the effect of atten tional manip u la tions, includ ing 
distrac tion on return of fear and habitu ation in obsess ive- compuls ives. In the fi rst 
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study, the impact of distrac tion or atten tional focus ing during expos ure of 
indi vidu als with washing rituals was compared. In a cros sover design, the subjects 
received either expos ure with distrac tion on the fi rst day followed by expos ure 
with atten tional focus ing or vice versa. Both condi tions were asso ci ated with 
decreases in self- report within- session anxiety; however, fear only remained 
reduced on day 2 in subjects who had focused their atten tion on the stim u lus 
during expos ure on day 1. In order to determ ine whether this effect was the 
result of atten tion- focus ing facil it at ing habitu ation or whether distrac tion had 
impeded habitu ation, a second study was conduc ted (Grayson et al., 1986). This 
second between- group study compared atten tion- focus ing with distrac tion when 
both were used in conjunc tion with expos ure to a most feared contam in ant in 
obsess ive- compuls ives with washing rituals. In the atten tion- focus ing condi tion, 
the ther ap ist engaged the subject in conver sa tion about the contam in ant that the 
subject was holding and the discom fort it aroused. The most feared contam in ant 
was used; for example, a subject fearful of contam in a tion by urine held a paper 
towel dampened with urine. In the distrac tion condi tion, the subject held the 
contam in ant in one hand while playing a video game with the other. Dependent 
meas ures were heart rate during expos ure and subject ive anxiety ratings. 
Distraction was asso ci ated with a greater (but non- signi fi c ant) reduc tion in self- 
report anxiety on the fi rst day of expos ure than atten tional- focus ing. In contrast, 
the atten tion- focus ing group showed signi fi c antly greater decreases in heart rate 
during the middle and later stages of expos ure compared with the distrac tion 
group. That heart rate remains elev ated through out expos ure under distrac tion 
suggests that distrac tion inhib its heart- rate habitu ation, but may facil it ate 
habitu ation of subject ive anxiety. In this partic u lar study, the atten tion- focus ing 
condi tion incor por ated instruc tions to focus on both the external features of 
the stim u lus and intern ally on discom fort. It is not known whether external 
or internal atten tion- focus ing or a combin a tion of both is asso ci ated with 
habitu ation. 

 In summary, the studies reviewed in this section suggest that distrac tion 
during expos ure to feared stimuli can affect the degree of phobic avoid ance, 
subject ive anxiety and return of fear follow ing expos ure. In general, atten tional 
strategies which divert atten tion away from external feared stimuli seem to be 
asso ci ated with a reduc tion in subject ive anxiety during expos ure. However, 
distrac tion follow ing or during expos ure appears to be asso ci ated with a greater 
return of fear compared with focus ing on the feared stim u lus. The causal mech-
an isms under ly ing such effects are currently unknown, and the compar at ive 
impact of within- modal distrac tion (e.g. external feared stim u lus plus external 
distrac tion) and cross- modal distrac tion (e.g. internal feared stim u lus plus external 
distrac tion) has not been invest ig ated. A problem connec ted with this is the 
poten tial ambi gu ity of the nature of the feared stim u lus. For example, a claus tro-
phobic who fears elev at ors, may not actu ally be afraid of the external stim u lus, 
but of internal bodily consequences of expos ure to elev at ors. That is, he or she 
may fear suffoc at ing or losing mental control when in the situ ation. Distraction 



206 Attention manipulations

may there fore be most effect ive when it is used to reduce atten tion to bodily 
sensa tions during expos ure, rather than used to reduce atten tion to features of the 
elev ator. In the next section, we examine evid ence of the effects of internal versus 
external distrac tions.  

  Internal and external atten tion manip u la tions in anxiety 

 There is evid ence from another source that external and internal atten tion have a 
differ en tial effect on physiolo gical responses to noxious stimuli (Epstein, 
Rosenthal, & Szpiler, 1978). In this study, subjects were exposed to a noxious 
stim u lus consist ing of six trials of 0.5 sec bursts of white noise presen ted on the 
count of 8 in a 12-point count up. The responses of four groups of subjects were 
compared: a control group, a distrac tion group, an external atten tion group and 
an internal atten tion group. The subjects in the distrac tion group were required 
to ignore the noise by carry ing out a letter cancel la tion task, whereas the subjects 
in the external atten tion condi tion were asked to concen trate on external features 
of the exper i ment. The internal- atten tion subjects were asked to concen trate on 
their feel ings and inner reac tions to the noise. The results revealed that increased 
atten tion, espe cially inward atten tion, increased arousal (meas ured by intens ity of 
galvanic skin response: GSR), whereas distrac tion reduced arousal during the 
anti cip at ory count- up to noise present a tion. All the subjects showed habitu ation 
of GSR across trials with no signi fi c ant differ ences between groups. External 
atten tion was asso ci ated with heart- rate decel er a tion, while internal atten tion 
was asso ci ated with increased GSRs during anti cip a tion of the noxious 
stim u lus. Non- specifi c GSRs have been viewed as a measure of anxiety (Szpiler 
& Epstein, 1976), and if this is correct, it suggests that internal atten tion intens i-
fi es anti cip at ory anxiety. 

 The anxiety- intensi fy ing effect of self- focus, which has been demon strated in 
other studies using phobic and analogue- stress stimuli (Carver et al., 1979; Wells, 
1991), could be bene fi  cially employed to maxim ise expos ure effects in some 
subjects. More specifi c ally, anxiety disorders which consist of a central “fear of 
fear” (Goldstein & Chambless, 1978) element—such as panic and agora pho bia, in 
which the fear is of bodily sensa tions, typic ally those accom pa ny ing anxiety—
might respond favour ably to self- atten tion plus expos ure to situ ations invok ing 
feared sensa tions. Distraction from internal cues in such subjects could feas ibly 
reduce the intens ity and dura tion of expos ure, and thus comprom ise expos ure 
effect ive ness. Craske et al. (1989b) studied the effect of focus ing on feared somatic 
sensa tions or the prac tising of a distrac tion task during  in vivo  expos ure of patients 
with panic disorder and moder ate to severe agora pho bia. The results did not 
confi rm an advant age for atten tional focus ing over distrac tion. In fact, the 
distrac ted subjects tended to show super ior outcome post- treat ment, but at 
6 month follow- up the atten tion subjects showed a tend ency to improve over 
the follow- up period. None of these differ ences were, however, stat ist ic ally 
signi fi c ant.   
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  Emotional processing and atten tion 

 Information- processing accounts of anxiety and fear reduc tion have been based 
on models of memory networks (Bower, 1981; Lang, 1977; 1979). These models 
hold that anxiety results from the activ a tion of partic u lar emotional memory 
struc tures, which contain propos i tional inform a tion about feared stimuli inter-
con nec ted with inform a tion about psycho- physiolo gical and beha vi oural 
responses. Activation of part of these networks is thought to spread to connec ted 
meaning, affect ive and response “nodes” (Bower, 1981). Lang (1977) suggests 
that images accom pa ny ing fear reac tions are construc ted from this propos i tional 
inform a tion stored in memory. Lang’s (1977) analysis of fear struc tures as 
networks in memory suggests that they consist of inform a tion about (1) the feared 
stim u lus situ ation, (2) verbal, physiolo gical and beha vi oural responses, and 
(3) inform a tion about the meaning of the stim u lus and response elements of 
the struc ture. The struc ture is considered to be a programme for escape and 
beha vi oural avoid ance. 

 The fear network model has been elab or ated by Foa and Kozak (1986) in an 
attempt to explain the process of fear reduc tion in anxiety disorders. In order for 
effect ive treat ment to occur, fear struc tures have to be accessed and incon gru ent 
inform a tion incor por ated in them. This “emotional processing” (cf. Rachman, 
1980) is indic ated by within- session and between- session reduc tions in anxiety, 
and more object ively by eval u at ing changes in psycho physiolo gical respons iv ity 
to feared stimuli. Foa and Kozak (1986) suggest a number of factors which may 
inter fere with emotional processing, such as high arousal and cognit ive and beha-
vi oural avoid ance. These may result in a failure to incor por ate fear- incon gru ent 
inform a tion in the fear struc ture. Rachman (1980) suggests that neur otic symp-
toms like inap pro pri ate fears, intrus ive thoughts and sleep disturb ances are 
examples of the failure to process emotion ally, that is, a failure to incor por ate 
fear- incon gru ent inform a tion in fear networks. He suggests other factors which 
may contrib ute to fail ures: repeated expos ure to disturb ing mater ial under 
uncon trolled condi tions, brief present a tions, present a tions that evoke no auto-
nomic reac tions, fatigue, irreg u lar stim u la tion, and absence of perceived control. 

 Foa and Kozak (1986) hypo thes ise that waning of physiolo gical responses 
during confront a tion with feared situ ations gener ates intero cept ive inform a tion 
about the absence of physiolo gical arousal. This new inform a tion is thus avail able 
for encod ing as response propos i tions that are incon sist ent with those of the pre- 
exist ing fear struc ture and thus fear responses decline. 

 The fear network model predicts that atten tional strategies during expos ure 
could have either posit ive or dele ter i ous effects on emotional processing. 
Directing atten tion away from the stim u lus situ ation reduces the oppor tun ity to 
incor por ate safety inform a tion in the fear network, while divert ing atten tion 
from the physiolo gical self (i.e. response inform a tion) in fear situ ations reduces 
the subject ive intens ity of arousal and reduces the prob ab il ity of apprais ing 
the arousal as harmful. In general, then, atten tion to external threat stimuli will 
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have posit ive effects, whereas atten tion to internal response factors could be 
detri mental. This appears to be a simple external versus internal atten tion 
dicho tomy. The picture is complic ated, however, when we consider fear stimuli 
which are internal, such as bodily sensa tions which are the focus of cata strophic 
misin ter pret a tion in panic disorder and health anxiety. In such cases, atten tion to 
sensa tions during prolonged expos ure may be bene fi  cial for emotional processing 
only if discon fi rm at ory inform a tion is impli cit in the atten tional proced ure or is 
made avail able. This clearly happens in cognit ive therapy, which employs intero-
cept ive expos ure exer cises to modify misin ter pret a tions in panic. We are left with 
the ques tion of why correct ive inform a tion is not in the normal course of panic 
encoded in the fear struc ture, even though these patients spend a great deal of 
time focus ing atten tion on their sensa tions and feared cata strophes do not result. 
There are several possib il it ies. First, these patients attempt to avoid feared cata-
strophes by using covert safety beha viours and overt avoid ance and so they reduce 
their expos ure to discon fi rm at ory exper i ence. Second, panic patients report 
using distrac tion from sensa tions as a means of main tain ing self- control. And, 
third, discon fi rm at ory inform a tion is not present in bodily sensa tions in the same 
way that it can be in external situ ations. A poten tial problem with focus ing on 
sensa tions in panic is that it could strengthen the rela tion ship between trigger 
sensa tions and somatic anxiety responses in a way that the link was no longer 
moder ated by propos i tions. That is, stim u lus and response inform a tion could be 
stored in closely asso ci ated repres ent a tions, since they are highly similar. Under 
these circum stances, the percep tion of sensa tions could auto mat ic ally elicit 
anxiety responses through spread ing activ a tion. 

 Ideally, PDP models of network func tion might be used to explain the role of 
atten tion in the learn ing of fear- incon gru ent inform a tion. However, the PDP 
approach is insuf fi  ciently developed for this purpose; the PDP models of atten tion 
discussed in Chapter 2 are concerned with stable perform ance rather than with 
learn ing. The role of atten tion in skill theory does provide some point ers to how 
theory might inform use of distrac tion as a therapy. Ackerman (1987; 1988) 
proposes that atten tion facil it ates learn ing mainly in the early stages of skill 
acquis i tion, when the person is repla cing expli cit declar at ive know ledge of how 
to perform the task with a set of lower- level proced ures, or, in other words, repla-
cing controlled with auto matic processing. In support of this hypo thesis, Woltz 
(1988) showed that a working- memory-based measure of controlled atten tion 
predicted the early but not the late stages of proced ural learn ing. Attention 
appears to assist the initial formu la tion of a strategy for perform ance of an 
unfa mil iar task, and in select ing and running the initial selec tion of proced ures 
made (Matthews et al., 1992). However, subsequent strength en ing and tuning 
proced ures are not assisted by volun tary atten tion: Schneider (1985) suggests that 
atten tion may actu ally inter fere with auto mat isa tion at this stage. 

 In the distrac tion- based ther apies discussed previ ously, the patient has to learn 
a “task” which is novel in two respects. First, diver sion of atten tion to the 
distract ing stimuli in the thera peutic setting may be unfa mil iar. Second, it is 
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unlikely that patients are able to attend to the distract ors so intens ively that threat 
stimuli are completely excluded from aware ness. In most cases, it is likely that the 
patient learns some time- sharing strategy for attend ing to both sources of stimuli. 
This process might altern at ively be concep tu al ised as integ rat ing fear and distrac-
tion stimuli within the same network. Hence, the patient is in effect learn ing a 
new skill for atten tional control, which will require atten tional resources (see 
Hirst, 1987, for a detailed analysis of divided atten tion as a skill). Learning will 
be disrup ted by addi tional demands for resources, such as the strong intrud ing 
thoughts to which severely disturbed patients may be prone. Several predic tions 
may be derived from this hypo thesis. First, we may assume that relax a tion tends 
to reduce calls for atten tion gener ated by intrud ing events such as arousal. 
Relaxation should then be more effect ive when combined with a therapy such as 
distrac tion, which restruc tures the patient’s atten tional strategy, and less effect ive 
on its own. Second, distrac tion will only be effect ive to the extent it promotes 
atten tional restruc tur ing. If, as in studies of return of fear (Sartory et al., 1982), it 
distracts from the restruc tur ing process, it will have detri mental effects. Third, 
the effects of distrac tion will be modi fi ed by arousal. Because high arousal tends 
to reduce atten tional selectiv ity (Eysenck, 1982), it will impair the distri bu tion of 
atten tion across the two “task compon ents” of atten tion to the distractor and 
atten tion to internal cogni tions. If internal processing is prior it ised, as is likely in 
more severely disordered patients, atten tion to the distractor will be reduced. 
Possibly, high arousal asso ci ated with panic impairs spon tan eous processing of 
safety inform a tion in these patients. Fourth, atten tional resource avail ab il ity will 
be more import ant in the early stages of therapy. Once the patient has learnt how 
to control the focus of atten tion, the process is only weakly resource- limited, at 
most. The implic a tion is that the distrac tion should perhaps be combined with 
relax a tion early on, but combined with other cognit ive- beha vi oural tech niques 
inten ded to activ ate and modify malad apt ive cogni tions later in therapy.  

  Attentional train ing 

 Reports of heightened self- focused atten tion in a wide range of emotional 
disorders, espe cially anxiety states such as panic, gener al ised anxiety, health 
anxiety and social phobia, have led to theor ising about the possible role of self- 
focus in these disorders. Rather than viewing self- focus as a consequence of 
anxiety, Wells (1991) has sugges ted that it can be an import ant factor in the aeti-
ology and main ten ance of anxiety disorders. This hypo thesis was derived from 
data showing that indi vidu als high in dispos i tional self- focus report greater 
anxiety in threat en ing situ ations (Wells, 1985; 1991), and appear to use fewer 
coping strategies when exposed to life stresses (Wells & Matthews, 1994), as 
discussed in more detail in Chapter 9. Similarly, Ingram (1990) suggests that 
self- focus may be involved in the intens i fi c a tion as well as the initi ation of 
negat ive affect. In view of the poten tial role of self- focus in main tain ing negat ive 
emotional states, Wells (1990) devised an atten tional train ing proced ure designed 
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to reduce high degrees of self- focused atten tion. The strategy evolved in the form 
of treat ment devel op ment work with panic and gener al ised anxiety disorder 
patients. Preliminary attempts to modify habitual self- focus ing in patients using 
visual- based exer cises proved to be disap point ing. However, audit ory- based 
external atten tion tasks seemed to produce better results. This latter task was 
designed to modify multiple dimen sions of self- atten tion and involved three 
phases: a select ive atten tion phase, atten tional switch ing, and a divided atten tion 
phase. Within each phase, the task diffi  culty was incre mental, so that the 
proced ure was inten ded to require progress ively greater atten tion. The rationale 
behind the differ ent phases was that atten tion is multi di men sional and any one or 
combin a tion of dimen sions could be involved in anxiety main ten ance. More 
specifi c ally, self- focus in anxiety could be excess ive in terms of the degree of 
atten tion focused on the self as opposed to extern ally. In this case, a proced ure 
requir ing progress ively higher degrees of external focus could be bene fi  cial. 
Self- focus could be infl ex ible—that is, the indi vidual lacks atten tional control 
skills (perhaps because self- focus becomes auto matic)—so that prac tice in atten-
tional switch ing/control has an ameli or at ive effect. Finally, the indi vidual may 
display very narrow, overly select ive atten tional focus, in which case prac tice in 
divid ing atten tion could be helpful in modi fy ing high self- focus. Moreover, 
divided atten tion would require the highest amount of atten tional resources, and 
thereby distract most from self- focus. The impact of this proced ure was eval u ated 
in a single case study of a patient with panic disorder and relax a tion- induced 
anxiety (Wells, 1990). The study showed that atten tional train ing reduced self- 
report anxiety and elim in ated panic attacks. Conversely, relax a tion train ing 
(abbre vi ated auto genic train ing) which required bodily self- focus was asso ci ated 
with a return of panic and escal a tion of self- report anxiety. After a fi nal phase of 
atten tional train ing, the patient was followed up over a 12 month period, during 
which time she remained panic- free. Wells, White and Carter (in prep.) have 
obtained similar anxiety- redu cing effects of atten tional train ing in two patients 
with panic disorder and one social phobic in a single case series. Although it is 
prema ture to gener al ise from these studies, the results suggest that atten tional 
train ing can produce decre ments in anxiety that are stable over time. 

 Several mech an isms could under lie the ameli or at ive impact of atten tional 
train ing on anxiety. A shift away from self- focus is likely to reduce the perceived 
intens ity of affect ive and somatic responses. The use of distrac tion could also 
imply that such responses are harm less and to be ignored. While the proced ure 
draws atten tion away from the physiolo gical state, it will also reduce atten tion to 
negat ive thoughts in emotional states. A shift away from self- focus could have an 
effect on both the form and the content of cogni tion. In terms of processes, 
external- focus may free- up atten tional capa city so that belief- incon gru ent 
inform a tion can be processed. It could also facil it ate the patient’s spon tan eous 
devel op ment of self- regu lat ory or meta- cognit ive processes capable of facil it at ing 
emotional and cognit ive change. Such processes may be normally disrup ted by an 
input of self- focused atten tion. Considering content para met ers, the reduc tion in 
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emotional intens ity accom pa ny ing external focus is likely to increase coping 
apprais als and decrease the belief in negat ive thoughts. In a single case replic a tion 
series, Wells et al. (in prep.) invest ig ated the effect of atten tional train ing on 
anxiety and belief levels in three patients with anxiety attacks who misin ter-
preted bodily sensa tions in a cata strophic way. All the patients showed clin ic ally 
signi fi c ant reduc tions in both anxiety and belief in misin ter pret a tions follow ing 
brief atten tional train ing (up to four sessions plus daily home work prac tice). 
These results are consist ent with the view that atten tional modi fi c a tion can lead 
to change in dysfunc tional beliefs, although there is insuf fi  cient evid ence at 
present to determ ine whether this is the primary mech an ism of change.  

  Eye- move ment desens it isa tion 

 Eye- move ment desens it isa tion (EMD) employs saccadic eye move ments in the 
treat ment of post- trau matic stress disorder, although the tech nique has also been 
used with other anxiety syndromes. The tech nique was developed by Francine 
Shapiro (1989a; 1989b) and involves elicit ing from a patient periods of saccadic eye 
move ments (track ing of rapid back- and-forth move ments of the ther ap ist’s fi nger) 
while the patient main tains in aware ness one or more of the follow ing: an image 
from the trau matic memory; a negat ive self- state ment or assess ment of the trauma; 
and the phys ical anxiety response. The best response is reputed to occur when all 
three repres ent a tions are held in conscious ness (Shapiro, 1989a). Typically, at 
various stages during the proced ure, patients are required to rate their anxiety 
level and valid ity of their negat ive cogni tions. The EMD proced ure has been 
shown to be more effect ive in treat ing trau mat ised subjects than a placebo condi-
tion used to control for length of expos ure to the trau matic memory, and repeated 
admin is tra tions of anxiety and belief ratings (Shapiro, 1989b). While the tech-
nique appears prom ising in the desens it isa tion of trau matic memor ies, the mech-
an ism under ly ing treat ment effects is not under stood. The proced ure clearly 
involves the divi sion of controlled processing resources. Subjects are required to 
simul tan eously focus intern ally on images, verbal propos i tions and phys ical 
responses, and extern ally on fi nger move ments. Attention to internal repres ent a-
tions of both the stim u lus and response features of the trau matic memory is likely 
to facil it ate more complete activ a tion of fear networks. However, external track ing 
could reduce the intens ity of self- focused atten tion, by focus ing on negat ive self- 
eval u at ive cogni tion and phys ical state. According to Duval and Wicklund (1972), 
motor activ ity (which could be eye move ments in the EMD case) distracts atten-
tion away from the self by direct ing it outward. Thus under divided atten tion and 
saccadic eye- move ment condi tions, one would expect that self- eval u ation would 
be more diffi  cult and aware ness of emotional arousal would be reduced. Activation 
of the trauma memory may thus become asso ci ated with gradual decre ments in 
subject ive stress, and this new inform a tion will be incor por ated in the network. 

 Attentional train ing and EMD are partic u larly intriguing. They appear to 
cause long- term improve ment simply by peri od ic ally chan ging the focus of 
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atten tion, rather than by expli citly modi fy ing the patient’s self- beliefs. This fi nding 
is chal len ging to cognit ive theory, which attrib utes psycho path o logy to the 
content of the perman ent store of self- know ledge, which might be modelled by 
schema theory (Beck, 1967) or fear networks (e.g. Foa & Kozak, 1986). There are 
two broad ways in which exter n al ising the focus of atten tion maybe bene fi  cial. 
First, it may allow patients to learn strategies for atten tion control. When a negat ive 
thought intrudes into aware ness, such as a panic patient’s initial percep tion of a 
somatic symptom, the patient may be able to prevent full self- focus ing and activ-
a tion of patho lo gical know ledge struc tures. In other words, the patient learns to 
decouple or disen gage atten tion from negat ive beliefs and apprais als even though 
they remain latent in long- term memory. These approaches are likely to promote 
learn ing of atten tional skills because their induc tion of external atten tional focus 
prevents the drain of atten tional resources asso ci ated with a self- focused worry ing 
style of atten tion. Second, exter n al isa tion of atten tion may, some what para dox ic-
ally, facil it ate patients’ own spon tan eous efforts to modify self- beliefs. External 
focus may allow patients to reason about their condi tion in a detached, problem- 
focused manner without being over whelmed by their personal engage ment with 
their diffi  culties. Moreover, the distress- redu cing effect of atten tional manip u la-
tion may lead patients to spon tan eously revise their negat ive inter pret a tions of the 
meaning of their problem. In view of the fore go ing discus sion, we might predict 
that cognit ive ther apies targeted at modi fy ing dysfunc tional beliefs and apprais als 
would be more effect ive if combined with an atten tional manip u la tion. It should 
be emphas ised, however, that more work is required on the ther apies concerned 
before more than tent at ive hypo theses can be advanced.  

  Conclusions 

 In this chapter, we have examined the effects of atten tional manip u la tions as 
moder at ors of treat ment effect ive ness, and atten tional explan a tions of exist ing 
thera peutic effects such as those ascribed to desens it isa tion. We have discussed 
theor et ical issues surround ing the use of atten tional manip u la tion strategies in the 
treat ment of anxiety. The studies reviewed provide a mixed picture of the effects 
of distrac tion- based manip u la tions in the treat ment of anxiety and depres sion. In 
general, and in contrast with the view that distrac tion may comprom ise treat-
ment effect ive ness, distrac tion appears to have at least short- term bene fi  cial 
effects on anxiety meas ures and on negat ive think ing and mood in depres sion. 
Task- focus ing atten tional instruc tions simil arly produce posit ive results on 
perform ance and anxiety meas ures in test anxiety. There is some evid ence, 
however, that distrac tion used  follow ing  expos ure may inter fere with the effect ive-
ness of expos ure treat ment and increase the like li hood of return of fear (Sartory 
et al., 1982). In contrast, other evid ence suggests that distrac tion  during  expos ure 
or atten tion to sensa tions during expos ure do not produce signi fi c antly differ ent 
outcomes in the imme di ate or longer term in panick ers with agora pho bia (Craske 
et al., 1989). 
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 There are a number of issues which compound the inter pret a tion of the data 
reviewed in this chapter. First, it is diffi  cult to disen tangle the effects of atten tion 
manip u la tions from the broader treat ment tech niques which have been used in 
concert with atten tional strategies in some studies. Second, atten tion has been 
treated as a relat ively uncom plic ated vari able in most studies. For example, many 
of the studies reviewed use basic distrac tion from self- relev ant inform a tion such 
as negat ive thoughts or emotional state, and fail to consider whether it is this shift 
from self to non- self processing or some other dimen sion of atten tion which 
under lies the effect observed. More specifi c ally, the prac tice of distrac tion tech-
niques may not only reduce aware ness of internal events, but may also increase 
percep tions of the subject ive control of atten tion, and coun ter act any “adhes ive-
ness” of atten tion to partic u lar stimuli. The third issue concerns the context in 
which distrac tion is embed ded as a strategy. The context may determ ine whether 
distrac tion facil it ates or impairs anxiety change. If distrac tion is used in a manner 
which enhances beliefs about coping and/or de- cata stroph ises the exper i ence of 
internal events, then the outcome is likely to be posit ive. However, if distrac tion 
is used as avoid ance, there may be reduced oppor tun ity for belief change and 
asso ci ated changes in anxiety. Studies of the effect of distrac tion should attempt 
to explore its inter ac tion with contexts so that the relat ive contri bu tions of these 
dimen sions can be assessed. 

 Attention modi fi c a tion tech niques such as atten tion train ing (Wells, 1990) 
initially show promise as powerul and econom ical strategies for treat ing some 
anxiety prob lems. Interventions of this type could be employed both to enhance 
belief change and to modify atten tional strategies of the indi vidual which 
contrib ute to stress vulner ab il ity.     



                 11 
 ATTENTIONAL DISORDER 

 Cause or consequence of emotional prob lems?   

     An essen tial ques tion in concep tu al ising atten tional processes in emotional 
dysfunc tion concerns whether or not these processes have a direct causal or a 
contrib ut ory role in dysfunc tion, or are merely a consequence or epiphen omenon 
of such dysfunc tion. The caus al ity issue can be approached from a longit ud inal 
perspect ive by consid er ing the devel op ment of emotional prob lems over a time- 
course. In this frame work, relat ively stable atten tional factors could increase indi-
vidual vulner ab il ity to emotional disorders by their inter ac tion with other person 
and envir on mental vari ables. In this scen ario, atten tional “disorder” may predate 
emotional prob lems. In contrast, atten tional disorder may result from emotional 
disturb ance. Nevertheless, even if emotional prob lems cause partic u lar atten-
tional phenom ena, these phenom ena could still play a role in trans form ing normal 
emotional reac tions into patho lo gical ones. More specifi c ally, there could be 
indi vidual differ ences in the type and intens ity of certain atten tional responses 
under states of stress, some vari et ies of which could contrib ute to the devel op-
ment of emotional disorders. 

 Several tech niques, of varying direct ness, have been used to invest ig ate ques-
tions of caus al ity. The most satis fact ory are the direct exper i mental manip u la tion 
of atten tion or emotion, and longit ud inal obser va tional studies of their rela tion-
ship. Inference of causal rela tion ships from regres sion or path analysis of cross- 
sectional data is possible but of reduced valid ity. An even less direct method is to 
compare trait and state effects. Usually, emotion is seen as a prop erty of tran si ent 
states, whereas personal char ac ter ist ics of greater temporal stabil ity are usually 
considered to be cognit ive in nature (schemas, for instance). Thus, if trait 
“emotion” effects on atten tion are stronger than state effects, the data suggest that 
stable cognit ive struc tures asso ci ated with the trait are the causal agents. (We 
must assume here that emotions are cognit ively gener ated, which some theor ists, 
such as Zajonc, 1984, would not accept.) If state effects are stronger, we must look 
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at the exact nature of the state. For example, correl a tions between state anxiety 
and atten tion are unin form at ive about the caus al ity ques tion because state anxiety 
has both cognit ive and emotional elements. In this context, we see both clin ical 
disorders and trait ques tion naire meas ures as index ing “traits”, in the sense of 
char ac ter ist ics endur ing over several months or more. Finally, another tech nique 
is to compare current and recovered patients. If we fi nd that recovered patients 
show normal emotional func tion ing but abnor mal cognit ive func tion ing, we can 
infer that cognit ive impair ment may be a stable “vulner ab il ity” char ac ter istic of 
the person which predis poses the indi vidual to clin ical disorder, but is not the sole 
cause. Eysenck (1992) distin guishes between a mani fest vulner ab il ity which is a 
persist ent abnor mal ity inde pend ent of mood state, and a latent vulner ab il ity 
which is only appar ent under stress or anxious mood.  

  Experimental studies 

 The studies which we have reviewed previ ously in this book reli ably show that 
states of emotional arousal have an effect on several dimen sions of atten tional 
func tion ing. For example, sad mood increases the intens ity of self- focused atten-
tion (Carr, Teasdale, & Broadbent, 1991; Sedikides, 1992; Wood et al., 1990). 
We have shown in Chapter 6 that anxiety states and depres sion are correl ated 
with perform ance decre ments and increased distract ib il ity in certain types of 
task. Manipulations of depressed emotion also appear to impair perform ance of 
effort- demand ing memory tasks (Ellis & Ashbrook, 1987). It is diffi  cult to draw 
any conclu sions concern ing anxiety from manip u la tion studies, because the 
manip u la tions gener ally work by chan ging the person’s cogni tions. For example, 
eval u ation manip u la tions used in test- anxiety research presum ably affect the 
perceived import ance of success ful perform ance. Surprisingly, direct phys ical 
threats to the person, invest ig ated primar ily in fi eld- based studies of fear and 
danger, have relat ively minor effects on perform ance, perhaps because the person 
is strongly motiv ated to compensate for any loss in perform ance effi  ciency 
(Idzikowski & Baddeley, 1983). 

 While these fi nd ings are consist ent with the hypo thesis that emotion causes 
atten tional disorder, there is also evid ence to suggest that atten tional factors could 
have a causal role in emotional disorder. Two sources of evid ence support the 
causal hypo thesis. First, there is evid ence which shows that situ ation ally intens i-
fi ed self- focus exacer bates exist ing emotional responses (Carver et al., 1979; 
Scheier & Carver, 1977; Scheier et al., 1981), and chronic self- atten tion tend en-
cies inter act with other situ ation and person vari ables in produ cing anxiety 
(Wells, 1985; 1991). This pattern of results is consist ent with the view that self- 
focus: (1) predis poses to emotional stress; (2) is a response to certain negat ive 
emotions; and (3) may main tain negat ive emotional responses in a posit ive recip-
rocal rela tion ship. 

 One limit a tion of many of the studies of self- focus and emotional reac tions, 
however, is that they confound self- focus and emotion al ity effects. More specifi c ally, 
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as self- focus and negat ive affect meas ures are posit ively correl ated, it is unclear 
whether the types of effects observed for high self- focus subjects are due to 
differ ences in level of self- atten tion or general negat ive affectiv ity. By controlling 
for the rela tion ship between self- focus and depres sion/anxiety, Ingram, Johnson, 
Bernet and Rowe (1992) have provided partic u larly convin cing empir ical support 
for the view that the dispos i tional equi val ent of self- focused atten tion, private 
self- conscious ness, serves as a vulner ab il ity factor for emotional distress. In the fi rst 
of two studies, subjects were given a bogus intel li gence test followed by success or 
failure feed back about their perform ance on the test. Only those subjects falling at 
or below the normal level of depres sion on the D30 depres sion scale (Dempsey, 
1964) were selec ted for the study. Of those subjects selec ted, half scored at least one 
stand ard devi ation above the mean for private self- conscious ness (chron ic ally self- 
focused group) and half scored at one stand ard devi ation below the mean (non- 
self- focused group) on this measure. Using Beck depres sion scores at the time of 
testing as a covari ate, the results showed that chron ic ally self- focused subjects in 
the failure condi tion repor ted signi fi c antly more negat ive affect than self- focused 
subjects in the success condi tion. The self- focused failure subjects also repor ted 
more negat ive auto matic thoughts than the self- focused success subjects. 
Interestingly, self- focused subjects in the success condi tion repor ted fewer negat ive 
auto matic thoughts than non- self- focused subjects in the same condi tion. These 
data demon strate that self- focused subjects show greater affect ive react iv ity than 
non- self- focused subjects. In a second exper i ment, which employed a longit ud inal 
and natur al istic design, subjects were monitored over a 10-week period to 
determ ine whether chron ic ally self- focused subjects were more vulner able to 
exper i en cing dysphoric affect than control subjects, while controlling for the 
number of life events and depres sion and anxiety levels. Although there were no 
differ ences in dysphoria—meas ured with the Beck Depression Inventory (Beck 
et al., 1961) and the “state” anxiety subscale of the STAI (Spielberger et al., 1970)—
in the initial phase of the study, vulner able subjects (non- dysphoric and high in 
private self- conscious ness) showed greater vari ab il ity and higher scores than non- 
vulner able subjects (non- dysphoric and low in private self- conscious ness) across 
the 10-week study period. In addi tion, at some point during this time period, 
nearly half of the vulner able subjects repor ted depres sion scores above the cut- off 
for mild depres sion. In summary, these results support the view that dispos i tional 
self- focus is a risk factor for the devel op ment of emotional distress, and are 
consist ent with the view that self- focus has a causal role in the aeti ology of 
emotional disorder. 

 A related line of research concerns the effects on mood of rumin a tion, think ing 
about one’s emotions and their personal consequences (Nolen-Hoeksma, 1991). 
Laboratory studies reviewed by Nolen-Hoeksma (1991) suggest that induced 
rumin a tion has little effect in non- depressed subjects, but serves to main tain 
induced or natur ally occur ring depressed moods. Diary and clin ical studies also 
show an asso ci ation between a rumin at ive response style and longer dura tion of 
depres sion. Rumination is said to activ ate negat ive cogni tions, main tain ing the 
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vicious circle connect ing depress ive affect to negat ive beliefs. Nolen-Hoeksma 
(1991) distin guishes the role of rumin a tion from that of self- focus of atten tion in 
depres sion. While self- aware ness theor ies suggest that self- focus is induced by 
negat ive events, she argues that rumin a tion should contrib ute to a prolong a tion 
of depressed mood even when there is no obvious cause for the mood. This is not 
strictly the case, however, since non- negat ive events can also induce self- focus 
(e.g. audi ence pres ence, increased physiolo gical arousal) under which circum-
stances self- discrep an cies may be activ ated. Nolen-Hoeksma (1991) further 
distin guishes her rumin a tion theory from self- aware ness theory of depres sion in 
suggest ing that focus ing on one’s emotional state (and the causes and consequences 
of it), even in the absence of a self- discrep ancy, is enough to main tain depres sion. 
This perspect ive is some what confus ing, however, since it still specifi es self- focus 
as an import ant vari able and, moreover, the affect ive state could be viewed as one 
type of real–ideal discrep ancy. Nolen-Hoeksma (1991) cites an unpub lished study 
by Morrow which partially discrim in ated effects of rumin a tion and self- focus. 
Rumination and focus on emotional state main tained an induced sad mood, but 
focus on non- emotional aspects of self did not. Although further work may be 
neces sary to determ ine the exact rela tion ship between rumin a tion and self- focus, 
Nolen-Hoeksma’s (1991) work demon strates how atten tion to emotional symp-
toms infl u ences the main ten ance of emotion.  

  Longitudinal studies of depres sion, anxiety and cogni tion 

  Attributional style 

 Longitudinal studies track ing the inter re la tion ships of patho logy and cogni tions 
over time are partic u larly apt for invest ig at ing caus al ity. The great major ity of 
these studies have invest ig ated depres sion, but not anxiety, so in this section we 
are mainly concerned with the former disorder. In clin ical contexts, there has 
been partic u lar interest in the hypo thesis that attri bu tional processes are among 
the causes of depres sion. Since people show a degree of temporal stabil ity in their 
attri bu tions of the causes of events, it may be attri bu tional style which is respons-
ible for both the emotional and the atten tional expres sions of depress ive psycho-
path o logy. The refor mu lated theory of learned help less ness and depres sion 
(Abramson et al., 1978; Peterson & Seligman, 1984) proposes a diathesis- stress 
model, which states that indi vidu als who make internal, stable and global attri bu-
tions for failure are partic u larly prone to develop depres sion follow ing uncon trol-
lable or negat ive life- events. Such indi vidu als might, for example, believe that 
they are irre deem ably worth less in every area of their lives. Cross- sectional studies 
do indeed show correl a tions between attri bu tions and depres sion (Peterson & 
Seligman, 1984). Sweeney, Anderson and Bailey (1986) report a meta- analysis of 
104 studies, which found that depres sion was more strongly related to attri bu tions 
for negat ive rather than for posit ive outcomes. The attri bu tional style of depress-
ives for negat ive events was exactly as predicted by the theory, but depress ives’ 
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attri bu tions for posit ive events showed the oppos ite pattern of tending to be 
external, unstable and specifi c. 

 Perhaps more import antly, reviews of longit ud inal studies run to test whether 
attri bu tional style has a causal effect on depres sion have gener ally arrived at pess-
im istic conclu sions. Barnett and Gotlib (1988) found that in studies controlling 
for depress ive symp toms at the fi rst occa sion of meas ure ment, attri bu tional style 
gener ally fails to predict subsequent depres sion. Two out of four studies of post- 
partum depress ive symp toms did provide support for the hypo thesis of attri bu-
tional caus al ity. Tiggeman, Winefi eld, Winefi eld and Goldney (1991) report a 
3-year longit ud inal study, which showed that depress ives’ attri bu tions were 
neither an ante cedent nor a consequence of depress ive affect. Parry and Brewin 
(1988) argue that the symptom model cannot fully account for the observed data. 
They suggest that both attri bu tional style and life events may act as inde pend ent 
risk factors for subsequent depres sion. There is better evid ence that attri bu tional 
style predicts recov ery from depres sion: Brewin (1985) cites three studies in 
which the attri bu tions of already depressed patients predicted subsequent changes 
in depres sion. Manipulation of attri bu tions in depressed patients also seems to 
affect mood appro pri ately (Miller & Norman, 1981).  

  Other cognit ive meas ures 

 Longitudinal studies of attri bu tional style may have been unsuc cess ful because 
they have failed to assess the cognit ive vari ables which are the true causal agents. 
A variety of other cognit ive meas ures have been used in studies of caus al ity. For 
example, Brown et al. (1986) found evid ence for a causal effect of negat ive self- 
eval u ation on depres sion follow ing a severe life event. Brewin and Furnham 
(1986) report a path analysis of a retro spect ive study which showed that negat ive 
beliefs predicted both attri bu tions and depres sion, but there was no direct link 
between attri bu tions and depres sion. The beliefs concerned were “consensus 
judge ments” of negat ive outcomes, such as beliefs that the outcome was more 
likely to happen to oneself than to others. In exper i mental research, Greenberg, 
Pyszczynski, Burling and Tibbs (1992) showed that induced self- focus after a 
failure exper i ence gener ated attri bu tions typical of depress ives in both mildly 
depressed and non- depressed subjects, imply ing that the rela tion ship between 
depres sion and attri bu tional style may be medi ated by self- focus. Mearns (1991) 
reports cross- sectional and longit ud inal data showing that beliefs in ability to 
regu late negat ive moods predict depres sion follow ing the end of a romantic rela-
tion ship. Positive beliefs are asso ci ated with active coping, but correl ate with 
reduced depres sion and somatic complaints even when use of coping strategies is 
stat ist ic ally controlled (Kirsch, Mearns, & Cantanzaro, 1990). Marshall and Lang 
(1990) used struc tural model ling of cross- sectional data to show that self- mastery 
or personal control seemed to affect symp toms of depres sion directly, but gener-
al ised optim istic beliefs did not. Ineffective coping has also been implic ated in the 
aeti ology of depres sion. Rohde, Lewinsohn, Tilson and Seely (1990) ran a 2-year 



Longitudinal studies of depres sion: Conclu sions 219

study of 742 older adults, which showed that coping through “inef fect ive 
escap ism” correl ated with both present depres sion and change in depres sion over 
time, partic u larly in indi vidu als subject to life stressors. They also found some 
indic a tions that active “self- control” predicted less future depres sion, regard less 
of life stress. These results are inter preted as being consist ent with a cycle in 
which malad apt ive coping gener ates depres sion, which in turn main tains malad-
apt ive coping. Nezu and D’Zurilla (1989) review several cross- sectional studies 
and one longit ud inal one which show that stress ful events are more strongly 
related to depress ive symp toms in people with poor inter per sonal problem- 
solving skills. They argue that compet ence in problem- focused coping buffers 
against stress. Unfortunately, there is gener ally too little research on the causal 
role of these non- attri bu tional cognit ive factors to assess the reli ab il ity of causal 
effects, though Barnett and Gotlib (1988) review several studies which provide 
only weak evid ence for a causal effect of Beck’s (1967) dysfunc tional atti tudes. 

 Alloy, Abramson, Metalsky and Hartlage (1988) have respon ded to some of 
the criti cisms of the attri bu tional style hypo thesis by claim ing that the studies 
conduc ted to test it (includ ing their own!) were inad equate for that purpose. 
They state that the hypo thesis is concerned with a specifi c type of depres sion, 
“hope less ness depres sion”, which must be distin guished from other vari ants of 
depres sion. Also, it is the “expect a tion of hope less ness” rather than attri bu tional 
style which is the primary cause of depres sion, so that under certain condi tions 
attri bu tions may not be predict ive of depres sion. Various meth od o lo gical diffi -
culties with exist ing research are also discussed, such as a failure to test adequately 
for an inter ac tion between attri bu tional style and life events. It may be that future 
research along the lines sugges ted by Alloy et al. (1988) will vindic ate the basic 
diathesis- stressor approach of Abramson et al. (1978). One recent study (Metalsky 
& Joiner, 1992) used a longit ud inal design to show that depres sion was predicted 
by the inter ac tion of life stress and three cognit ive diatheses: gener al ity of attri-
bu tions, perceived like li hood of negat ive events leading to negat ive consequences, 
and elicit a tion of negat ive infer ences about the self follow ing negat ive events. 
However, hope less ness did not seem to play the central role hypo thes ised by 
Alloy et al. (1988): it only partially medi ated two out of the three inter ac tion 
effects.   

  Longitudinal studies of depres sion: Conclu sions 

  Methodological issues 

 Alternative explan a tions for the weak ness of causal effects of attri bu tional style 
and other cognit ive vari ables in depres sion concern meth od o lo gical issues. 
Robins (1988) suggests that the stat ist ical power of designs used to test cognit ive 
theor ies is often inad equate. Costello (1992) iden ti fi es a number of general 
concep tual prob lems with cognit ive research, such as diffi  culties in defi n ing and 
distin guish ing concepts. There are also diffi  culties in meas ur ing the schemas or 
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other types of know ledge which may cause depres sion. Self- report meas ures may 
be invalid because thought content is affected by factors other than the schema, 
such as cues provided by the assess ment itself (Spielman & Bargh, 1990). 

 Kuiper, Olinger and Martin (1990) point out that longit ud inal studies of 
cognit ive theor ies often adopt rather simplistic hypo theses which do not 
adequately test the cognit ive model to be eval u ated. As an example, they take 
Beck and Epstein’s (1982) distinc tion between vulner ab il ity cogni tions related to 
thoughts of hope less ness, and state- depend ent cogni tions asso ci ated with auto-
matic negat ive thoughts. Rholes, Riskind and Neville (1985) found that, as the 
Beck and Epstein (1982) model predicts, hope less ness predicted future depres sion 
in a longit ud inal study but auto matic negat ive thoughts did not. Studies which 
fail to distin guish between differ ent kinds of negat ive belief are unlikely to 
identify causal agents. Kuiper et al. (1988) make further distinc tions between 
differ ent negat ive cogni tions in their own work. They suggest that vulner ab il ity 
to depres sion is asso ci ated with dysfunc tional self- worth contin gen cies, which 
are beliefs that unreal istic goals must be attained to main tain self- worth, such as 
being liked by every one. More general negat ive beliefs are asso ci ated with a 
negat ive self schema, which devel ops as a concom it ant of depres sion. These hypo-
theses do not seem to have been tested against longit ud inal data, however. 
Another reason for the incon sist ency of the data may be the role of negat ive 
mood. Individuals vulner able to depres sion show an increased incid ence of 
dysfunc tional beliefs only when in an induced or natur ally occur ring depressed 
mood (Miranda, Persons, & Byers, 1990). Miranda et al. (1990) suggest that this 
effect may explain the poor record of meas ures of dysfunc tional atti tudes as 
predict ors of future depres sion. More gener ally, malad apt ive cogni tions may be 
latent until activ ated by negat ive affect, so that meas ures of premor bid cogni tion 
may not index validly the person’s cognit ive response to unpleas ant events. It is 
also unfor tu nate that the studies reviewed have gener ally failed to measure 
person al ity dispos i tions such as neur oticism, which may affect both cogni tion 
and affect ive disorder. 

 The longit ud inal studies reviewed are gener ally suggest ive of a causal role for 
at least some types of cogni tion, but details of the picture are obscure. Studies of 
attri bu tional style provide a mixture of posit ive and negat ive results, so that it is 
uncer tain whether attri bu tional style is, at best, one of several factors predis-
pos ing to depres sion, or, at worst, either a mere symptom or correl ate of other 
cognit ive processes which are the true causal agents. There is evid ence to show 
that certain attri bu tions are asso ci ated with self- focused atten tion, and so it may 
be this process rather than attri bu tions which contrib ute to depres sion (see 
Chapter 9). For example, self-focus is asso ci ated with attri bu tions of greater 
personal respons ib il ity for events (Duval & Wicklund, 1973). The effect of self-
focus on attri bu tions has been explained in terms of the avail ab il ity of the self- 
schema in processing inform a tion. More specifi c ally, self-focus may increase this 
avail ab il ity (Carver & Scheier, 1981) and thus self- refer ent cogni tions may be 
more easily brought to mind. 
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 Studies of other aspects of cogni tion provide a number of fi nd ings of causal 
infl u ence, but the constructs invest ig ated are so hetero gen eous that it is impossible 
to pick out any partic u lar cognit ive abnor mal ity as being of primary import ance. 
It seems that it is not just general optim ism/pess im ism which is the causal agent 
(Marshall & Lang, 1990), or negat ive self- beliefs (Kuiper et al., 1988). It is imper-
at ive that future research tests the predict ive power of differ ent cognit ive meas-
ures against each other if the impasse is to be over come.   

  Longitudinal studies of anxiety 

 Given the central role assigned to cognit ive processes in the aeti ology of 
anxiety (e.g. Beck et al., 1985), there are surpris ingly few longit ud inal studies 
of cognit ive infl u ences on clin ical anxiety. The most thor ough studies are 
concerned with post- trau matic stress disorder (PTSD), though none meas ured 
func tion ing prior to the trau matic event, which limits the causal conclu sions 
which may be drawn. Creamer, Burgess and Pattison (1992) surveyed cogni tions 
and symptoms of PTSD on three occa sions over a 14-month period in a 
sample of 158 offi ce workers who were in an offi ce build ing at the time of a 
multiple shoot ing. Structural model ling of the data sugges ted that intrus ive 
cogni tions predicted future levels of symp toms. Creamer et al. suggest that 
intru sions are gener ated by the form a tion of a fear- related network at the time of 
the trauma. Their oper a tional measure of network form a tion, a single rating 
of fear at the time of the incid ent, seems very crude, though it did predict 
subsequent intru sions. A measure of avoid ance coping was posit ively related 
to symp toms at 4 months post- trauma, but not at 14 months, imply ing that 
this strategy may be inef fect ive in the short term, but not in the long term. 
Two studies of Israeli soldiers trau mat ised in the 1982 Lebanon confl ict 
(Mikulincer & Solomon, 1988; Solomon, Mikulincer, & Flum, 1988) indic ate a 
number of infl u ences on changes in post- trauma symp toms follow ing an 
initial diagnosis of combat stress reac tion or PTSD. Future patho logy was 
predicted by use of more emotion- focused and less problem- focused coping. 
Individuals exper i en cing negat ive life events were partic u larly adversely 
affected by the use of emotion- focused coping, and also by the use of distrac tion 
strategies (Solomon et al., 1988). Mikulincer and Solomon (1988) found that 
PTSD symp toms were intens i fi ed by attri bu tion of bad events to external, 
stable and uncon trol lable causes. This pattern of attri bu tion is differ ent from 
that asso ci ated with depres sion, in which patients tend to make internal 
attri bu tions for negat ive events. It seems that PTSD suffer ers may not 
blame them selves for misfor tunes as depress ives do. However, in some types 
of trauma such as sexual assault, clin ical exper i ence suggests that some victims 
do have self- blaming apprais als. Perhaps under such circum stances the indi vidual 
is more likely to develop depres sion as a compon ent of PTSD. The role of 
attri bu tions in other anxiety disorders may be differ ent: Ganellan (1988) 
found that the “depress ive” attri bu tional style was related as strongly to anxious 
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as to depress ive symp to mat o logy. However, Metalsky and Joiner (1992) found 
that inter ac tions between life stress and gener al ity of attri bu tion affected depres-
sion but not trait or state anxiety. 

 Ehlers (1993) provides a brief report on a study which showed that greater 
aware ness of heart rate in patients with a history of panic disorder (who had not 
exper i enced panic for at least 6 months) is posit ively related to the risk of 
subsequent panics over a 12-month period. On the other hand, Pauli et al. (1991) 
monitored ECGs, cardiac percep tions and anxiety over a 24-hour period, and 
found that panic attack patients were char ac ter ised by anxious reac tions to cardiac 
percep tions, rather than frequency of cardiac percep tions. However, as Ehlers 
(1933) argues, it may be diffi  cult to detect differ ences in heart- rate percep tion in 
some exper i mental paradigms due to the level of compet ing external stim u la tion, 
such as that involved with body posture or concur rent task demands (e.g. motor 
track ing of heart beat). Ehlers and Breuer (1992, study 2) used a mental track ing 
task to assess object ively the accur acy of cardiac percep tions in 65 patients with 
panic disorder (45 were currently panick ing and 20 were in remis sion), 
50 subjects with infre quent panics, 27 patients with simple phobias and 46 normal 
controls. The subjects were asked to count silently their heart beats during 
signalled inter vals of 25, 35 and 45 sec. The panic patients showed signi fi c antly 
better heart- rate percep tion than all other groups. Interestingly, the panic patients 
in remis sion did not differ from current panick ers in their percep tion. In a third 
study, Ehlers and Breuer (1992) found that patients with panic disorder and 
patients with gener al ised anxiety disorder had better heart- rate percep tion than 
depressed patients. These results imply that heightened cardiac aware ness is a 
feature of panic and gener al ised anxiety, which, at least in the case of panic, may 
repres ent a cognit ive vulner ab il ity factor.  

  Studies compar ing trait and state effects 

  Performance studies 

 Most of the studies expli citly compar ing state and trait effects have used anxiety 
meas ures. In Chapter 7, we saw that state anxiety was a stronger predictor of 
effi  ciency of memory and atten tion than trait anxiety, but detri mental effects 
of anxiety seem to be asso ci ated with worry rather than emotion al ity. 
Unfortunately, few studies have attemp ted to distin guish the effects of the four 
distinct vari ables poten tially involved—trait and state worry, and trait and state 
emotion al ity—although several studies show that state worry is a better predictor 
of reduced perform ance than state emotion al ity under condi tions of eval u at ive 
stress (e.g. Deffenbacher, 1980; Tryon, 1980). On the basis of anxiety data, we 
may tent at ively conclude that state- anxiety effects on processing effi  ciency 
are asso ci ated with the effects on atten tion of imme di ate cognit ive processing 
state, rather than with stable cognit ive struc tures, or with the somatic compon ent 
of emotion. 
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 The picture is differ ent for anxiety effects on atten tional bias, which are most 
strongly predicted by the person’s stable condi tion of emotional disorder, and are 
not reli ably predicted by state anxiety alone. This obser va tion implies that bias is 
not directly caused by anxious emotion. Furthermore, the bias may itself gener ate 
emotion. MacLeod and Hagen (1992) admin istered the emotional Stroop task to 
a sample of women await ing gynae co lo gical exam in a tion for cervical patho logy. 
An index of atten tional bias was a stronger predictor of emotional distress 8 weeks 
later in response to a patho lo gical diagnosis than either trait or state anxiety. To 
complic ate matters, there is some evid ence for an inter ac tion between trait and 
state anxiety in affect ing atten tional bias, though too few studies have tested for 
this inter ac tion, so strong conclu sions cannot be drawn. As described in Chapter 4, 
MacLeod and Mathews (1988) showed that enhance ment of atten tion to specifi c 
threat stimuli asso ci ated with an exam in a tion depended on an inter ac tion 
between state and trait anxiety: only subjects anxious in both respects showed a 
bias towards specifi c threat en ing mater ial. However, bias towards gener ally 
threat en ing stimuli was primar ily asso ci ated with trait anxiety. In general, the 
primacy of trait- anxiety and clin ical disorder effects implies that endur ing 
cognit ive struc tures are more import ant than tran si ent emotional states in gener-
at ing atten tional bias. Since state anxiety has both emotion al ity and cognit ive 
compon ents, the implic a tions of the inter ac tion between state and trait anxiety 
are unclear, even if they do prove to be reli able. Enduring cognit ive struc tures 
asso ci ated with anxiety may be latent until activ ated by state anxiety (MacLeod, 
1991b), but it could be either worry or anxious emotion which serves to activ ate 
processing bias. 

 It is more diffi  cult to distin guish between trait and state depres sion effects. 
Most of the effects of clin ical depres sion on cognit ive bias and processing effi -
ciency appear to be at least partially replic able in mood manip u la tion studies, 
though less reli ably. For example, Sutton, Teasdale and Broadbent (1988) used a 
musical mood induc tion with normal subjects to repro duce Derry and Kuiper’s 
(1981) fi nding of enhanced recall for self- refer enced depress ive content words in 
depres sion. Williams and Nulty (1986) invest ig ated Stroop effects in depressed 
subjects. They tested a stable depressed group who had high Beck depres sion 
scores on two occa sions one year apart, a stable non- depressed group, and a group 
of subjects for whom depres sion had improved over this period. The highest 
Stroop inter fer ence was found in the stable depressed group and the smal lest in 
the stable non- depressed group. An import ant fi nding in terms of the state–trait 
distinc tion was that the degree of inter fer ence was best predicted by initial 
depres sion score rather than concur rent depres sion score. This suggests that at 
least under some condi tions, Stroop inter fer ence refl ects the resid ual effect of 
previ ous depres sion or is indic at ive of under ly ing predis pos ing factors (traits) and 
it does not merely refl ect current mood state. In addi tion, mood change on its 
own appears to be insuf fi  cient to evoke some of the char ac ter ist ics of depress ive 
cognit ive content, such as attri bu tional style (Mukherji, Abramson, & Martin, 
1982) and dysfunc tional atti tudes (Miranda et al., 1990).  
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  Studies of neur oticism and stress vulner ab il ity 

 Other work suggests that atten tional bias is only one of a cluster of cognit ive 
symp toms asso ci ated with traits of “negat ive affectiv ity” (Watson & Clark, 1984), 
such as trait anxiety and neur oticism. As Eysenck (1992) points out, although 
patients suffer ing from affect ive disorder are char ac ter ised by high neur oticism, 
no large- scale prospect ive studies have been run to test the hypo thesis that this 
trait actu ally predis poses the person to subsequent clin ical disorder. Successful 
psycho ther apy tends to lead to decreased neur oticism (Barnett & Gotlib, 1988; 
Hallam, 1976), imply ing that changes in trait scores may be a symptom rather 
than a cause of disorder. Barnett and Gotlib (1988) argue that social intro ver sion 
may be a stronger risk factor. However, the symptom hypo thesis may not fully 
explain the asso ci ation between neur oticism and depres sion. Hirschfeld, Klerman, 
Clayton and Keller (1983) found that recovered patients were signi fi c antly more 
neur otic than never- depressed controls, and Paykel, Klerman and Prusoff (1976) 
showed that level of neur oticism after recov ery predicted prior symp toms during 
the depressed episode 

 Table 11.1 shows correl a tions between neur oticism and extra ver sion, and 
psychi at ric symp toms meas ured 10 years later, in a sample of 1324 middle- aged 
and elderly adults (Levenson, Aidwin, Bosse, & Spiro, 1988). Neuroticism and, 
to a lesser extent, intro ver sion predict a range of psycho path o logy includ ing 
anxiety and depres sion. The symp toms were not assessed on the fi rst occa sion of 
testing, so strong infer ences cannot be drawn, but the data are impress ive testi-
mony to the long- term predict ive power of simple person al ity meas ures. In the 
fi eld of stress research, Ormel and Wohlfarth (1991) have shown from a 7-year 
longit ud inal study that neur oticism has a direct effect on later psycho lo gical 
distress. In their study, the infl u ence of neur oticism on subsequent stress was 
consid er ably stronger than infl u ences of unpleas ant life events and change in 

    TABLE 11.1     Correlations between personality and psychiatric symptoms ten years later 
(Levenson et al., 1988)  

  Neuroticism    Extraversion  

 Somatisation  0.34  −0.15 
 Depression  0.39  −0.22 
 Phobia  0.26  −0.15 
 Obsessive- compuls ive  0.41  −0.23 
 Anxiety  0.42  −0.19 
 Paranoid ideation  0.29  −0.13 
 Interpersonal sens it iv ity  0.40  −0.24 
 Hostility  0.37  −0.14 
 Psychoticism  0.34  −0.19 
 Global Severity Index  0.46  −0.23 

    Note:  All coef fi  cients signi fi c ant at  P  < 0.01.     
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quality of life. In addi tion, decline in quality of life had stronger effects on 
subsequent distress in the more neur otic subjects. These data provide strik ing 
evid ence for a causal effect of neur oticism on stress symp toms, and add to the 
plaus ib il ity of a causal effect on affect ive disorder. Bolger and Schilling (1991) 
point out that there is some evid ence that neur otic subjects have more frequent 
expos ure to stressors (consist ent with the view that neur oticism is in part a stress 
symptom). Their own longit ud inal diary study distin guished expos ure effects 
from emotional stress reac tions. Neurotic subjects showed signi fi c antly greater 
expos ure to argu ments with others but not to other minor stressors. However, 
neur oticism was correl ated with emotional reac tions to stressors in which there 
was no signi fi c ant expos ure differ ence, such as over load at work. Statistically, 
react iv ity to stressors was twice as import ant as expos ure to stressors in explain ing 
the greater distress of neur otic subjects, although a substan tial part of the neur-
oticism–distress asso ci ation was unre lated to the stressors meas ured. 

 In contrast, Watson and Pennebaker (1989) reviewed studies of neur oticism 
(“negat ive affectiv ity”) and health, and concluded that neur oticism is neither a 
cause nor symptom of phys ical ill- health. Instead, higher neur oticism subjects 
tend to exag ger ate phys ical symp toms, gener at ing some what arti fac tual correl a-
tions between neur oticism and health. They suggest symptom magni fi c a tion may 
be caused by a self- focused, intro spect ive atten tional style asso ci ated with neur-
oticism. Symptom percep tion effects may not be the whole story; for example, 
neur oticism and trait anxiety appear to predict speed of recov ery from surgery 
(Auerbach, 1989; Mathews & Ridgeway, 1981). However, it seems that neur-
oticism has a stronger causal effect on mental than on phys ical malfunc tion ing. 

 It is conceiv able that neur oticism effects are medi ated by some simple, non- 
cognit ive neural system, such as over- sens it iv ity to arousal of the visceral brain as 
proposed by Eysenck (1967), although psycho physiolo gical evid ence is not encour-
aging for this hypo thesis (Zuckerman, 1991). However, as discussed in Chapter 8, 
there is increas ing evid ence that neur oticism is asso ci ated with a variety of 
cognit ive stress processes such as use of passive, emotion- focused coping strategies. 
McCrae and Costa (1986) found that coping strategies used by neur otic subjects 
were typic ally rated as being inef fect ive in dealing with the source of stress. These 
authors also argue for a causal effect of neur oticism on coping, on the basis of the 
greater temporal stabil ity of this trait, but admit that it is unclear whether 
indi vidual differ ences in coping have a direct effect on emotional well- being. 
Other studies have invest ig ated this issue. Bolger (1990) used struc tural model ling 
of longit ud inal data to show that neur oticism meas ured 35 days prior to an exam-
in a tion predicted anxiety increase a week before the exam. The effect was stat ist-
ic ally medi ated by the neur ot ics’ greater use of wishful think ing and self- blame 
coping strategies. There was no direct effect of neur oticism on anxiety change 
when coping was stat ist ic ally controlled, although the sample size of 50 may have 
been insuf fi  cient to estab lish the absence of the direct effect. Holohan and Moos 
(1990) repor ted that a rather  ad hoc  measure of easy- going, confi d ent person al ity, 
presum ably related to low neur oticism, was related to stress resist ance, within a 
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large- scale ( n =405) one- year longit ud inal study. Unfortunately, person al ity 
effects were not clearly distin guished in the analysis from other infl u ences, such as 
family confl ict. There were indic a tions that they were partially medi ated by the 
use of active, approach coping strategies, however. 

 As described in Chapter 8, Mohamed and Matthews (unpub lished) found that 
neur oticism in a sample of 140 post gradu ate students was asso ci ated with higher 
levels of primary apprais als of threat and loss, and lower perceived control 
(second ary appraisal). More neur otic students also repor ted less use of problem- 
focused coping and more use of self- criti cism as a coping strategy. However, 
multiple- regres sion showed that neur oticism still predicted chronic stress symp-
toms even when appraisal and coping were stat ist ic ally controlled. For example, 
with score on the General Health Questionnaire as the depend ent measure, sets 
of vari ables were entered into the regres sion equa tion in the order sugges ted by 
the trans ac tional model of stress. Each success ive vari able added signi fi c antly to 
the vari ance explained: primary appraisal contrib uted 25% of the vari ance, 
second ary appraisal an extra 7%, coping strategies a further 11%, and neur oticism, 
the fi nal vari able, an addi tional 8%. Either the study failed to measure all the 
relev ant cognit ive vari ables, or neur oticism is asso ci ated with enhanced affect ive 
and somatic reac tions to negat ive apprais als. In another unpub lished study, 
Matthews and Thomson obtained similar results with mood meas ured by the 
UMACL (Matthews et al., 1990c) as the depend ent vari able. The subjects were 
77 fi rst- year under gradu ates who were asked to rate their apprais als of being away 
from home. Predictors were entered into the regres sion equa tion in the same 
order as before. With tension as the depend ent vari able, signi fi c ant contri bu tions 
to the equa tion were made by primary appraisal (26% of the vari ance), coping 
strategies (16%) and neur oticism (13%). Neuroticism also contrib uted signi fi c-
antly (4%) to the predic tion of depressed mood. In general, although the evid-
ence is some what indir ect, neur oticism may be asso ci ated with cognit ive responses 
to stress which make the person vulner able to emotional disorders such as depres-
sion (Martin, 1985).   

  Studies of recovered patients 

  Anxiety patients 

 Studies of patients who have recovered from emotional disorders gener ally show 
that their atten tional perform ance is similar to that of normal controls. The main 
excep tion to this fi nding was repor ted by Mathews et al. (1990). Using a visual 
select ive atten tion task, they found that recovered gener al ised anxiety disorder 
(GAD) patients showed a similar bias towards threat words as currently anxious 
patients, although the latter had signi fi c antly higher state anxiety levels. This 
study implies that atten tional bias is a stable attrib ute of indi vidu als prone to 
anxiety. This attrib ute may be a neces sary but not suffi  cient cause of the disorder. 
However, Eysenck (1992) describes an unpub lished longit ud inal study in which 
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cognit ive bias to threat words on the Mathews et al. (1990) task was appar ent 
during clin ical anxiety but not after recov ery. Other studies have failed to show 
any differ ence between recovered patients and controls on the MacLeod et al. 
(1986) visual atten tion task (Mogg et al. 1992), on inter pret a tion of ambigu ous 
sentences (Eysenck et al., 1991) and on impli cit memory for threat words (Mathews 
et al., 1989a). Mogg et al. (1992) failed to demon strate signi fi c ant differ ences in 
atten tional responses between recovered GAD patients, and either currently 
anxious GADs or normal controls using MacLeod and co- workers’ (1986) probe 
detec tion task. The recovered group of subjects used in this study had received 
treat ment for GAD at least 6 months prior to the exper i ment. Unfortunately, the 
nature of this treat ment was not specifi ed. It is import ant to know how patients 
in these types of studies are treated, and to ensure that groups of recovered patients 
have been treated in the same way, as some treat ments may modify cognit ive- 
atten tional char ac ter ist ics of the patient to a greater or lesser degree. 

 Two studies of other anxiety condi tions have also explored treat ment effects on 
atten tional bias. The effects of beha vi oural expos ure treat ments have been invest-
ig ated in spider phobics with the Stroop task (Watts, 1986) and in obses sion als 
with dichotic listen ing (Foa & McNally, 1986). In both instances, treat ment was 
shown to reduce atten tional bias. In contrast, Stoler and McNally (1991) showed 
that both symp to matic and recovered agora phobics produced more threat en ing 
comple tions of incom plete ambigu ous sentences than controls, although it 
appeared that recovered agora phobics’ comple tions made more refer ences to 
active coping than those of current patients. We have also seen that recovered 
depressed patients show reduced Stroop inter fer ence (Williams & Nulty, 1986). 

 With the excep tion of the Mathews et al. (1990) study, the studies reviewed 
imply that atten tional bias may simply be a symptom of the clin ical condi tion, 
since bias is reduced as the person’s condi tion improves. However, there are 
several prob lems with this infer ence (Eysenck, 1992). First, recov ery from anxiety 
may involve struc tural cognit ive and atten tional change, which itself may under lie 
both a reduc tion in atten tional bias and the intens ity of anxiety. In other words, 
it may be changes in atten tional bias during treat ment or spon tan eous recov ery 
which are respons ible for the improve ment in the patient’s condi tion. One way to 
over come this problem would be to compare treat ments, where one treat ment 
has a greater impact on the emotion al ity compon ent rather than the cognit ive 
compon ent of anxiety and the other treat ment has the reverse impact. Ideally, 
future treat ment studies of atten tional func tion ing could use groups of subjects 
treated with atten tion ally based therapy and compare the effects of this with 
treat ment without this compon ent. Second, the cognit ive vulner ab il ity factor 
may be latent rather than mani fest: expos ure of recovered patients to stress might 
elicit the bias. The weak ness of this argu ment, however, is that it cannot explain 
instances of bias in the absence of state anxiety, such as MacLeod. and Mathews’ 
(1988) fi nding that bias to general threat mater ial is depend ent on trait anxiety 
only. Third, recovered patients may be motiv ated to try and perform like normals. 
At present, our limited under stand ing of the causal processes respons ible for 
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recov ery from affect ive disorder makes it diffi  cult to draw any strong conclu sions 
from compar is ons between current and recovered patients.  

  Depressed patients 

 The major ity of studies have shown that recovered depress ives do not differ from 
matched controls in cognit ive meas ures such as attri bu tional style and dysfunc-
tional atti tudes (Barnett & Gotlib, 1988; Persons & Miranda, 1992). As in longit-
ud inal studies, null fi nd ings may not provide a true indic a tion of the causal status 
of cognit ive processes, because of the use of non- causal cognit ive meas ures, a 
failure to derive predic tions from theory adequately, and a failure to allow for the 
state- depend ence of cogni tions. For example, Miranda et al. (1990) found that 
recovered depress ives showed elev ated scores on meas ures of dysfunc tional atti-
tudes only if they were in a negat ive mood state at the time of assess ment: mood 
did not affect atti tudes in subjects with no history of depres sion. A few studies do 
show a persist ence of malad apt ive cogni tions in recovered patients, such as self- 
criti cism, which is as high in remit ted depress ives as it is in current patients 
(Franche & Dobson, 1992). Franche and Dobson (1992) also found elev ated levels 
of inter per sonal depend ency in recovered patients, which they take as an indic a-
tion of a malad apt ive schema for inter per sonal inter ac tion. 

 In a study of recov ery from depres sion, Billings and Moos (1985) showed that 
depressed patients were initially char ac ter ised by the use of more emotional 
discharge and less problem- solving strategies. After recov ery, the remit ted 
patients differed from controls only in emotional discharge, suggest ing that this 
may be a vulner ab il ity factor, although emotional discharge decreased in the 
patient group. 

 Teasdale (1983; 1988) has advanced a depres sion vulner ab il ity model which 
distin guishes between vulner ab il ity in terms of factors which exist in the non- 
depressed state and also those that are activ ated (e.g. type of think ing) in the 
depressed state. The extent to which negat ive cognit ive processes or struc tures 
become activ ated in depressed mood is considered import ant in determ in ing 
whether initial depres sion remains mild and tran si ent or becomes severe and 
persist ent. This “differ en tial activ a tion” model predicts that subjects who have 
suffered from depres sion but have recovered—in other words, they are cognit-
ively predis posed—should differ from never- depressed subjects in terms of the 
degree of activ a tion of negat ive cognit ive struc tures under depressed mood. 
Teasdale and Dent (1987) tested this hypo thesis along with the hypo thesis that 
there are persist ent indi vidual differ ences in cognit ive processing, marked by 
neur oticism, which predis pose to depres sion. Martin (1985) proposed that neur-
oticism acts as a cognit ive predis pos i tion to depres sion. In the Teasdale and Dent 
(1987) study, recovered depress ives and never- depressed subjects were compared 
on the incid ental recall of posit ive (e.g. capable, confi d ent) and depress ive (e.g. 
defi  cient, failure) self- referred trait word under normal mood condi tions and 
after exper i mental induc tion of depressed mood. The subjects were initially 
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required to rate the words in accord ance with whether or not they described their 
person al it ies (self- refer en tial encod ing task), and were then asked to write down 
imme di ately as many of the trait words as they could remem ber in 3 min. They 
then received a musical mood induc tion proced ure, a similar rating task with the 
words presen ted in a differ ent order and a second incid ental recall task. Recovered 
depress ives showed signi fi c antly poorer recall of posit ive words than never- 
depressed subjects, but similar recall for negat ive words under normal mood. 
Under depressed mood, the recovered depress ives recalled more depress ive words 
than never- depressed subjects. Those subjects with high neur oticism scores 
endorsed more depress ive words as self- descript ive and recalled fewer posit ive 
words under neutral and depressed mood condi tions. These results are consist ent 
with the hypo thesis that persist ent indi vidual differ ences in cognit ive processing, 
for which neur oticism may be a marker, under lie prone ness to depres sion. In 
addi tion, depress ives appear to differ from non- depress ives in the ease with which 
negat ive cognit ive processing is activ ated.   

  Conclusions 

 In summary, the evid ence that has been reviewed here suggests that the atten tion–
emotion rela tion ship is bidirec tional. Moreover, the exper i mental, and in 
partic u lar the longit ud inal, studies reviewed provide empir ical support for the 
view that atten tional processes have an aeti olo gical role on several levels in the 
devel op ment of emotional dysfunc tion and stress reac tions. These levels are: 
(1) the initi ation of emotional prob lems; (2) intens i fi c a tion of exist ing emotional 
reac tions; and (3) the main ten ance of emotional prob lems. Clinical studies provide 
only patchy and incon sist ent support for an aeti olo gical role for cognit ive processes. 
This may be because the meas ures typic ally used, such as attri bu tional style, are 
only indir ectly related to the atten tional processes shown to be import ant in the 
exper i mental studies, and for various meth od o lo gical reasons. Studies of 
trait anxiety and neur oticism suggest that these dispos i tional vari ables have 
causal effects on stress vulner ab il ity, although neur oticism seems to be recip roc ally 
elev ated by clin ical states of distress. 

 Although the data reviewed support the propos i tion that atten tional disorder 
can have a causal signi fi c ance in the devel op ment of emotional dysfunc tion, and 
is likely to consti tute a cognit ive risk factor, the mech an isms or effects under ly ing 
this risk are not fully under stood. In Chapter 12, we advance a theor et ical model 
which offers an integ rat ive frame work for under stand ing the mech an isms and 
processes under ly ing the risk asso ci ated with atten tional disorder.      
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                 PART III 

 New theor et ical model and 
clin ical implic a tions    
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     In this chapter, we present a theor et ical model of atten tional processes involved 
in the self- regu la tion of emotion. The model is inten ded to account for the 
attentional phenom ena discussed in previ ous chapters and offers an integ rat ive 
account of cognit ive- atten tional processes involved in the devel op ment and 
main ten ance of emotional disorders. First, we offer a brief over view of the link 
between self- focused atten tion and emotional distress and then we present a 
detailed inform a tion- processing model of the cognit ive- atten tional syndrome 
under ly ing this asso ci ation. Then we consider the applic a tion of the model to 
explain ing the aeti ology of negat ive emotion, the roles of distrac tion and atten-
tion train ing in therapy, and the explan a tion of exper i ment ally observed biases in 
processing emotional stimuli.  

  Self- atten tion and emotional distress 

 In previ ous work, Wells (1991) has accoun ted for the non- specifi c asso ci ation 
between self- focus and emotional distress in terms of the effects of self- atten tion 
on the percep tion of internal responses and on atten tional capa city. More 
specifi c ally, he proposed that self- focus intens i fi es internal responses and reduces 
general spare processing capa city. Self- focus is considered to be an import ant 
process moder at ing the appraisal of internal responses and initi at ing self- 
regu lat ory responses in light of perceived discrep an cies between perceived self- 
state and the ideal state on the salient dimen sion affected. Although self- focus in 
its typical form is not patho lo gical, since it promotes self- regu la tion, intense or 
infl ex ible states of self- focus can have dele ter i ous effects on self- regu la tion. Such 
states intensify the exper i ence of internal (emotional, somatic, cognit ive) events 
and lead to cognit ive resource limit a tions. Individuals high in self- focus may 
initially be motiv ated to make greater efforts to manage internal events, but 
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intens i fi c a tion and capa city- limit ing effects reduce the like li hood that active 
“coping” (includ ing emotional repair) strategies can be imple men ted. These 
indi vidu als more readily encounter situ ations which tax or exceed their resources 
for dealing with them and they are there fore more likely to use avoid ance and 
with drawal forms of coping. This choice of coping can rein force negat ive beliefs 
about self- control and main tain self- discrep an cies leading to persev er a tion of self- 
focus or an increased like li hood that self- focus will be initi ated in similar encoun-
ters in the future. Self- focus is “switched off” when a discrep ancy is elim in ated 
or when atten tion is direc ted away from the self. In this model, the nature of the 
emotion accom pa ny ing self- focus is determ ined by the content of beliefs which 
are activ ated during appraisal of the self- discrep ancy. If the beliefs concern 
personal danger, then anxious affect predom in ates; if the beliefs concern personal 
loss and hope less ness, then depres sion is fore most. 

 Building on this theor et ical account, we propose that indi vidual differ ences in 
dispos i tional self- focus (private self- conscious ness) are a marker for the like li hood 
that indi vidu als will develop a certain cognit ive- atten tional syndrome under 
stress (Wells & Matthews, 1994). The cognit ive atten tional syndrome increases 
vulner ab il ity to emotional dysfunc tion.  

  The cognit ive- atten tional syndrome 

 The cognit ive- atten tional syndrome consists of the phenom ena previ ously 
discussed in connec tion with self- focus (intens i fi ed processing of internal events, 
capa city limit a tions) plus reduced effi  ciency of cognit ive func tion ing, activ a tion 
of self- beliefs and appraisal, atten tional bias, and intens i fi ed self- monit or ing. The 
syndrome is gener ated by an inter ac tion between upper- level controlled processing 
and lower- level auto matic processing func tions. The inter ac tion of primary 
concern in under stand ing emotional distress is that which is asso ci ated with the 
appraisal of self- relev ant inform a tion. This inter ac tion is concep tu ally oper a tion-
al ised by a process we have termed the Self-Regulatory Executive Function 
(SREF), which allows upper self- know ledge and lower processing levels to 
inter act with the aim of react ing to perceived self- discrep an cies, and “repair ing” 
distress ing emotions through beha vi oural and cognit ive self- regu la tion.  

  An integ rat ive atten tional model of emotional distress 

 In the remainder of this chapter, we present an integ rat ive model of cognit ive- 
atten tional processing which predis poses to emotional distress. A schem atic 
repres ent a tion of the basic model is presen ted in Fig. 12.1. Three levels of cogni-
tion are differ en ti ated in the SREF model. These levels consist of auto matic low- 
level processing, controlled processing corres pond ing to conscious appraisal and 
regu la tion of action, and a store of self- know ledge comprised of items of acquired 
know ledge about the self and strategies for self- regu la tion, held in long- term 
memory. 
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 We see the lower level as compris ing a network of activ a tion- driven element ary 
processing units of the kind described by Norman and Shallice (1985). There 
may be some modu lar ity asso ci ated with differ ent kinds of units as in connec-
tion ist accounts of atten tion (e.g. Phaf et al., 1990), and there may be local mech-
an isms for sequen cing processing oper a tions of the kind discussed by Norman 
and Shallice. Processing is auto matic in that it may be triggered by specifi c stim-
u lus inputs, although it often oper ates in conjunc tion with partial top- down 
regu la tion by the controlling exec ut ive. Some lower- level processes may only 
run if activ ated by top- down atten tional processing, as well as by lower- level 
inputs (Cohen et al., 1990). Resource require ments are relat ively low, but prob-
ably not zero. It is possible that multiple domain- specifi c resources of the kind 

FIGURE 12.1 Schematic repres ent a tion of the Self-Regulatory Executive Function 
(SREF) model of emotional dysfunc tion.
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posited by Wickens (1984) are required, rather than the general- purpose resources 
used by exec ut ive processing. Processing is typic ally uncon scious, although when 
units become highly activ ated, intru sion of inform a tion into aware ness accom-
pan ies a call to the exec ut ive for controlled processing. Three types of inform a-
tion can be repres en ted initially at the lower level: (1) external stim u lus 
inform a tion; (2) cognit ive state inform a tion (e.g. errors in cogni tion, discrete 
thoughts); and (3) body state inform a tion (e.g. heart rate, temper at ure, pain). For 
highly learned stim u lus–response patterns or continu ously mapped stim u lus- 
response patterns, lower- level processing units are strongly linked, so that certain 
stimuli can undergo quite complex processing without upper- level input. This 
may be import ant in under stand ing some of the phenomen o logy of emotional 
disorders. We return to this point in the next chapter. 

 We have already intro duced the concept of the SREF. It is proposed that the 
SREF serves as a meta- cognit ive process involved in cognit ive, affect ive and 
beha vi oural self- regu la tion. More specifi c ally, it performs the appraisal of lower- 
level outputs and initi ates and regu lates action aimed at redu cing self- discrep an cies 
and perceived threats to the self. SREF processing is infl u enced by the content of 
self- beliefs, which not only affect the content of SREF apprais als but also affect 
SREF strategies. In partic u lar, some beliefs may enhance the monit or ing of certain 
outputs from lower- level processes. 

 The SREF can be engaged by conscious stra tegic commands and also by lower- 
level intru sions into conscious ness. Some arrays of lower- level activ a tion produce 
a call for SREF activ ity when activ ated, and this is appar ent as the intru sion of 
thoughts and sensa tions into conscious ness. Following intru sion of mater ial, the 
SREF serves to appraise the signi fi c ance of this mater ial. Part of this appraisal 
consists of compar ing perceived self- state with an acquired refer ent stand ard for 
self- regu la tion. These stand ards are repres en ted in self- relev ant know ledge; 
for example, if an indi vidual believes that he or she is “a bad person” or “seri ously 
ill”, this may be linked to plans for being good or becom ing well. A refer ence 
stand ard for achiev ing the desired self- state determ ines termin a tion or main ten-
ance of plan- driven responses. If a discrep ancy is perceived between the refer ence 
stand ard and the self- state, external or internal responses are initi ated to reduce the 
discrep ancy. Expectancies concern ing the ability to reduce a discrep ancy are 
infl u enced by situ ational apprais als and self- beliefs, and infl u ence the selec tion 
of action.  

  Effects of SREF processing on atten tion and self- know ledge 

 The SREF infl u ences both the imme di ate focus of atten tion, and longer- term 
changes in know ledge struc tures. Attention to lower- level inform a tion will vary 
with the specifi c strategy adopted. A common compon ent of the strategies 
asso ci ated with the SREF is  monit or ing , which refers to increased vigil ance for 
self- relev ant products of lower- level processing. Monitoring may be volun tar ily 
initi ated by activ a tion of self- relev ant know ledge. For example, the belief of an 
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obses sional patient that certain internal cogni tions are bad, and must be controlled, 
might initi ate a search for the patterns of activ a tion within the lower- level 
network corres pond ing to such events. Alternatively, monit or ing might be initi-
ated by a lower- level intru sion such as a thought or phys ical sensa tion which 
activ ates the monit or ing plan. This strategy may be prone to gener ate a vicious 
circle of apprais ing lower- level inform a tion as threat en ing, enhan cing monit-
or ing as a result, leading to increased threat appraisal, and so forth. Under other 
circum stances, when the person is review ing coping options for example, aware-
ness of intru sions from lower- level processing is likely to be reduced, because the 
capa city demands of exec ut ive processing divert atten tion away from lower- level 
monit or ing. The danger here is that of excess ive rumin a tion and increased 
detach ment from external and internal lower- level inputs. 

 A central func tion of SREF processing which is import ant in concep tu al ising 
recov ery from emotional prob lems, or, conversely, the main ten ance of such prob-
lems, concerns its effects on self- know ledge and on the modi fi c a tion of lower- 
level processing. SREF processing can lead to an elab or a tion of beliefs and the 
accom mod a tion of new inform a tion in self- know ledge struc tures. The oper a-
tions of the SREF also contrib ute to confi rm at ory and discon fi rm at ory learn ing. 
Its plans may be geared either to assim il at ing appraisal of events to exist ing 
know ledge, or in using apprais als to modify self- know ledge: we assume that once 
a plan has been modi fi ed, its generic elements may be “saved” in memory in 
modi fi ed form. 

 In addi tion, we propose that the SREF also assists in the tempor ary and 
long- term suppres sion or intens i fi c a tion of sequences of lower- level processing. 
There are at least four ways in which this may occur. First, negat ive apprais als 
may have an effect on the level of auto nomic arousal, which then ampli fi es or 
deac tiv ates the repres ent a tions of body- state and cognit ive- state inform a tion 
processed at the lower level. Second, the indi vidual may volun tar ily employ self- 
regu lat ory beha viours which reduce the intens ity of internal inform a tion, such as 
relax a tion prac tices. Third, lower- level processing may some times be disrup ted 
by focus ing atten tion on over- learned action sequences, gener at ing what Reason 
(1990) terms errors of “over- atten tion”. Fourth, lower- level processing may be 
modi fi ed in the longer term by repeatedly intro du cing differ ent stra tegic ally 
controlled actions at decision points in the lower- level network (see Schneider, 
1985, for a detailed theor et ical account of learn ing of this type). That is, SREF 
activ ity modi fi es not only self- relev ant know ledge, but also action sequences not 
intrins ic ally related to the self. For example, a rape victim might learn karate 
under general SREF control as a means of self- defence, as a matter of personal 
urgency. After the trauma has subsided, the same skills might then be used in a 
leisure or recre ational context, without much SREF involve ment. From the 
proced ural perspect ive, the person slowly refi nes and reshapes exist ing self- 
relev ant proced ures in response to success ive stress ful or other wise motiv a tion ally 
signi fi c ant encoun ters. The inher ent change ab il ity and complex ity of the major ity 
of signi fi c ant threats to the person, such as diffi  culties with social rela tion ships or 
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one- off life events, gener ally serve to prevent full auto mat isa tion of learn ing. 
In summary, SREF activ ity serves not only for appraisal and for the initi ation 
of action, but it also modi fi es the status of the cognit ive system at the self- 
know ledge and stim u lus- driven processing network levels.  

  Factors affect ing choice and control of action 

 Several factors in the present model bias the choice and control of action in 
response to apprais als: the content of self- know ledge, capa city limit a tions, degree 
of intrus ive ness of lower- level activ ity, social cues, indi vidual differ ences in 
atten tional style, pref er ence for certain coping strategies, etc. 

  Self- know ledge 

 Important elements of self- know ledge are gener al ised plans or proced ures for 
coping with actu ally or poten tially harmful situ ations. We see these as analogues 
to scripts or Memory Organisation Packets (Schank, 1982), which specify in 
general terms how types of encounter should be managed. The imple ment a tion 
of a specifi c strategy requires exec ut ive processing of the proced ure to tailor it to 
the partic u lar demands of the imme di ate situ ation. SREF processing is always 
driven by a strategy derived from a proced ure in long- term memory (LTM). As 
discussed previ ously, there is little direct evid ence on the nature of repres ent a-
tions of self- relev ant know ledge in LTM, so we do not specify this part of the 
SREF in detail. Conceivably, either a network or schema approach could be used. 
It may also be the case that self- relev ant know ledge is fully proced ural. In this 
case, declar at ive beliefs about the self, such as “I am weak”, may only be the 
outputs from proced ures for self- eval u ation. Affective disorder may be asso ci ated 
with self- eval u at ive proced ures which incor por ate negat ive beliefs as a result of 
prior learn ing (see Anderson, 1982). The idea of a fully proced ural know ledge 
base for the SREF is attract ive because theor et ical accounts of exec ut ive func-
tion ing emphas ise the role of discrete high- level programmes (e.g. Shallice, 
1988). In some of the follow ing sections, however, we fi nd it conveni ent to 
assume that the negat ive self- beliefs in anxiety and depres sion are directly repres-
en ted, although it may actu ally be the case that each instance of such cogni tions 
is proced ur ally gener ated. In any case, we assume that self- relev ant know ledge 
has the follow ing general char ac ter ist ics:

   1.   It is the primary infl u ence on the processing oper a tions of the SREF. The 
SREF is concerned with apply ing self- relev ant know ledge to the current 
situ ation. Specifi c strategies result from on- line modi fi c a tion of exist ing 
know ledge.  

  2.   Self- relev ant know ledge is tightly coupled to SREF activ ity, in that SREF 
processing implies access ing of know ledge, and vice versa. It is possible 
that self- relev ant know ledge may be directly activ ated by stim u lus input 
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(illus trated by arrow “a?” in Fig. 12.1), but such activ a tion only infl u ences 
other processing by initi at ing SREF activ ity. Once the SREF is activ ated, 
further self- relev ant know ledge is likely to be activ ated, and so forth, 
prolong ing self- relev ant processing over time.  

  3.   Self- relev ant know ledge is relev ant to the person’s well- being. Minor factual 
and trivial know ledge about the self (e.g. “I had eggs for break fast this 
morning”, or “I’m 5 8  tall”) is likely to be stored else where.  

  4.   Clinical data suggest that items of self- relev ant know ledge tend to be asso ci-
at ively or struc tur ally linked, although, as critics of schema theory point out 
(Segal, 1988), exper i mental evid ence on this point is lacking. We assume 
some tend ency for mutual co- activ a tion of dispar ate know ledge items, which 
serves to main tain activ a tion and access ib il ity of self- relev ant know ledge as 
in concep tions of loss- or fear- related networks (Foa & Kozak, 1986; Ingram, 
1984). However, the mech an ism may not be one of direct struc tural links. 
An altern at ive possib il ity is that specifi c negat ive beliefs are co- activ ated 
through being called by the same high- level proced ure, or through mutual 
recurs ive linking of proced ures. A simplistic example would be that of a 
depress ive patient with the follow ing two proced ures:

   •   If I am a weak person THEN I cannot face the future;  
  •   If I cannot face the future THEN I must be a weak person.        

  Capacity limits 

 Since SREF func tion ing is executed within the limited- capa city processing 
system, its oper a tion and concur rent controlled processing activ it ies exert recip-
rocal infl u ences on each other. Perseverative SREF appraisal, namely active 
worry, is partic u larly atten tion ally demand ing, and reduces the overall capa city 
of the SREF system avail able for other func tions. If worry is intense and persev-
er at ive, for example, there may be insuf fi  cient resources for processing auto mat-
ic ally gener ated intru sions non- congru ent with worry. In addi tion, 
capa city- demand ing coping responses may also be adversely affected. Capacity 
limits within the SREF may predis pose some indi vidu als to adopt certain 
“preferred” coping strategies which reduce capa city demands. As we saw in 
Chapter 7, worry has been concep tu al ised as a form of cognit ive- emotional 
avoid ance in some indi vidu als (Borkovec & Inz, 1990; Borkovec et al., 1991). In 
the SREF system, some active worry strategies may avoid arousal asso ci ated with 
the appraisal of certain more threat en ing events by divert ing atten tion to other, 
relat ively minor concerns. Although worry may be a concep tual coping response, 
which pre- empts SREF capa city, other SREF func tions also use atten tion. 
Monitoring is one of them. Rather than redu cing aware ness and the processing 
of certain lower- level events, monit or ing is inten ded to increase the sens it iv ity of 
the SREF in detect ing certain events. This may make processing of non- event 
data less likely and contrib ute to the main ten ance of negat ive appraisal. Finally, 
the control of action by the SREF is also sens it ive to atten tional capa city, because 
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some actions are more atten tion ally demand ing than others. Demanding coping 
strategies like cognit ive reappraisal may be diffi  cult to execute if there are high 
concur rent SREF processing demands. 

 Some explic a tion of the exact rela tion ship between SREF and other controlled 
processing is neces sary at this point. The parsi mo ni ous view is that there is a 
single exec ut ive processing system capable of running both self- relev ant and 
other plans, rather than separ ate exec ut ive systems. Consistent with Ingram’s 
(1990) view that there is a continuum of atten tional states varying in the propor-
tions of self- focused and extern ally- focused atten tion, we assume that the exec-
ut ive is capable of time- sharing the two types of plan. To some extent, this is 
simply a ques tion of serial inter leav ing of the proced ures called by the plans. We 
assume also that some paral lel processing is also possible, at least to the extent of 
simul tan eously main tain ing a limited set of self- relev ant and non- self- relev ant 
goals in working memory. We suppose also that when the need for self- 
regu lat ory processing is appraised as urgent, as when a self- discrep ancy is large, 
or when self- relev ant exec ut ive processing is partic u larly complex, SREF 
processing will take over exec ut ive func tion ing in general, to the exclu sion of 
other activ it ies. Under these circum stances, the SREF will operate as though it 
were a discrete system whose oper a tion suppresses other exec ut ive oper a tions. 
The converse will apply when problem- solving func tions detached from self- 
relev ance require the full capa city of the exec ut ive. For example, a chess player, 
after an oppon ent’s move, may initially engage SREF processing due to percep-
tion of personal threat (“I’m about to lose an import ant piece”), and then suppress 
SREF activ ity by running a purely chess- oriented plan when formu lat ing the 
next move. Confl ict of SREF processing with other exec ut ive processing is not 
just a func tion of capa city limit a tion, but also of the diffi  culty of main tain ing 
simul tan eous goals (cf. Allport, 1980). From a skill theory perspect ive (Anderson, 
1982), fi ring of high- level proced ures requires goals to be held in working 
memory, which limits the ability of the system to time- share multiple activ it ies 
with differ ent goals. In affect ive disorder, cascades of inter linked proced ures may 
gener ate so many goals and sub- goals that the exec ut ive is unable to func tion 
object ively, and subject ively the person feels completely over whelmed by his or 
her prob lems. 

 This hypo thesis explains why worry can itself be displaced by paral lel 
processing activ ity, as discussed in Chapter 10. When a person is asked to perform 
a distract ing activ ity, a goal confl ict between goals asso ci ated with the distrac tion 
and with worry is gener ated. Anderson (1982) discusses several instances of prin-
ciples for resolv ing confl ict, includ ing specifi city and strength. Strong proced ures 
and proced ures triggered by highly specifi c input condi tions take preced ence 
over weak proced ures and proced ures triggered by a wider set of input condi-
tions. So, instruc tions to produce a simple, and so easily over- learned, response to 
a specifi c stim u lus may resolve the confl ict in favour of the distractor, and suppress 
the more general worry- related proced ure, which also suppresses further self- 
regu lat ory proced ures called by it. Executive func tion ing is no longer domin ated 
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by self- refer ent processing, and suffi  cient working memory space may be freed 
for other exec ut ive processes to be time- shared with the distract ing activ ity. For 
example, task- focus ing instruc tions have been used effect ively to distract from 
negat ive self- preoc cu pa tion in test- anxious subjects, and thus reduce anxiety and 
improve perform ance (e.g. Wise & Haynes, 1983). The system will remain 
vulner able to revert ing to SREF control. For example, commit ting an error in 
task perform ance may gener ate an intru sion which calls the SREF, or ceasing to 
process the distractor stim u lus allows the goals asso ci ated with worry renewed 
access to working memory. In some indi vidu als, worry may serve as a default 
activ ity in the absence of any more press ing and imme di ate goals.  

  Event intrus ive ness 

 The intens ity of lower- level intru sions is likely to infl u ence the control of action 
in the SREF. Highly intrus ive events may capture atten tion and thus be more 
capable of inter rupt ing ongoing SREF activ ity. Highly intrus ive mater ial may 
orient the SREF system towards processing and respond ing to intru sion- related 
inform a tion. Event intrus ive ness is determ ined both by stra tegic prior it ies such as 
those involved in monit or ing, and also by low- level analysis of stim u lus signi fi c-
ance of the kind discussed in Chapter 3. The inform a tion processing asso ci ated 
with the psycho physiolo gical orient ing, defence and startle reac tions may also 
gener ate auto nomic activ ity which calls the SREF. If ongoing SREF activ ity is 
to be main tained and intru sions excluded from focal atten tion at a partic u lar 
time, the SREF system must suppress the capture of atten tion by intru sions. 
These processing prior it ies will be governed by the moment ary avail ab il ity of 
resources and beliefs concern ing the sali ence of the intru sion in terms of personal 
well- being. The extent to which the intru sion must be processed prior to rejec-
tion depends on both its strength and the expect an cies encoded within the SREF 
plan. We saw in Chapter 2 that the normally atten tion- captur ing prop er ties of 
rapid visual onsets can be over rid den volun tar ily (Yantis & Jonides, 1990).  

  Social cues 

 Social stimuli appear to be partic u larly effect ive in infl u en cing stress and psycho-
path o logy, as discussed in Chapter 8. We follow Higgins (1990) in suppos ing that 
social cues are prone to activ ate self- discrep an cies in LTM, which in turn activ ate 
the SREF. Under these circum stances, the person is likely to be in a state of 
public rather than private self- focus of atten tion, such that atten tion to social cues 
is partic u larly enhanced. If we accept that social inter ac tion is gener ally bene fi  cial 
(Cohen & Wills, 1985), it may also be the case that posit ive social inter ac tion 
activ ates posit ive inform a tion about the self, which reduces the sali ence of self 
discrep an cies and tends to termin ate SREF activ ity. We partially agree with 
Bargh (1984) and Higgins (1990) that social know ledge may be activ ated invol-
un tar ily and uncon sciously, in that the evid ence for auto matic priming effects is 
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suggest ive, if not conclus ive (see Chapter 3). It may be the case, however, as 
sugges ted by Logan (1988), that auto matic activ a tion of know ledge is post- 
attent ive and follows conscious stim u lus iden ti fi c a tion. The SREF model emphas-
ises that activ a tion of negat ive self- relev ant social know ledge is accom pan ied by 
SREF processing. Hence, the emotional and beha vi oural consequences of know-
ledge activ a tion are more likely to depend on controlled processing than on auto-
matic activ a tion, as the person uses the activ ated know ledge as the basis for 
subsequent primary and second ary appraisal. The role of appraisal can, in general, 
explain some of the incon sist en cies in the effects of social vari ables on stress 
discussed in Chapter 8: social integ ra tion may not always be appraised as posit ive, 
for example. The hypo thes ised role of know ledge activ a tion is suppor ted by 
direct evid ence that percep tion of social support is related to self- beliefs such as 
dysfunc tional atti tudes (Lakey & Cassady, 1990). Hence, we do not ascribe the 
special signi fi c ance to social factors for which some authors have argued (e.g. 
Oatley, 1988), but we acknow ledge that negat ive self- relev ant inform a tion often 
concerns social beliefs, such as perceived self- effi c acy in social situ ations, and 
inter n al ised social judge ments of the self. We also accept that the SREF model is 
not inten ded to predict social beha viour in threat en ing situ ations. To do this, we 
would have to expand the model to accom mod ate the dynamic social processes 
oper at ing when one or more indi vidu als in whom the SREF is activ ated inter act.  

  Individual differ ences 

 Several person al ity traits appear to be correl ated with aspects of SREF func tion. 
Self- focus of atten tion serves as a marker for the like li hood of SREF activ ity. 
Such indi vidu als have lower thresholds for the activ a tion of self- relev ant know-
ledge, or, in Anderson’s (1982) termin o logy, stronger self- regu lat ory produc-
tions. Dispositional self- focus will not neces sar ily determ ine the extent of SREF 
activ ity in a given situ ation, as this will also depend on other factors, as evid enced 
by the relat ively modest correl a tion between trait and state meas ures of private 
self- focus discussed in Chapter 9. The distinc tion between dispos i tional private 
and public self- focus relates to whether the type of self- know ledge prone to activ-
a tion is personal or social. Self- focus is a general vulner ab il ity factor to many 
kinds of mental disorder (Ingram, 1990) because frequent SREF activ ity is likely 
to activ ate negat ive inform a tion such as discrep an cies, which in turn may gener ate 
the vicious circle linking SREF activ ity to activ a tion of negat ive self- know ledge. 
As discussed previ ously (see Chapter 9), public self- conscious ness is partic u larly 
strongly related to indic at ors of stress, perhaps because atten tion to social cues is 
espe cially effect ive in activ at ing self- discrep an cies. However, any causal link is 
of moder ate strength at most, because dispos i tional self- atten tion does not 
neces sar ily lead to dysfunc tional self- monit or ing. For example, the person’s self- 
know ledge may be predom in antly posit ive, or the person may be capable of 
effi  cient coping strategies for prevent ing excess ive worry. Under such circum s-
tances, self- focus might even be asso ci ated with posit ive emotions. However, 
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dispos i tional self- focus may also act to main tain emotional disorder once disorder 
is initi ated through main tain ing atten tion on negat ive beliefs, and hinder ing 
modi fi c a tion of dysfunc tional self- know ledge. 

 We see neur oticism as being more directly related to predom in antly negat ive 
self- know ledge. As discussed in Chapter 4, neur oticism/trait anxiety relates to a 
variety of negat ive biases in eval u ation and judge ment, select ive atten tion and 
some aspects of memory, such as auto bi o graph ical memory. These effects do not 
seem to be simply the result of increased state anxiety, although state anxiety may 
enhance them. Likewise, stress research (see Chapter 8) shows asso ci ations 
between neur oticism and negat ive apprais als and coping strategies suggest ive of 
negat ive bias, such as self- criti cism. Neuroticism is at least a marker for access ib-
il ity of negat ive cogni tions of various kinds. More detailed causal hypo theses are 
harder to formu late. On the one hand, there is evid ence for a causal effect of 
neur oticism on subsequent emotional distress (Ormel & Wohlfarth, 1991), but on 
the other, neur oticism often seems to decline as symp toms respond to treat ment 
(Barnett & Gotlib, 1988), imply ing that it is not a stable vulner ab il ity factor. 
These obser va tions can be recon ciled if we suppose that the cognit ive substrate 
for neur oticism is a causal but fl ex ible infl u ence recip roc ally related to symp toms 
of emotional distress. For example, if neur oticism relates to the general negat iv ity 
of self- relev ant know ledge, it should lead to a raised prob ab il ity of dysfunc tional 
SREF activ ity and patho logy, which may in turn feed back into increased negat ive 
self- beliefs. However, success ful treat ment may infl u ence the content of self- 
beliefs, leading to a reduc tion in neur oticism and vulner ab il ity to negat ive 
emotional states. 

 It is possible that neur oticism is more directly related to some psycho bi o lo gical 
sens it iv ity to signals of punish ment, which in turn gener ates negat ive cogni tions 
(see Gray, 1982). We saw in Chapter 8 that the link between neur oticism and 
unpleas ant mood is not always stat ist ic ally medi ated by cognit ive appraisal and 
coping (Matthews et al., 1994). We assume that the negat ive cogni tions correl-
ated with neur oticism will have causal effects on atten tion and beha viour medi-
ated by the SREF in any case, but we cannot exclude the possib il ity that 
neur oticism effects are ulti mately redu cible to subcor tical neural mech an isms. 
However, if this is the case, we must suppose that the neural mech an isms are 
infl u enced by ther apies which reduce neur oticism. The psycho bi o lo gical hypo-
thesis also has diffi  culties explain ing the specifi c asso ci ation between neur oticism 
and eval u at ive and social threats (Hodges, 1968). King and Endler (1990) present 
evid ence for multiple anxiety traits, each linked to a partic u lar domain of threat, 
such as social threat, phys ical danger and so forth. These data fi t better with a 
cognit ive approach, with each type of threat corres pond ing to a partic u lar area of 
self- know ledge, than to the gener al ised sens it iv ity to threat signals posited by 
Gray (1982). We consider the integ ra tion of cognit ive and psycho bi o lo gical 
theory in more detail in the conclud ing chapter. Finally, it should be noted 
that other traits may also be import ant, such as extra ver sion- intro ver sion, 
which appears to be a good predictor of future depres sion (Barnett & Gotlib, 
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1988). It is possible that intro ver sion is asso ci ated with negat ive beliefs about the 
self in social encoun ters.   

  Emotional distress 

 Next, we consider the rela tion ship between the SREF and the aeti ology of 
negat ive emotions. Our theor et ical approach fi ts well with Oatley and Johnson-
Laird’s (1987) hypo thesis that emotions are gener ated by the actual or anti cip ated 
success or failure of the current plan for action. Since the SREF is expli citly plan- 
driven, we see emotion as derived primar ily from eval u ation of the status of the 
plan with respect to its goals, which, as Oatley and Johnson-Laird (1987) propose, 
may take place mainly at plan junc tures. This view is also broadly consist ent with 
the hypo thesis from stress research that negat ive mood is asso ci ated with second ary 
appraisal of lack of compet ence to cope with external demands (Cox, 1978). 
Specifi cally, Oatley and Johnson-Laird (1987) relate sadness to a major plan 
failure, and anxiety to a self- preser va tion goal. This hypo thesis contrasts to some 
extent with other appraisal- related views of emotion, that depres sion and anxiety 
are linked to loss/harm and threat apprais als, respect ively (see Lazarus & Folkman, 
1984), or to actual- ideal and actual–ought self- discrep an cies (Higgins, 1990). 
Our view is that these distinc tions are prob ably too highly correl ated to decide 
from the evid ence which is the most direct causal infl u ence on emotion. For 
example, it is unclear whether the SREF main tains some internal repres ent a tion 
of the status of the self- regu lat ive plans which can be read off directly, or whether 
emotion is gener ated by some more complex and indir ect appraisal process. One 
modi fi c a tion to exist ing hypo theses sugges ted by the model is that the appraisal 
of plan status will infl u ence emotion mainly when the SREF is active. According 
to the model, losing a casual game of chess or cards, for example, does not neces-
sar ily activ ate the SREF at all, even though plan failure has occurred. The person 
simply notes defeat in a detached fashion, and subsequent cognit ive activ ity might 
concern a reappraisal of game strategy or other matters entirely. There are two 
routes whereby SREF activ a tion may take place. First, losing the game might 
elicit lower- level processing which gener ates an intrud ing negat ive belief which 
activ ates the SREF. In this case, the SREF might either rapidly appraise the 
intru sion as trivial, in which case its impact on processing is minimal, or appraise 
the intru sion as person ally signi fi c ant, leading to contin ued SREF activ ity asso-
ci ated with, for example, appraisal of the self as a loser or failure. Second, the 
outcome of the game may be perceived as person ally import ant from the outset, 
in which case game- oriented plans will be time- shared with self- regu lat ive plans 
(to the likely detri ment of perform ance). Losing may then trigger a more 
protrac ted episode of SREF activ ity. 

 We suppose also that there is some recip rocal infl u ence between negat ive 
emotion and persist ence of SREF activ ity, as the exper i mental evid ence on self- 
focus and mood suggests (see Chapter 9). In general, we suggest that dysfunc-
tional states of SREF persev er a tion are in part main tained because the negat ive 
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emotion gener ated tends to main tain SREF processing. Again, the causal role of 
appraisal is some what unclear here. Oatley and Johnson-Laird (1987) propose that 
emotions are part of a prim it ive internal and social signalling system, which 
biases choice of plans without the need for propos i tional or symbolic processing. 
It may be that negat ive emotions also gener ally bias SREF activ ity regard less of 
the specifi c content of apprais als. Conversely, as the trans ac tional theory of stress 
(Lazarus & Folkman, 1984) would tend to suggest, appraisal of emotion may be 
the key causal infl u ence. Negative emotions may gener ate mood- congru ent 
apprais als which increase access ib il ity of dysfunc tional beliefs, which in turn 
main tain the negat ive mood state. 

 Although on- line appraisal of plan status is the primary determ in ant of 
emotional state, there may be other infl u ences also. In some cases, it appears that 
emotion can be altered without volun tary or conscious processing, as in Kemp-
Wheeler and Hill’s (1987) demon stra tion of increased state anxiety follow ing 
sublim inal present a tion of emotion ally unpleas ant words. We argued in Chapter 3 
that there is quite good evid ence for pre- attent ive and possibly uncon scious 
processing of emotional stimuli, and it may be that the lower- level processing 
network is not only capable of extract ing emotional inform a tion, but also of 
gener at ing the corres pond ing subject ive emotion. We discuss this inter est ing but 
some what spec u lat ive possib il ity at more length in the next chapter. An altern-
at ive possib il ity is that emotional stimuli contrib ute to the activ a tion of self- 
relev ant plans, partially auto mat ic ally. It is plaus ible that the generic plans which 
we see as an import ant part of self- relev ant know ledge encode the likely goal 
status of the plan. So if a person has failed a succes sion of exams, his or her plan 
for dealing with the exam situ ation includes the inform a tion that the plan will 
prob ably fail. When the plan is initially activ ated, on arrival at the exam hall 
perhaps, this stored plan status inform a tion gener ates the appro pri ate emotion 
without the need for exten ded appraisal. If sublim inal stimuli are capable of 
activ at ing plans, the person may be aware of this emotion without being aware of 
its source.  

  The effect of distrac tion in treat ment: A new perspect ive 

 In this section, we describe how the model accounts for the mixed effects of 
distrac tion on affect and processing in emotional disorders. We saw in Chapter 10 
that the use of distrac tion during certain treat ment proced ures can either have a 
facil it at ory or inhib it ory effect on outcome. The SREF model can easily accom-
mod ate these fi nd ings and explain the circum stances under which the differ ent 
effects are likely to be found. We also saw in Chapter 10 that distrac tion can 
displace negat ive auto matic thoughts in depressed affect. Since on- line SREF 
worry and apprais als are considered to be resource- demand ing and require 
main ten ance of goals in working memory, the intens ity of this type of processing 
will be sens it ive to concur rent controlled processing demands. The processing of 
distract ing mater ial will divert atten tion away from SREF negat ive persev er at ive 
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activ ity and thus atten u ate active worry. However, it is likely that the effi c acy of 
such distrac tion will partly depend on the degree of intrus ive ness of lower- level 
activ ity, which has the poten tial to activ ate renewed SREF activ ity. We propose 
that SREF activ ity can usually only be tempor ar ily suspen ded by distrac tion, and 
that this activ ity will ulti mately resume once distrac tion ceases. Resumed SREF 
activ ity will be a consequence of incom pletely executed plans, and will be motiv-
ated by the discrep ancy between the current self- status and the goal which may 
be stored with the plan in long- term memory. The plan and plan status are likely 
to be react iv ated by partic u lar stimuli, thereby produ cing a similar pattern of 
SREF activ ity and affect. The ameli or at ive effect of distrac tion on negat ive 
cogni tions and mood appears to be limited only to mildly depressed indi vidu als 
(Fennel & Teasdale, 1984). This specifi city may be due to a general motiv a tional 
defi cit asso ci ated with more severe depres sion or because the self- relev ant goal is 
always more strongly activ ated than other goals. For such indi vidu als, it is easier 
to allow SREF active worry to persev er ate than to redir ect atten tion away from 
this activ ity. Moreover, some depressed patients may perceive them selves as help-
less and not attempt distrac tion- based activ it ies. The observed improve ment in 
primary task perform ance of depress ives follow ing the addi tion of a second ary 
task is also consist ent with the view that other controlled processing activ it ies can 
divert atten tion away from SREF processing and its disrupt ive effects. The liter-
at ure on distrac tion effects is some what equi vocal (e.g. Doleys, 1976), but there 
remains, however, the issue of why distrac tion does not impair perform ance in 
the same way as SREF activ ity. One possib il ity sugges ted by the present model is 
that distrac tion does not normally require large amounts of resources, as does 
active appraisal and the execu tion of complex plans. 

 We also saw in Chapter 10 that distrac tion may inter act with expos ure treat-
ment of anxiety, moder at ing the effect of expos ure. In addi tion, distrac tion 
proced ures have been employed in compos ite treat ment approaches such as 
anxiety manage ment train ing. The data from these studies offer a rather mixed 
picture of distrac tion effects. The use of distrac tion follow ing expos ure to a 
phobic object has been linked to an increase in return of fear compared with 
think ing about the object follow ing expos ure (Sartory et al., 1982). Distraction 
during expos ure reduces the amount of within- session heart- rate habitu ation in 
compuls ives exposed to feared contam in ants (Grayson et al., 1986). We propose 
that under expos ure condi tions, distrac tion causes disen gage ment of the SREF so 
that it is less likely that correct ive inform a tion is processed and used to modify 
dysfunc tional self- know ledge. Distraction may be dele ter i ous for long- term 
change for two primary reasons. First, under expos ure condi tions, distrac tion 
causes resource star va tion of the SREF so that discon fi rm at ory inform a tion is less 
likely to be processed. This will impede the modi fi c a tion of dysfunc tional self- 
know ledge. Second, distrac tion may actu ally prevent expos ure to ideal discon-
fi rm at ory exper i ences. For example, a person who fears losing control of his or 
her mind in phobic situ ations, may use distrac tion, since he or she believes it helps 
to main tain control. Disconfi rmation of the unreal istic fear that loss of control 
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will occur can only be achieved if the person tests out whether or not loss of 
control is possible. In order to do this, self- control strategies like distrac tion 
should not be used during expos ure to the phobic situ ation. When control 
strategies are used, the non- occur rence of cata strophies can be attrib uted to the 
use of the strategy and the person fails to discover that the cata strophe will not 
occur, and that the fear is based on faulty know ledge. 

 In contrast to the notion that distrac tion only has posit ive effects in the 
short term, there is prelim in ary evid ence that more soph ist ic ated atten tion- 
modi fi c a tion tech niques (Wells, 1990) may have a relat ively endur ing posit ive 
impact on anxiety and panic. Attentional train ing (Wells, 1990) consists of the 
patient devel op ing extern ally direc ted, audit ory- focused, select ive and divided 
atten tion capab il it ies (see Chapter 10). The simplest explan a tion for the effects of 
atten tion train ing is that the proced ure offers a more effi  cient form of distrac tion 
than other more simple distrac tion proced ures. However, the proced ure has not 
been used as a distractor under panic condi tions but has been imple men ted at 
other times. Therefore, an explan a tion of its effects must go beyond viewing the 
effect in terms of simple diver sion of atten tion from anxiety. In terms of the 
present model, atten tional train ing can be concep tu al ised as “turning off” SREF 
processing by devel op ing demand ing and fl ex ible non- self- refer ent exec ut ive 
func tions. We propose that the mech an ism under ly ing its effect is an increase in 
the meta- cognit ive control of atten tion alloc a tion, which facil it ates the imple-
ment a tion and elab or a tion of altern at ive plans for appraisal and action. In other 
words, atten tion becomes more fl ex ible and less bound to partic u lar types of 
dysfunc tional know ledge. Improved exec ut ive control of atten tion allows the 
person to modify dysfunc tional know ledge and process poten tially threat en ing 
stimuli without trig ger ing the full- blown cognit ive- atten tional syndrome of self- 
focused persev er at ive active worry. In account ing for atten tion train ing effects, we 
should also consider the impact of the rationale which accom pan ies the proced ure. 
The rationale links the main ten ance of panic to excess ive atten tion to bodily 
events, and this may contrib ute to thera peutic effects because it decata stroph ises 
the meaning of such events and thus modi fi es dysfunc tional know ledge. It is 
unlikely, however, that this accounts for a large propor tion of the thera peutic 
gains observed, since clin ical exper i ence suggests that reas sur ance alone has little 
impact on panic. We cannot rule out the possib il ity at the present time that non- 
specifi c treat ment factors account for the effects observed. Nevertheless, there is 
no reason to suppose that the effect of such factors cannot be explained by the 
SREF model. 

  Emotional processing 

 In this section, we consider the concept of emotional processing as it relates to the 
SREF model. Emotional processing, described by Foa and Kozak (1986), involves 
the access ing of fear struc tures and the assim il a tion of correct ive inform a tion in 
them. This process is a subset of SREF activ ity. However, the present model 
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offers a detailed account of the cognit ive archi tec ture and atten tional processes 
involved not only in “emotional processing” but also in the regu la tion or disreg-
u la tion of personal well- being. We view SREF processing as pervas ive across all 
types of distress and not only involved in fear reduc tion in anxiety disorders. 
Within the present model, so- called “fail ures of emotional processing” would 
occur when plans direct inform a tion processing and beha viour in a way which 
prevents the encod ing of inform a tion that can discon fi rm dysfunc tional know-
ledge. Such plans may lead to the choice of cognit ive and beha vi oural avoid ance 
strategies, and such strategies may also be linked to hyper vi gil ance for threat, in 
the form of increased monit or ing or active search for threat. 

 Intrusive thoughts have been viewed as phenom ena that result from fail ures at 
emotional processing (Rachman, 1980). Within the present model, such intru-
sions may be the result of increased top- down motiv ated monit or ing of activ a tion 
at the lower level, or the result of indir ect activ a tion of lower- level repres ent a tions 
by SREF activ ity. Such intru sions are prob ably adapt ive in their normal form, 
since they inter rupt ongoing SREF activ ity and stim u late selec tion and modi fi c a-
tion of upper- level know ledge and plans for dealing with threat. However, they 
become prob lem atic when they are them selves appraised negat ively based on 
dysfunc tional meta- cognit ive know ledge, and when this appraisal is combined 
with the execu tion of plans involving the control and avoid ance of such intru sions.  

  Obsessions 

 Intrusions not only result from trau matic events or fail ures to process emotion-
ally. The research on normal obses sions reveals that cognit ive intru sions are 
common among 79–88% of indi vidu als (Rachman & de Silva, 1978; Salkovskis 
& Harrison, 1984). We consider such intru sions to occur both as an epiphen-
omenon of paral lel processing at the lower level, and as a result of facil it a tion of 
lower- level activ a tion by top- down infl u ences. Moreover, these top- down infl u-
ences are respons ible for trans form ing normal obses sions into highly distress ing 
patho lo gical intru sions because they lead to negat ive appraisal of the intru sion, 
and also stra tegic ally activ ate lower- level repres ent a tions of these unwanted 
internal cognit ive events. In other words, some monit or ing plans may act as self- 
fulfi lling proph ecies. A low level of evid ence for a negat ive cogni tion is accep ted 
by the plan, which tends to gener ate the negat ive appraisal- monit or ing vicious 
circle which increases the frequency of occur rence of the intrus ive cogni tion. 
Hence, the SREF model is consist ent with Salkovskis’ (1985; 1989) cognit ive- 
beha vi oural formu la tion of obses sions, in which it is apprais als of intru sions, and 
subsequent attempts to neut ral ise them, which are primar ily respons ible for their 
recur rence and persist ence. Salkovskis also emphas ises the role of self- know ledge: 
apprais ing oneself as person ally respons ible for the content of the intru sion serves 
to main tain it. However, the present model suggests that dysfunc tional meta- 
cognit ive know ledge may under lie respons ib il ity apprais als and other obsess ive- 
compuls ive features (see Chapters 13, 14).   
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  Explanations for atten tional phenom ena 

 In this section, we show how the model can be used to explain the observed data 
on affect ive disorder and the perform ance of atten tional tasks. With respect to the 
atten tional theory reviewed in Chapters 2 and 3, we see the SREF as perform ing 
two main func tions. The fi rst is to regu late the top- down control of select ive 
atten tion, accord ing to a plan or strategy, as in instances of “schema- driven” 
atten tion. This might be achieved by top- down activ a tion of lower- level 
processing units asso ci ated with partic u lar feature maps of the visual fi eld (Cave 
& Wolfe, 1990) or of “templates” for objects of interest (Duncan & Humphreys, 
1989). The second func tion of the SREF is to process intru sions of inform a tion 
from the lower- level network in order to either reject intru sions as irrel ev ant to 
its ongoing activ it ies, or to inter rupt its current plan and initi ate a new plan. The 
processing of intru sions must itself be plan- driven, since the SREF is not an 
homun cu lus capable of autonom ous decisions. It may be that the ongoing plan 
states what action is to be taken in response to specifi ed intru sions. For example, 
a vehicle driving plan would specify braking in response to the percep tion of a 
child in the road ahead. We see plan execu tion and intru sion processing as being 
governed by a common set of processing mech an isms. 

 To explain perform ance effects, we must think in terms of mech an isms rather 
than func tions. We can disso ci ate two elements of the self- regu lat ory system for 
special atten tion: the on- line processing machinery of the SREF and the library 
of self- relev ant know ledge and plans in long- term memory on which it may 
draw. Emotional disorder is asso ci ated both with plans which incor por ate negat ive 
self- relev ant beliefs, and with an excess ive tend ency for the SREF to engage in 
active, persev er at ive self- focused processing. These char ac ter ist ics may be 
respons ible for differ ing effects on perform ance. We suggest that the long- term 
know ledge base is respons ible for shaping the mean ings derived from negat ive 
inform a tion, which in turn may affect know ledge in long- term memory and 
complex judge ments. Emotionally disordered people tend to access plans which 
func tion to increase the sali ence of certain negat ive inform a tion. We have seen 
that mood- state-dependent effects of depres sion on memory increase with 
personal involve ment, self- relev ant stimuli and strong moods (Ucros, 1989). 
These are all factors which increase the like li hood of involve ment of the SREF 
in processing, which, accord ing to the model, is neces sary to obtain the bias 
effects. Effects are some times found with mater ial which does not imme di ately 
appear to be self- refer ent because the person may spon tan eously judge it to be 
self- refer ent. Self- relev ant plans also contrib ute to select ive atten tion effects, 
oper at ing post- attent ively. As in Eysenck’s (1992) hyper vi gil ance theory, we 
suppose that anxious subjects are more likely to access plans for monit or ing the 
envir on ment which specify active search for threats, and main ten ance of focused 
atten tion on threat en ing stimuli which intrude into conscious ness. The results of 
Stroop test studies suggest that plans of this kind are also more access ible in 
patients suffer ing from other affect ive disorders (though there may be differ ences 
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in detail between differ ent disorders). Plans asso ci ated with self- refer ent 
processing may also specify expli cit monit or ing of the person’s cogni tions or 
somatic processes, enhan cing sens it iv ity to activ a tions of this inform a tion at the 
lower level. 

 The other mech an ism infl u en cing perform ance is self- refer ent processing 
itself. The primary effect is to with draw atten tional resources from other activ-
it ies, causing general decre ments in perform ance on demand ing tasks, partic u-
larly when self- refer ent processing is persev er at ive. In addi tion, self- refer ent 
processing contrib utes to the biasing of atten tion over and above the effects of the 
plan. First, running a self- refer ent plan may indir ectly increase atten tion to 
congru ent intru sions from lower- level processing. Since controlled processing 
oper ates indir ectly, perhaps by biasing activ a tion levels of lower- level processing 
units (Norman & Shallice, 1986), self- refer ent processing of negat ive inform a tion 
will tend to activ ate lower- level processing units, which in turn activ ate asso ci-
ated units through a process of spread ing activ a tion. In other words, an incid ental 
by- product of SREF activ ity is the activ a tion of lower- level units asso ci ated with 
the content of the upper- level plan. If so, these resid ual activ a tions will summate 
with those gener ated by negat ive external stimuli to increase the prob ab il ity of 
their controlling auto matic responses and/or intrud ing into the SREF. This 
effect may contrib ute to bias on the Stroop test. If the person is volun tar ily 
think ing negat ive thoughts, asso ci ated lower- level units may become activ ated, 
even if there is no expli cit inten tion to direct atten tion towards negat ive external 
stimuli. Residual activ a tion is likely to decay rapidly, so continu ous activ ity of the 
SREF is neces sary to main tain it. For example, people’s inab il ity to suppress 
certain thoughts when instruc ted to do so in exper i mental studies, such as 
thoughts of “white bears” (Wegner et al., 1987), may occur because running the 
suppres sion plan auto mat ic ally activ ates the lower- level units for the thought. 
Second, the person’s ability to comply with task require ments is likely to be 
impaired through drain ing of resources, partic u larly when effort is required to 
follow the instruc tions. This process may contrib ute to effects on emotion- related 
bias on Stroop test perform ance. We have seen that negat ive stimuli appear to 
have intrinsic atten tion- grabbing prop er ties (Pratto & John, 1991). In the 
emotional Stroop test, the subject is forced, in effect, to attend to both colour and 
negat ive word content, since colour can only be selec ted as part of the percep tual 
object which includes both stim u lus attrib utes. Word content must be select ively 
ignored at a relat ively late stage of processing, which requires effort and resources, 
and may be harder to perform if resources have been diver ted to self- refer ent 
processing. SREF processing may gener ally impair disen gage ment of atten tion 
from motiv a tion ally salient attrib utes of stimuli within the focus of atten tion. 

 In general, we see the effects of emotional disorder on atten tion as being mainly 
post- attent ive, oper at ing through the direct effects of plans executed by the self- 
regu lat ory exec ut ive and through the indir ect effects on other processes of 
prolonged SREF activ ity. The studies reviewed in Chapter 3 sugges ted that 
affect ive stimuli, partic u larly those of negat ive content, appear to infl u ence pre- 
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attent ive processing. However, subject anxiety and depres sion effects on simple 
encod ing tasks are weak or absent. That is, pre- attent ive processing seems primar ily 
sens it ive to motiv a tion ally salient prop er ties of the envir on ment, rather than to 
char ac ter ist ics of the person, such as anxiety. The SREF model attrib utes bias to 
the top- down infl u ence of the system on lower- level processing. Strongly data- 
limited tasks should not be sens it ive to bias, and the failure to fi nd consist ent 
affect ive bias on primar ily percep tual tasks is as predicted. Weak effects on percep-
tion and encod ing, mainly repor ted in studies of depres sion (e.g. Small & Robins, 
1988), are consist ent with either a weak bias at the lower level, or a weak top- 
down infl u ence. Cohen et al. (1990), in the context of connec tion ist models of 
atten tion, describe how network units may show a continuum of sens it iv it ies to 
activ a tion by top- down atten tional units, depend ing on the relat ive strengths of 
bottom- up and top- down asso ci at ive paths. Units asso ci ated with early percep tion 
and encod ing might be strongly activ ated by input stimuli, but only weakly activ-
ated by atten tional units, gener at ing weak top- down bias effects. Hence, the 
model explains the restric tion of bias to relat ively complex and demand ing tasks, 
in outline at least. Next we consider in more detail the extent to which bias is 
auto mat ised, and explain the key empir ical fi nd ings reviewed in Chapters 4 and 5.  

  Automatisation 

 In this section, we discuss how affect ive bias in SREF func tion relates to the 
three prin cipal criteria distin guish ing auto matic and controlled processing: 
conscious ness, volun tary control and capa city demands. 

 We assume that much of the activ ity of the SREF is access ible to conscious-
ness, typic ally in the form of worries, apprais als and so forth. However, there are 
a number of respects in which conscious ness is limited. First, people do not have 
direct access to the state of the lower- level processing network. Hence, when 
inform a tion intrudes into the upper level, the SREF must construct its own 
hypo thesis as to its origin. In the case of intru sions primed by the effect of the 
SREF on lower- level units, the person may attach false attri bu tions to intru sions. 
For example, a panic patient may be think ing about heart attacks and so primes 
lower- level units asso ci ated with heart- rate percep tion. A percep tion of speeded 
heart rate will be more likely to intrude into conscious ness and may be misin ter-
preted as a heart attack if the indi vidual has dysfunc tional upper- level beliefs 
about his or her heart activ ity. More gener ally, people have limited and some-
times inac cur ate know ledge about the work ings of their cognit ive and physio-
logical system. 

 Parts of the oper a tion of the SREF are likely to be uncon scious. Schneider and 
Shiffrin (1977) describe some of the simpler, mech an ical elements of controlled 
processing as “veiled”, occur ring outside of aware ness. Thus within Duncan and 
Humphreys’ (1989) model, construct ing a template to guide select ive atten tion 
may well be uncon scious, though the person may be aware of the general aim of 
the atten tional plan. Third, we assume that much of the content of the self- relev ant 
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know ledge in long- term memory is proced ural rather than declar at ive in nature. 
When a plan is run, the person is aware of some aspects of its func tion ing but does 
not have detailed intro spect ive access to its struc ture. 

 SREF activ ity is also volun tary, in that it is direc ted towards a goal specifi ed by 
the plan (see Toates, 1986). We assume that it is normally asso ci ated with aware-
ness of volun tary control. However, in some depressed and anxiety disorder 
patients, there is an under es tim a tion of the degree of control, even though control 
exists. For example, a compuls ive patient might believe he or she lacks control 
over compuls ive beha viour, although at the inform a tion- processing level the 
beha viour remains under top- down control. Suppose the compul sion takes 
the form of hand- washing under a running tap. If the water supply is cut off, the 
patient is likely to develop altern at ive means of meeting the goal of, say, freedom 
from germs, by washing in disin fect ant or making a journey to another source of 
water, showing the fl ex ib il ity of goal- direc ted beha viour. Involuntary beha viour 
is more closely tied to a stim u lus or class of stimuli which initi ate it—taps or water, 
perhaps, in the example. However, there may be an element of invol un tary control 
in selec tion of plans. Skill theory (e.g. Anderson, 1987) suggests that with prac tice 
high- level skills are increas ingly elicited by envir on mental cues rather than by 
volun tary intent, in some cases becom ing fully auto matic. Full auto mat isa tion is 
possible only with a consist ent S-R mapping (Ackerman, 1988). It is unlikely that 
the plans typic ally asso ci ated with affect ive disorder, which concern complex and 
change able situ ations like reac tions to a social threat, ever become strongly auto-
mat ised. There may be a limited degree of uncon scious priming of plans, as 
sugges ted by Higgins (1990) for example, so that control is only partly volun tary. 
In other words, plan initi ation is some times partly invol un tary, but plan execu tion 
is always volun tary, in the sense that the person may react fl ex ibly and adapt to 
meet the goal of the plan. One aspect of affect ive disorder may be an excess ive 
degree of auto mat isa tion of activ a tion of plans for appraisal and coping, such that 
the person invol un tar ily tends to assume neutral stimuli are threat en ing, or adopt 
a malad apt ive with drawal coping strategy, although partial control remains. 

 Finally, we propose that SREF oper a tion is resource- demand ing, and active, 
prolonged worry is likely to be partic u larly so. Like Norman and Shallice (1985), 
we propose that it is primar ily exec ut ive oper a tions which require resources, and 
much processing may func tion without resource alloc a tion, or be ener gised by 
more task- specifi c reser voirs of resources, as proposed by Wickens (1984). As 
argued in Chapter 2, we also see resource- limit a tion as a conveni ent macro- level 
meta phor for describ ing the load- sens it iv ity of the system, but more precise 
micro- level descrip tions may even tu ally be possible (see Cohen et al., 1990). 
Resource demands of the SREF will vary with its mode of func tion ing. For 
example, some plans require more resources to run than others, depend ing on 
their complex ity, demands on working memory and the extent to which the plan 
requires on- line modi fi c a tion. 

 In summary, SREF activ ity is primar ily controlled, in the sense of being 
volun tary and resource- limited, and, to a lesser degree, access ible to conscious 
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aware ness. By defi n i tion, it is never fully auto matic, but its func tion ing may be 
sens it ive to invol un tary priming of plans, and its demands for resources will be 
highly task- depend ent.  

  Explaining perform ance data: Consequences of biasing of plans 

 We now consider in detail how the SREF model explains the empir ical data on 
affect and bias reviewed in Chapter 4. We consider both effects which appear to 
gener al ise across a range of disorders, and biases specifi c to either gener al ised 
anxiety or depres sion. In the next section, we consider effects on perform ance of 
the drain ing of resources asso ci ated with the char ac ter istic self- focused SREF 
oper a tion typical of affect ive disorder. Our review of the data and their theor et-
ical implic a tions (Chapters 4 and 5) suggests the follow ing central fi nd ings to be 
explained by the model:

   1.   At least some atten tional bias effects gener al ise across a range of affect ive 
disorders. Increased Stroop inter fer ence with stimuli congru ent with the 
disorder provides the most reli able marker for this effect. Negative bias in 
judge ment and eval u ation, and enhanced memory for self- relev ant negat ive 
events, also appear to be common to all or most affect ive disorders.  

  2.   Some bias effects, such as anxiety- related biases in visuo- spatial atten tion and 
lexical encod ing, may be specifi c to partic u lar affect ive disorders, although 
evid ence of this kind is no more than suggest ive.  

  3.   Emotional states are relat ively weak infl u ences on bias. Bias is stronger when 
there is an under ly ing clin ical patho logy, and when self- relev ant stim u lus 
mater ial is used.  

  4.   There is no conclus ive evid ence that bias is gener ated either by “auto matic” 
processes or by pre- attent ive processing. There are several indic a tions that 
bias is infl u enced by post- attent ive controlled processing, such as the 
strength en ing of bias effects at longer time delays in short- term priming (e.g. 
Segal & Vella, 1990) and the effects of blocked present a tion and expos ure to 
the task on magnitude of bias (Broadbent & Broadbent, 1988; Richards 
et al., 1992).    

 We attrib ute Stroop inter fer ence effects primar ily to a plan which specifi es 
monit or ing of negat ive stimuli which intrude into aware ness, although, as stated 
above, incid ental effects of SREF activ ity may also contrib ute to it. The action 
specifi ed need be no more than main tain ing atten tion on the stim u lus so as to 
detect any change in its char ac ter ist ics, such as an increase in its threat value, and 
so does not neces sar ily imply enhanced elab or a tion or recall of the stim u lus 
mater ial. This process might be effected either by main ten ance of prior it ising the 
atten ded stim u lus channel within an early selec tion model, or by construc tion of 
a template guiding atten tion to threat in a late selec tion mode. As Richards and 
French (in press) state, anxious patients seem prone to “lock onto” negat ive 
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stimuli. The review of Chapter 4 suggests this process gener al ises to depres sion 
(Gotlib & Cane, 1987), and other anxiety condi tions such as panic (McNally 
et al., 1990b) and post- trau matic stress disorder (McNally et al., 1990a). The 
main predic tion of the model is that Stroop effects are contin gent upon the 
volun tary execu tion of the threat- monit or ing plan, which may be initi ated in a 
variety of ways. Thus, the monit or ing plan hypo thesis explains why blocked 
present a tion is more effi  cient than mixed- trial present a tion in indu cing anxiety 
bias (Richards et al., 1992), because the plan is more likely to be run if negat ive 
stimuli are expec ted. A similar explan a tion applies to Bargh’s (1992) fi nding of 
depres sion- related inter fer ence only in subjects primed by prior comple tion of 
the BDI. Priming of the threat- monit or ing plan by state anxiety accounts for trait 
× state inter ac tion (see Richards et al., 1992). The lack of such priming explains 
why recovered anxiety patients do not show reli able bias (see Chapter 11). The 
greater consist ency of anxiety effects in clin ical patients relat ive to matched trait- 
anxious controls (Martin et al., 1991) is explained by greater access ib il ity of the 
monit or ing plan in long- term memory. Patients, as part of their patho logy, apply 
the plan to a greater range of situ ations, and may have poor access to plans which 
would allow more fl ex ible or situ ation- specifi c responses. In addi tion, the plan 
may be more suscept ible to invol un tary activ a tion in patients, although there is 
no direct evid ence on this point. The exact nature of the types of threat to be 
monitored may vary across differ ent clin ical condi tions, account ing for evid ence 
for specifi city of bias, to phys ical threat words in panic patients, for example 
(Ehlers et al., 1988b). As discussed in Chapter 4, the evid ence for specifi city of 
atten tional bias (i.e. bias only occur ring for mater ial match ing patients’ main 
concerns) is some what incon sist ent (e.g. Martin et al., 1991). We do not there fore 
exclude the possib il ity that the monit or ing plan may direct atten tion to threat-
en ing or emotional stimuli in general. It may be that the specifi city of bias varies 
some what with the type of disorder. Greenberg and Beck (1989), for example, 
argue that bias in depress ives is specifi c to depres sion- related stimuli, but bias in 
anxiety is more general. We would also expect plans asso ci ated with phobias to 
be highly stim u lus- specifi c (see, e.g. Watts et al., 1986a; 1986b). 

 It might be supposed that studies inter preted as showing uncon scious bias in 
anxiety patients (e.g. MacLeod & Rutherford, 1992; Mathews & MacLeod, 1986) 
are prob lem atic for the model. As discussed in Chapter 5, these studies are far 
from conclus ive, and the possib il ity of moment ary aware ness of threat en ing 
stimuli is very real. Nevertheless, it may actu ally be the case that the anxiety bias 
was oper at ing outside aware ness, and we must ask whether such a phenomenon 
would threaten the model proposed here. In fact, such a result would not present 
any diffi  culty, because of the weak ness of conscious ness as an index of level of 
control of processing. We have seen that running a plan to be vigil ant to threats 
is likely to enhance the sens it iv ity of certain (“post- percep tual”) lower- level 
processing units to threat. It is possible that all subjects, anxious and non- anxious, 
encode the pres ence of threat when stimuli are presen ted between Cheesman and 
Merikle’s (1986) object ive and subject ive thresholds. Later processing units, 
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perhaps those govern ing the inter rup tion of current activ it ies or response produc-
tion, are then auto mat ic ally activ ated. In anxious subjects, these units also receive 
some activ a tion as the direct or indir ect result of the activ it ies of the SREF, and 
this increases their potency and causes the inter fer ence effects observed. It is the 
top- down rather than bottom- up activ a tion which is sens it ive to anxiety. As 
discussed in Chapter 5, Dagenbach et al. (1989) demon strated that the strategy 
used to try to perceive near- threshold stimuli infl u ences lower- level processing 
even when the strategy fails and the stim u lus remains inac cess ible to aware ness. 
Hence, the subject’s threat- monit or ing strategy may affect processing of Stroop 
stimuli even if they are not consciously perceived. The like li hood of such a stra-
tegic process is enhanced by the designs of the studies concerned, in which threat 
stimuli are also presen ted above threshold, and may initi ate SREF activ ity in 
anxious subjects. Indeed, the anxious patient’s casual thoughts about the words 
consciously perceived, and their personal signi fi c ance, may be suffi  cient to prime 
the lower level. 

 The infl u ence of affect on stim u lus eval u ation and on memory may be simil-
arly explained. In tasks requir ing judge ment and decision, subjects use simpli-
fy ing strategies called heur ist ics, which make use of inform a tion in LTM (Tversky 
& Kahneman, 1974). For example, in using the “avail ab il ity heur istic”, people 
base their judge ment of the like li hood of an event, such as having a heart attack, 
on the number of instances of such events which they can recall having happened 
to people they know, or on how easy it is to imagine such an event. These heur-
ist ics may be repres en ted as plans which are run by the SREF. Patients with 
emotional disorders are more likely to use plans which incor por ate negat ive 
biases in processing. Anxious or depressed subjects may tend to retrieve negat ive 
inform a tion, either because they have more negat ive instances avail able, or 
because their plan for making judge ments specifi es that negat ive instances should 
be strongly weighted. The role of self- refer ent plans, rather than some auto matic 
bias to negat ive inform a tion, explains evid ence that depres sion and anxiety are 
asso ci ated with negat ive eval u ations of the self (Greenberg & Alloy, 1989), 
because an auto matic bias would infl u ence self- refer ent and non- self- refer ent 
processing equally. Negative affect appears to be asso ci ated with bias in the plans 
used for this purpose, specifi c ally in elab or at ing negat ive inform a tion. The role 
of strategy explains why bias is stronger for inten tional learn ing, and for tasks in 
which the subject is person ally involved (Ucros, 1989). Incidental learn ing tasks 
do not engage strategies direc ted towards elab or a tion of memory, and, if the 
subject is not person ally involved, SREF processing will not infl u ence choice of 
strategy. The “threat- monit or ing” plan will contrib ute to eval u ation and memory 
bias, through enhan cing select ive encod ing of negat ive stimuli. However, evid-
ence for self- refer ent memory bias in the absence of encod ing bias (Derry & 
Kuiper, 1981) implies that addi tional eval u ation and elab or a tion plans are 
involved. We suspect that in those cases where bias in impli cit memory in anxious 
subjects has been demon strated, it is due to plan activ a tion during encod ing or 
retrieval, as in Richards and French’s (1991) study in which bias was found only 



256 Theoretical integration

when subjects had previ ously gener ated self- refer enced images for words used. 
Two biasing effects which may be specifi c to anxiety are:

   •   bias in visuo- spatial atten tion to threat in anxiety;  
  •   bias in lexical encod ing in anxiety.    

 We have seen that the evid ence for pref er en tial atten tion to spatially distrib-
uted threat words is stronger for anxiety than depres sion (MacLeod et al., 1986). 
This conclu sion is tent at ive because of the short age of studies using depressed 
patients, and because there is some evid ence for happi ness biasing atten tion to 
posit ive words (Gotlib et al., 1988). It is also possible that these results are 
explained by bias in the threat- monit or ing plan already discussed. We saw in 
Chapter 5 that in the studies of MacLeod et al. (1986), task- anxious patients reli-
ably show enhanced atten tion to threat presen ted at the upper, initially atten ded 
posi tion, but not to threat presen ted at the lower posi tion. As discussed in 
Chapter 5, the data are consist ent with anxious patients adopt ing a strategy of 
main tain ing focused atten tion on loca tions asso ci ated with threat. 

 The crit ical empir ical ques tion is whether threat words presen ted in an unat-
ten ded spatial loca tion lead to break down of spatial fi lter ing and, as discussed in 
Chapter 5, the evid ence on this point is equi vocal. If so, the atten tional bias may 
be explained by Eysenck’s (1992) hyper vi gil ance theory, which proposes that 
anxious indi vidu als are prone to scan the visual fi eld for threat. In terms of our 
model, anxiety patients are char ac ter ised by the oper a tion of a threat search as 
well as a threat monit or ing plan: search requires active scan ning of the visual 
fi eld, whereas monit or ing refers to an analysis of threat stimuli atten ded for other 
reasons. This inter pret a tion of the evid ence is consist ent with Broadbent and 
Broadbent’s (1988) view that bias in the MacLeod et al. (1986) paradigm is post- 
attent ive. Evidence for a trait–state inter ac tion obtained by the Broadbents implies 
that state anxiety primes initi ation of the threat search plan. 

 We saw in Chapter 4 that there may also be anxiety- specifi c bias in tasks 
requir ing encod ing of threat words. Anxiety effects on spelling of ambigu ous 
homo phones (Mathews et al., 1989b) and homo graph priming (Richards & 
French, in press) appear to be reli able. Again, there is a lack of evid ence from 
studies of other disorders, and the data on other related tasks, such as unprimed 
lexical decisions, are confus ing. Richards and French’s (in press) priming data are 
consist ent with the post- attent ive effect predicted by the SREF model in that bias 
increased with time lag (SOA) between prime and target, which provides a strong 
indic a tion of a controlled processing mech an ism (see Neely, 1991). We have 
argued that priming may also infl u ence the homo phone spelling task. It may well 
be that priming is biased by the oper a tion of the threat- monit or ing or elab or a tion 
strategies already discussed. As French and Richards suggest, anxious patients 
may lock onto threat en ing inter pret a tions, or they may actively elab or ate them. 
However, there may also be a plan specifi c to anxiety oper at ing in verbal 
processing. One possib il ity is that the threat search plan asso ci ated with 
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hyper vi gil ance directs atten tion pref er en tially towards threat en ing mean ings of 
homo phones, again post- attent ively. Such a plan might infl u ence the check ing 
processes which operate after lexical access when stimuli are mutu ally confus able 
(see Neely, 1991).  

  Consequences of resource limit a tion 

 Because the SREF draws on the same pool of resources as other exec ut ive 
processes, its activ ity is likely to inter fere with perform ance of tasks requir ing 
controlled processing. The syndrome of prolonged self- focused worry and 
appraisal we have related to emotional disorder is partic u larly drain ing of 
resources, because of the intrinsic complex ity of much of the processing involved. 
Also, the persist ent activ ity of the system will make it diffi  cult for the system to 
relin quish control of inform a tion processing to lower- level systems when neces-
sary for success ful perform ance—fl ex ible switch ing between levels of control 
will be impaired. Hence, the exec ut ive processing of other activ it ies is likely to 
be impaired, and there will be fewer resources avail able for alloc a tion to those 
partially auto mated processes which require an input from the upper level to 
func tion effi  ciently. The main predic tion that worry and active self- focused 
appraisal will inter fere with concur rent perform ance of demand ing tasks is hardly 
novel (see e.g. Wine, 1971). However, the model does account for some addi-
tional features of the data. First, we saw in Chapter 6 that attempts to identify 
anxiety effects with specifi c inform a tion- processing constructs, such as working 
memory (Eysenck, 1982) or sustained inform a tion trans fer resources (Humphreys 
& Revelle, 1984), have had only limited success. For example, neither hypo thesis 
readily explains anxiety effects on fi ne motor control (Calvo & Alamo, 1987). 
The SREF model proposes that the primary anxiety defi cit is in exec ut ive 
control, which may affect any task of suffi  cient diffi  culty, complex ity or novelty, 
irre spect ive of its exact inform a tion- processing require ments. One aspect of 
defi cit in exec ut ive control is failure to effect stra tegic control of lower- level 
processing effi  ciently, which may lead to the semb lance of more specifi c decre-
ments. For example, if the use of the artic u lat ory loop in working memory on a 
partic u lar task requires initi ation by the exec ut ive, this compon ent may show 
greater decre ments than other aspects of perform ance. However, the effect may 
not gener al ise to other tasks, controlled by differ ent exec ut ive plans, and it may 
be modi fi ed by the subject’s strategy. Second, the model explains the trend in the 
data towards a disso ci ation between trait and state anxiety effects (see Chapter 4). 
Trait anxiety appears to be stronger as a predictor of bias, whereas state anxiety 
(partic u larly worry) is the stronger determ in ant of perform ance effi  ciency on 
demand ing tasks. We attrib ute the trait effect to the plans in LTM, and the state 
effect to the imme di ate consequences of SREF activ ity. It is unclear whether this 
disso ci ation holds up for trait and state depres sion. As noted above, SREF activ ity 
may have some indir ect effects on bias, although we attrib ute bias primar ily to 
plans. Third, the model explains the context specifi city of anxiety effects. For 
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example, test- anxious subjects do not show atten tional decre ments when given 
reas sur ing instruc tions (e.g. Geen, 1985). Under these circum stances, the SREF 
may not be strongly activ ated, so there is no source of inter fer ence with atten tion. 
As the test anxiety liter at ure discussed in Chapter 6 shows, inter act ive effects of 
anxiety and instruc tion are also found in the subject’s conscious cogni tions, so 
that reas sur ance reduces self- reports of intrus ive thoughts (Sarason et al., 1990). 

 An import ant but diffi  cult ques tion is the gener al ity of resource- driven effects 
across differ ent forms of patho logy, partic u larly anxiety and depres sion. An issue 
which is yet to be resolved is the role of motiv a tion, effort and task strategy in 
SREF-mediated effects on perform ance. The diffi  culty arises from the possib il ity 
that some or all of the perform ance decre ments asso ci ated with these condi tions 
may arise from the use of certain strategies rather than from a lack of resources  per 
se . It is claimed that anxiety and depres sion states are asso ci ated with reduced 
resource avail ab il ity (e.g. Ellis & Ashbrook, 1987; Eysenck, 1992), and, partic u-
larly in the case of anxiety, there are a number of studies where the resource 
inter pret a tion is strongly suppor ted (see Eysenck, 1992). However, both condi-
tions have also been linked to the use of less demand ing strategies, which may 
give the super fi  cial appear ance of a resource defi cit (Griffi n et al., 1986; Mueller, 
1978). Eysenck (1992) has argued that anxious subjects increase effort to 
compensate for resource defi  cits, but the effect is not evident in studies of strategy 
such as those of Mueller (1978). We saw, too, in Chapter 6 that there are similar 
ques tions concern ing the respect ive roles of lack of resources and strategy choice 
arising from studies of obsess ive- compuls ive disorder and perform ance. 

 The dearth of studies invest ig at ing strategy use and resource alloc a tion in 
detail make any conclu sions drawn from the data very tent at ive. However, 
strategy effects are a direct indic a tion of a plan- based mech an ism, and the data 
provide some point ers to the roles of plans in medi at ing anxiety and depres sion 
effects. The simplest mech an ism is that adop tion of an undemand ing strategy is a 
second ary reac tion to SREF activ ity, a gener ally rational coping strategy for 
dealing with inter fer ence by worry and appraisal. We would expect that most 
indi vidu als’ meta- cogni tions would bias use of a simple task strategy when effi -
ciency of atten tion and thought is appraised as impaired. An altern at ive mech-
an ism is that strategy choice is infl u enced by the content of plans accessed from 
LTM. For example, it may be that motiv a tion is controlled by plans which specify 
the input condi tions under which effort is increased or decreased, and, in clin ical 
disorders, self- refer ent processing accesses plans biased towards reluct ance to 
increase effort (since increased task effort might comprom ise the effi  ciency of 
self- refer ent processing). Depressed patients’ improve ments in perform ance when 
distrac ted (Foulds, 1952), an effect quite oppos ite to expect a tion from resource 
theory, may refl ect the replace ment of self- monit or ing plans by more task- 
oriented plans for coping with the distract ing stimuli. 

 The content of plans relat ing to task effort may be a fruit ful area for identi-
fy ing differ ences between anxiety and depres sion. As discussed in Chapter 6, 
depress ives appear to have a more global motiv a tional defi cit than anxiety 
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patients. Depressives may have a special impair ment, either in apprais ing input 
condi tions as unsuit able for enhanced effort, or in having plans which fail to 
increase effort in circum stances where non- depress ives would do so. An hypo-
thesis of this kind might also help to integ rate data on learned help less ness and 
causal attri bu tions within the model. However, there is currently insuf fi  cient 
evid ence from studies of atten tional perform ance to do so. Another task for future 
research is to determ ine the role in depres sion of subject ive fatigue, which is asso-
ci ated with decre ments in visual resource avail ab il ity (Matthews et al., 1990b).  

  Summary of the model 

 In this chapter, we have presen ted a detailed model of cognit ive processing as it 
relates to emotional disorder. It is proposed that a certain cognit ive- atten tional 
syndrome under lies indi vidual vulner ab il ity to emotional dysfunc tion. This 
syndrome consists of heightened self- focused processing, capa city limit a tions, 
reduced effi  ciency of cognit ive func tion ing, activ a tion of self- relev ant know-
ledge, and atten tional bias. In partic u lar, the use of a self- relev ant, rumin at ive and 
persev er at ive style of appraisal (active worry) is a perni cious compon ent of this 
syndrome. 

 We have modelled the processing char ac ter ist ics of emotional disorder on a 
cognit ive archi tec ture comprised of three inter act ing levels. The levels comprise 
(1) a low- level network of element ary processing units refl ex ively activ ated by 
incom ing stimuli, (2) controlled processing of self- relev ant inform a tion, which is 
volun tar ily initi ated and requires atten tional resources, and (3) a library of items 
of self- know ledge held in long- term memory. Interactions between processing at 
these differ ent levels supports the SREF, which controls select ive atten tion and 
response to self- relev ant stimuli. The SREF may be activ ated either by a volun-
tar ily imple men ted strategy or by intru sions of self- relev ant inform a tion from 
lower- level processing which activ ate discrep an cies between perceived actual and 
ideal states of the self. Social cues are partic u larly prone to elicit SREF activ ity. 
There are also pronounced indi vidual differ ences in the ease with which the 
SREF is engaged, related to person al ity traits such as dispos i tional self- focus and 
neur oticism. Activation of the SREF is recip roc ally linked to the access ing of 
self- relev ant know ledge in the form of generic plans for self- regu lat ory processing, 
which are adapted to the needs of the imme di ate situ ation by “on- line” controlled 
processing. Plans repres en ted as proced ural know ledge may be at least as import ant 
as declar at ive beliefs in gener at ing patho logy. Some plans are “meta- cognit ive” in 
nature, in that they are driven by the person’s beliefs about their internal 
processing, and direct atten tion towards feed back from such processing. 

 SREF activ a tion has both direct and indir ect consequences. The plans run by 
the SREF directly infl u ence processing strategies, such as monit or ing the output 
of lower- level processing for partic u lar types of intru sion, main tain ing focused 
atten tion on sources of threat en ing stimuli, and attempts at mood repair. Plans for 
controlling atten tional selec tion may be respons ible for the effects of negat ive 
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emotion on atten tional bias reviewed in previ ous chapters. In addi tion, the  
atten tional resource demands of SREF processing may inter fere with the effi -
ciency of some processing oper a tions. Demanding task- related processing and the 
modi fi c a tion of dysfunc tional self- know ledge may be partic u larly vulner able to 
impair ment of this type. 

 In the SREF model, emotional reac tions result from an anti cip ated failure 
(anxiety) or an actual failure (sadness) to meet the self- regu lat ory goals specifi ed 
by self- know ledge. The status of the plan for regu la tion will only infl u ence 
emotion when the SREF is active. Emotion is asso ci ated with the main ten ance of 
SREF processing as the indi vidual attempts to meet goal require ments and thus 
escape from unpleas ant affect ive exper i ence. Information concern ing the success 
or failure of the plan may be stored together with the plan in the self-referent 
know ledge base, so that emotion is gener ated without exten ded appraisal the next 
time the plan is accessed by the SREF. 

 In this chapter, we have seen how the model can be used to explain a wide 
range of clin ical and exper i mental fi nd ings in emotional disorder. In the next 
chapter, we discuss some of the import ant treat ment implic a tions of the model.             
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 CLINICAL IMPLICATIONS   

     In this chapter, we consider in detail the implic a tions of the present model for the 
treat ment of emotional disorders. In the fi rst section, we offer an account of the 
effi c acy of exist ing treat ments in terms of the new model, because the mech an-
isms of change specifi ed by the current model are differ ent from the mech an isms 
postu lated by other theor ies. In the second section, new implic a tions for treat-
ment are discussed, with an emphasis on the augment a tion of exist ing schema- 
based cognit ive therapy. While many of the treat ment implic a tions are consist ent 
with exist ing cognit ive therapy, several new possib il it ies are implied by the 
present model. In partic u lar, exist ing cognit ive theor ies offer no more than a 
basic prin ciple for therapy: namely, modi fy ing patients’ belief in dysfunc tional 
apprais als and assump tions and gener at ing replace ment know ledge. This approach 
tends to focus on modi fy ing the content of cogni tion (declar at ive know ledge), 
but it is likely that proced ural know ledge is at least as import ant in dysfunc tion. 
The theor ies fail to specify in detail the differ ent aspects of the cognit ive archi-
tec ture which may contrib ute to emotional prob lems. An analysis of this type 
is possible with the SREF model and it leads to new predic tions concern ing 
what should be done in treat ment. In addi tion, this model, unlike other 
cognit ive models, offers guidelines concerned with  how  cognit ive change may be 
best achieved.  

  Behavioural and cognit ive ther apies 

 A wide range of thera peutic approaches has been developed for, and applied to, 
depres sion and anxiety disorders. It is beyond the scope of this book to present 
a detailed analysis of these approaches. In this section, we discuss popular 
expos ure- based beha vi oural and cognit ive (Beckian) treat ments and consider 
how their effects may be inter preted in terms of the present SREF model. 
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  Behavioural approaches 

 Behavioural approaches to emotional disorders, partic u larly anxiety states, have 
used vari ations of expos ure- based tech niques. One of the most common fear- 
reduc tion tech niques, system atic desens it isa tion (Wolpe, 1958) is histor ic ally 
based on the prin ciple of recip rocal inhib i tion. That is, a learned fear response can 
be inhib ited by substi tut ing an antag on istic activ ity for it. The antag on istic 
activ ity is typic ally some form of relax a tion. Desensitisation involves learn ing a 
relax a tion response and apply ing this during gradual expos ure to the feared situ-
ation in imagin a tion and/or in real- life circum stances. In a review of treat ment 
studies, Jansson and Ost (1982) concluded that imaginal fl ood ing and real- life 
expos ure consist ently produced improve ment in agora phobic patients, whereas 
system atic desens it isa tion did not. Michelson and Marchione (1991) conclude 
that contem por ary fi nd ings indic ate that ther ap ist- assisted, prolonged, gradu ated 
real- life expos ure appears most effect ive in the treat ment of panic disorder with 
agora pho bia. However, the expos ure tech nique still appears inad equate for many 
patients. After review ing the meta- analyses of exist ing studies, they suggest that 
while expos ure is a relat ively bene fi  cial treat ment for this problem, a signi fi c ant 
propor tion of patients seem not to benefi t (60–75% show a clin ic ally signi fi c ant 
response, although the fi gure is closer to 50% if drop- outs and non- respon ders 
are included). Moreover, resid ual symp to mat o logy such as mild avoid ance is 
common. 

 Relaxation has been used in addi tion to expos ure treat ment, or as a treat ment 
in its own right in clin ical outcome studies. Generally, studies in which relax a-
tion and expos ure have been combined show that the combined treat ment is no 
more effect ive than expos ure alone (Michelson, Mavissakalian, & Marchione, 
1988; Ost, Jerremalm, & Jansson, 1984). However, several studies of panic show 
that relax a tion alone, in partic u lar applied relax a tion (Ost, 1987)—which involves 
the learn ing of relax a tion skills to short- circuit panic—plus programmed prac-
tice, is as effect ive as ther ap ist- assisted, real- life expos ure (see Michelson & 
Marchione, 1991, for a review). Applied relax a tion train ing (Ost, 1987) consists 
of six main stages, and home work prac tice is an import ant part of the treat ment. 
At the outset, patients are presen ted with a rationale emphas ising that relax a tion 
is a skill that can be learned and applied to break ing the “vicious circle” of panic. 
Patients are required to keep a record of early signs of anxiety so that they may 
increase their ability to recog nise such signs. The fi rst stage of relax a tion proper 
is  progress ive relax a tion , which involves the system atic produc tion and release of 
tension in a series of muscle groups. Stage two is  release only  relax a tion, which is 
aimed at redu cing the length of time needed to relax, and uses only the release 
phase learned previ ously. Following this stage,  cue- controlled relax a tion  is taught. 
This is quicker still (2–3 min) and focuses on slow breath ing and forming an asso-
ci ation between the self- sugges tion “relax” and feel ings of relax a tion. Stage four, 
 differ en tial relax a tion , involves relax ing using cue- controlled relax a tion followed 
by instruc tions in body move ment and subsequently relax a tion during partic u lar 
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activ it ies such as walking. This stage of relax a tion train ing is followed by  rapid 
relax a tion , which is aimed at redu cing the time needed to relax to 20–30 sec. It 
consists of prac tising cue- controlled relax a tion many times a day in response to 
seeing an agreed cue which is intro duced at differ ent loca tions in the person’s 
natural envir on ment (e.g. a red dot placed on the tele phone, wrist- watch, tele vi-
sion, etc.). The fi nal stage of applied relax a tion is  applic a tion train ing , in which 
patients are instruc ted to prac tise relax a tion in anxiety- provok ing situ ations. 
This often involves prac tice during expos ure to a wide range of anxiety- 
provok ing situ ations. 

 Exposure has also been used in the treat ment of obsess ive- compuls ive disorder. 
The beha vi oural model of this disorder proposes that ritu al istic beha viour main-
tains obses sions by redu cing the amount of expos ure to them, thereby prevent ing 
habitu ation (Rachman & Hodgson, 1980). Exposure has been combined with 
response preven tion to provide one of the most effect ive treat ments for obsess ive- 
compuls ive disorder. In this approach, the patient is encour aged not to use overt 
or covert ritu al ising responses during expos ure to feared stimuli. The results of 
studies employ ing expos ure and response preven tion are consist ent, with approx-
im ately 65–70% of patients showing improve ment which is main tained at 
follow- up (Foa, Steketee, & Ozarow, 1985; see Rachman & Hodgson, 1980, for 
a review).  

  Cognitive approaches 

 There are several cognit ive ther apies which have been used in the treat ment of 
emotional prob lems (e.g. Beck, 1976; Beck et al., 1979; Ellis, 1962; Meichenbaum, 
1977). Beck’s approach to treat ment is geared towards the collab or at ive modi fi c-
a tion of “dysfunc tional” think ing through verbal and beha vi oural re- attri bu tion 
tech niques. Detailed accounts of this treat ment are avail able else where (e.g. Beck 
et al., 1979; 1985; Wells, 1992). Generally, the treat ment consists of sharing a 
cognit ive formu la tion of the problem with the patient, and this is followed by the 
use of beha vi oural strategies designed to elevate mood in cases of depres sion. 
Treatment also focuses on the iden ti fi c a tion and ques tion ing of negat ive auto-
matic thoughts, and the modi fi c a tion of beha viour in a way which provides 
inform a tion import ant for social ising the patient in the cognit ive model and 
inval id at ing dysfunc tional thoughts, and valid at ing more func tional ones. These 
beha vi oural “exper i ments” often involve expos ure to feared situ ations set out to 
test danger- related cogni tions in anxiety or to reverse avoid ance and self- defeat ing 
beha viours in depres sion. Exposure exper i ments are presen ted as an oppor tun ity 
for patients to test their belief in negat ive thoughts. Thus the rationale for 
expos ure is expli citly related to the cognit ive formu la tion of the problem and 
expos ure is not used in a pure beha vi oural sense. Later in treat ment, usually 
follow ing symp to matic improve ment, verbal and beha vi oural re- attri bu tion 
tech niques are applied to the modi fi c a tion of patients’ more stable beliefs and 
assump tions concep tu al ised as under ly ing their stress vulner ab il ity. Several 
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studies have shown that this approach is effect ive in the treat ment of depres sion 
(e.g. Blackburn et al., 1981; Kovacs, Rush, Beck, & Hollon, 1981; Rush, Beck, 
Kovacs, & Hollon, 1977). However, there still appears to be a lot of scope for 
improv ing outcome, espe cially in the case of depres sion where relapse rates in 
outcome studies are between 20 and 33% after 12 months follow- up (see Clark, 
1990, for a review). In these instances, relapse is defi ned as return to treat ment or 
a BDI score of 16 or more. In a study by Evans et al. (submit ted), only 30% of 
patients who were offered cognit ive therapy found the treat ment accept able, 
respon ded to it in 3 months, and remained well over the next 2 years. 

 Cognitive therapy and closely allied treat ments have been used in the treat-
ment of panic (e.g. Clark et al., 1990; Salkovskis, Clark, & Hackmann, 1991; 
Sokol et al., 1989; see also Michelson & Marchione, 1991). The therapy outcome 
in panic appears super ior to that in depres sion. For example, Clark et al. (1990) 
compared cognit ive therapy with imipram ine, applied relax a tion and a no- 
treat ment condi tion. All treated groups were super ior to the control group on 
most meas ures. At post- treat ment, 90% of patients who had received cognit ive 
therapy were panic- free (i.e. no panics within the preced ing 2 weeks), compared 
with 50% of patients in the applied relax a tion group and 55% in the imipram ine 
group (only 7% of the control group patients were panic- free at the equi val ent 
time period). At 12-month follow- up, 85% of cognit ive therapy patients were 
still panic- free, compared with 47% of the relax a tion group and 60% of the 
imipram ine- treated patients. At 6–12-month follow- up, 5% of cognit ive therapy 
patients relapsed (required further treat ment), compared with 11% of the relax a-
tion group and 40% of imipram ine- treated patients. 

 In general clin ical prac tice, cognit ive- beha viour ther ap ists employ combin a-
tions of cognit ive and beha vi oural tech niques. The combin a tion is prob ably 
shaped by what they have found effect ive through exper i ence as well as by what 
is derived from a partic u lar model. With more eclectic approaches, it is partic u-
larly diffi  cult to explore the relat ive effi c acy of the more and less cognit ive 
compon ents. However, Beck’s cognit ive therapy has been compared with beha-
viour therapy in the treat ment of gener al ised anxiety by Durham and Turvey 
(1987) and Butler, Fennell, Robson and Gelder (1991). Both these studies suggest 
a slight superi or ity for the cognit ive approach, but the Durham and Turvey study 
was uncon trolled and strong conclu sions require other controlled compar is ons.   

  Accounting for exist ing therapy effects in the SREF model 

 In this section, we consider how the SREF model can account for the appar ent 
effi c acy of theor et ic ally diverse and proced ur ally differ ent treat ment approaches 
like those reviewed in the previ ous section. It is likely that the success of all ther-
apies depends to some extent on non- specifi c treat ment factors, such as support ive 
ther ap ist contact, the provi sion of a cred ible treat ment rationale and so on. The 
role of these non- specifi c factors can be accoun ted for by the present model. For 
example, these factors may simply facil it ate active encod ing and processing of new 
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inform a tion, which leads to a restruc tur ing of dysfunc tional self- know ledge. It is 
gener ally accep ted, however, that these factors alone are insuf fi  cient for clin ical 
improve ment in most cases. The treat ment perspect ives reviewed share other 
features which are partic u larly import ant for thera peutic gain as specifi ed by the 
present model. First, they typic ally involve some form of expos ure to feared 
stimuli in anxiety disorders. This is import ant because it facil it ates encoun ters 
with inform a tion capable of discon fi rm ing dysfunc tional self- know ledge. Second, 
the controlled execu tion of expos ure- related responses will over ride proced ural 
know ledge which normally specifi es beha vi oural avoid ance, and this should 
augment the devel op ment of new proced ures and increase exec ut ive control over 
choice of activ it ies. This is also likely to be the case in expos ure and response 
preven tion in the treat ment of obsess ive- compuls ive prob lems. Exposure and 
response preven tion can be concep tu al ised in terms of discon fi rm at ory learn ing: 
patients exper i ence expos ure to the feared stim u lus (e.g. thought or contam in ant) 
without enga ging in beha viours which are believed to thwart the appraised 
disaster asso ci ated with expos ure. In this way, they can learn at an uncon scious 
proced ural level that the stim u lus or situ ation is harm less. Exposure and response 
preven tion instruc tions also require beha viour change which depends on 
demand ing exec ut ive control over processing and, follow ing extens ive prac tice, 
leads to the devel op ment of new proced ural know ledge for the regu la tion of 
appraisal and beha viour during expos ure to stimuli. 

 The SREF model suggests that expos ure would not be effect ive if the patient 
is enga ging in persev er at ive SREF activ ity which drains resources. Thus, persev-
er a tion should be reduced before, during and imme di ately follow ing expos ure, to 
facil it ate processing and encod ing of new inform a tion. 

 The SREF model predicts that effect ive treat ment requires the modi fi c a tion 
of the content of dysfunc tional self- know ledge and provi sion of effect ive control 
over on- line SREF processing with a view to repla cing dysfunc tional proced ural 
know ledge govern ing inform a tion processing and beha viour. Exposure is 
effect ive when it facil it ates modi fi c a tion of dysfunc tional self- know ledge, 
increases control over processing in threat en ing situ ations, and leads to the form-
a tion of altern at ive proced ural know ledge, capable of activ a tion by previ ously 
distress ing stimuli. However, the model also implies that tradi tional expos ure 
may not produce optimal change in these dimen sions, primar ily because it does 
not provide a cognit ive set which facil it ates optimal and endur ing belief change, 
and it does not prevent the oper a tion of other dysfunc tional processing specifi ed 
by proced ural know ledge, such as SREF persev er a tion, select ive atten tion and 
monit or ing, which can contrib ute to anxiety main ten ance. We discuss this point 
in more detail in the next section. 

 The SREF model implies that the provi sion of control strategies such as relax-
a tion in the treat ment of anxiety is likely to be most effect ive when they modify 
self- know ledge. Furthermore, if success ful anxiety reduc tion is achieved in 
anxiety- provok ing situ ations, it is likely to increase beliefs about self- control and 
poten tially decata stroph ise the signi fi c ance of anxiety. However, if the control of 
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anxiety is a partic u lar goal specifi ed by the patient’s proced ural know ledge 
because, for example, he or she believes that exper i en cing anxiety is harmful to 
the phys ical or social self, this know ledge may remain unchanged if control 
strategies are used, and could main tain vulner ab il ity over a longer time- course. 

 Some vari et ies of relax a tion increase self-referent processing of body- state 
inform a tion. Activation of the SREF in this way prompts the access ing of self- 
know ledge asso ci ated with heightened body- aware ness. When this know ledge is 
dysfunc tional, as for example when it implies threat asso ci ated with somatic 
percep tion, para dox ical anxiety enhance ment is likely to occur. This is the 
phenomenon of relax a tion- induced anxiety repor ted in the liter at ure (e.g. Heide 
& Borkovec, 1983; 1984). Continued relax a tion prac tice under such circum-
stances could poten tially decata stroph ise the meaning of body- state inform a tion 
to the extent that it offers an altern at ive “safe” appraisal of sensa tions, which may 
be encoded within the activ ated know ledge system. 

 The present model also predicts that expos ure and relax a tion will be most 
effect ive when they exert an effect on meta- cogni tion; that is, when they increase 
patients’ perceived control over on- line processing. When these tech niques 
specify the use of non- persev er at ive self- control apprais als and beha viours, this is 
more likely to result in increased control over SREF activ ity under stress ful 
condi tions. This control is neces sary for effi  cient processing of belief- incon gru ent 
inform a tion. 

 Some treat ments use more direct cognit ive modi fi c a tion strategies. These 
approaches can be seen as directly chan ging on- line SREF processing by using 
proced ures such as distrac tion, chal len ging negat ive auto matic thoughts, and 
rational respond ing. These tech niques have been employed in eclectic treat ments 
such as anxiety manage ment where there may be varying degrees of emphasis on 
modi fy ing other levels of inform a tion processing such as the content of self- 
know ledge. Beck’s cognit ive therapy, in contrast, is expli citly direc ted at modi-
fy ing the content of cogni tion at SREF  and  self- know ledge levels, and also certain 
cognit ive processes typi fi ed by think ing errors (e.g. select ive abstrac tion, mental 
fi lter ing, jumping to conclu sions, etc.). We presume that these errors are plan- 
driven. Cognition is modi fi ed at both levels through verbal and beha vi oural tech-
niques. Verbal tech niques include identi fy ing and ques tion ing thoughts, 
review ing evid ence and counter- evid ence for them, gener at ing altern at ive 
apprais als, and refo cus ing atten tion on inform a tion which discon fi rms negat ive 
cogni tion. Behavioural tech niques are typic ally presen ted as exper i ments to gain 
new inform a tion and inval id ate, through exper i ence, certain negat ive thoughts 
and beliefs. Both the SREF and the schema models predict that treat ments which 
success fully modify dysfunc tional self- know ledge rather than just on- line activ ity, 
both of which are directly targeted in cognit ive therapy, should have super ior 
long- term bene fi ts compared with treat ments which do not do this. It is conceiv-
able that symptom- focused approaches like relax a tion and phar ma co lo gical inter-
ven tions are less effi  cient at self- know lege modi fi c a tion. For example, anxiolytic 
drugs seem not to modify atten tional bias in anxious patients (Golombok, 
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Stavrou, & Bonn, 1991). They are likely to modify on- line SREF activ ity or the 
activ ity of lower- level processes rather than more stable self- know ledge. However, 
drugs could be used to reduce state anxiety and free- up resources which the ther-
ap ist can then direct towards modi fi c a tion of self- know ledge. For example, SREF 
persev er a tion and ener getic effects in depres sion may be so severe that cognit ive 
modi fi c a tion can only be accom plished if these effects are initially moder ated 
with drugs. However, drugs with sedat ive effects may gener ally degrade 
processing, and so may reduce the avail ab il ity of dysfunc tional self- know ledge 
and plans, render ing modi fi c a tion diffi  cult. Improvements in depres sion with 
anti- depress ant drug treat ment are asso ci ated with changes in depress ive think ing 
similar to that achieved in cognit ive therapy (e.g. Simons, Garfi eld, & Murphy, 
1984). It may be that the release of atten tional resources accounts for the effects 
of anti- depress ants. The thera peutic effects of anti- depress ants may be contin gent 
on the belief that the drug will be effect ive, so that the patient is motiv ated to use 
extra resources for modi fy ing self- know ledge. 

 While there may be a common set of mech an isms which account for the 
effect ive ness of a diverse range of treat ment approaches, these approaches may not 
be equally effect ive in modi fy ing relev ant dimen sions of processing. The pure 
beha vi oural approach pays little atten tion to the patient devel op ing meta- 
cognit ive skills of increased aware ness of dysfunc tional cogni tion and the ability 
to ques tion that cognit ive content. In terms of the present model, the cognit ive 
approach would be favoured over pure beha vi oural treat ments (although present 
cognit ive approaches are not optimal) for emotional disorder because it directly 
modi fi es on- line SREF activ ity in order to disrupt persev er at ive processing, and 
in a way which facil it ates the modi fi c a tion of dysfunc tional self- know ledge. A 
prerequis ite for this type of correct ive processing is increased aware ness of SREF 
activ ity and manoeuvres which increase control over the processing driven by 
dysfunc tional plans. In summary, the present model can account for the treat-
ment effects of a range of approaches, in cognit ive- atten tional terms. However, it 
implies that partic u lar approaches might be more effect ive than others. Generally, 
the treat ments which combine the inter rup tion of persev er at ive SREF apprais als 
with increases in meta- cognit ive control and modi fi c a tion of self- know ledge at 
the declar at ive and proced ural level are most likely to produce bene fi  cial long- 
term effects. In addi tion, the model presen ted here offers several more specifi c 
implic a tions for the conduct of cognit ive therapy, which may increase the effi c acy 
of treat ment in the long term. These are considered in the next section.  

  New implic a tions for cognit ive therapy 

 Schema theory is predom in antly concerned with the content of declar at ive self- 
know ledge (e.g. “I’m weak”; “I’m bad”) and asso ci ated propos i tions or assump-
tions at the level of stable stored repres ent a tions. The SREF model specifi es the 
role of proced ural domains of self- know ledge addi tional to the declar at ive. We are 
not certain that declar at ive know ledge is actu ally stored as a discrete entity in 
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memory, since it may be the situ ational output of running a partic u lar plan. Thus 
the plan is the stable entity, whereas the declar at ive concept may not be. This 
would account for the vari ab il ity in self- beliefs observed within many patients 
across differ ent condi tions. If this is the case, it may not be partic u larly useful in 
the long term to chal lenge the declar at ive beliefs artic u lated by patients during 
therapy, although some of the manoeuvres used to do this may be more gener ally 
bene fi  cial because they also lead to modi fi c a tion of the plan. Challenging of the 
declar at ive belief may lead the patient to concede that they logic ally know that the 
belief is wrong but it still “feels as if it is right”. In other words, the plan is still 
func tion ing in response to partic u lar stimuli, and contin ues to activ ate the 
major ity of the pattern of cognit ive, affect ive and beha vi oural processes which are 
consist ent with the belief. In addi tion, the indic ator of the status of the plan, 
which may gener ate emotion, will not be infl u enced by chan ging the specifi c 
belief. We suggest that if the proced ure remains unmod i fi ed, it is likely to over-
ride the intel lec tual reappraisal of the belief. For example, a gener al ised anxious 
patient may report the belief “I’m vulner able”, which may be asso ci ated with plans 
direct ing hyper vi gil ance for threat, self- focused atten tion, active worry, and also 
beha viours such as avoid ance and heightened depend ency. If the plan is not modi-
fi ed, it will prevent expos ure to discon fi rm at ory inform a tion, and it is also likely 
to produce patterns of processing which increase feel ings of vulner ab il ity. 

 As there is little direct empir ical data on the organ isa tion of self- know ledge 
(see Segal, 1988), we do not wish to over state the role of plans in produ cing 
declar at ive self- beliefs. Even if these types of know ledge co- exist in stable form, 
it would be neces sary to modify both types of know ledge for the reasons we have 
just outlined. 

 Cognitive- beha vi oural treat ments have tended to emphas ise the control of 
symp toms by relax a tion and the inter rog a tion of thoughts within the SREF by 
the SREF. Challenging negat ive apprais als and gener at ing rational responses 
requires consid er able SREF resources and does not neces sar ily modify dysfunc-
tional self- know ledge or facil it ate optimal control over SREF func tion. Rather 
than using the SREF to inter rog ate thoughts, which could contrib ute to rumin-
a tion tend en cies in some patients, the present model suggests that attempts should 
be made to promote a meta- cognit ive detach ment from thoughts while main-
tain ing object ive aware ness of them. We may view this as a type of “discon nec ted 
mind ful ness”, which does not have full ego- involve ment and there fore does not 
trigger the full dysfunc tional SREF syndrome. This should also encom pass a 
 passive  “letting go” of rumin a tion combined with the obser va tion of thought but 
without active control. These proced ures could facil it ate: (1) the devel op ment of 
meta- cognit ive aware ness; (2) control over the selec tion of differ ent SREF 
strategies for appraisal; (3) the devel op ment of new strategies (plans) for regu-
lat ing SREF activ ity; (4) the freeing- up of resources for discon fi rm at ory 
processing and modi fi c a tion of beliefs. 

 This type of train ing is an import ant initial step in the endeav our to modify 
self- know ledge. The model predicts that effi  cient modi fi c a tion of self- know ledge 
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can be achieved by activ at ing the belief and examin ing it without trig ger ing the 
full- blown dysfunc tional SREF syndrome (persev er a tion, high self- focus, atten-
tional bias, etc.). The initial aim of treat ment based on the SREF model is the 
devel op ment by the patient of a higher meta- cognit ive aware ness at which level 
the indi vidual is encour aged to “reside”, rather than resid ing at the level of 
negat ive SREF apprais als them selves. This type of detached processing may be 
useful in prevent ing full SREF activ a tion and may be developed as an adapt ive 
coping strategy which facil it ates cognit ive control and discon fi rm at ory processing. 
Consistent with this, Roger et al. (1993) demon strated that detached processing, 
which involves not taking things person ally, feeling clear- headed about situ ations, 
decid ing it’s useless to get upset and just getting on with things, etc., repres ents an 
empir ic ally distinct mode of coping which may be more adapt ive than emotional 
coping and avoid ance strategies. They have developed the Cognitive Styles 
Questionnaire in which detached coping is an inde pend ent subscale. 

 The present model differs from current cognit ive approaches in another 
funda mental way. It implies that we should look at a person’s know ledge in a 
 dynamic  rather than a static way. Current cognit ive approaches focus on discon-
fi rm ing patients’ thoughts and use ques tions such as: “What’s your evid ence for 
think ing that?” “Is there any counterevid ence?” “What’s the think ing error?” 
The SREF approach advoc ates the use of ques tions which explore and modify the 
patient’s strategies for processing oper a tions such as select ive atten tion, eval u ation 
and memory search. Questions might include: “How do you form judge ments?” 
“What sort of evid ence do you look for?” “What are you paying most atten tion 
to in the situ ation?” “What is most salient?” “Are you focus ing on your thoughts 
or the situ ation?” “What memor ies are activ ated?” “Does the situ ation/stim u lus 
directly tell you this (inter pret a tion)—if not,  where  does your data come from?” 
Such ques tions are also crucial in explor ing the dynam ics of processing. Dynamic 
factors can be elucid ated by setting up exer cises in which patients are instruc ted 
to observe what they do in prob lem atic situ ations. This should go beyond merely 
observing negat ive auto matic thoughts (the contents of the SREF), and include a 
self- analysis of cognit ive processes using the types of ques tions presen ted above. 
This tech nique can be used to build a profi le of the patient’s dysfunc tional 
processing routine, which is specifi ed by his or her plan. Once the profi le has 
been estab lished, it can be system at ic ally modi fi ed so that: (1) main ten ance and 
construc tion of dysfunc tional self- know ledge can be averted; (2) new routines 
can be developed and prac tised in a way that leads to the construc tion and main-
ten ance of new know ledge; (3) simple elements may be added or changed in 
exist ing routines which have a profound effect on the implic a tional output and/
or have an inhib it ing effect on dysfunc tional processing by produ cing response 
compet i tion. 

 The use of proced ures like those presen ted here requires that patients become 
aware of when a malad apt ive plan is oper at ing. Once again, the devel op ment of 
detached mind ful ness is likely to be a neces sary prerequis ite, and when combined 
these tech niques can be aimed at teach ing control over the selec tion of generic plans 
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for processing. In the next section, we discuss other meta- cognit ive consid er a tions 
in the clin ical formu la tion of patients’ prob lems and in treat ment. 

  A neglected dimen sion of self- know ledge: Meta- cognit ive beliefs 

 Cognitive approaches to emotional disorders have focused primar ily on the role 
of beliefs about the self as a social object or beliefs about phys ical well- being. The 
SREF model proposes that a third dimen sion of belief and cognit ive processing, 
which has been largely neglected by previ ous theor ies, is also import ant in 
psycho path o logy. This dimen sion consists of beliefs and proced ures concerned 
with the regu la tion and inter pret a tion of one’s own cognit ive processes, which 
appear to be impaired in patients (Slife & Weaver, 1992). 

 The SREF system serves to promote self- regu la tion, which includes regu la-
tion of the cognit ive envir on ment as well as affect ive, phys ical and psychoso cial 
status. It is essen tial, for example, that an indi vidual can reli ably discrim in ate 
“reality” from internal fantasy (see pp. 333–336 for a theor et ical discus sion of 
how this may relate to obses sional check ing). In order for this type of discrim in-
a tion to occur, the indi vidual must possess know ledge about the signi fi c ance and 
meaning of his or her own cognit ive events. We saw in Chapter 7 that some 
patients with emotional disorders have partic u lar meta- cognit ive beliefs 
concern ing danger or safety asso ci ated with certain forms of cogni tion. For 
example, an obses sional patient may believe that having bad thoughts is likely to 
make bad things happen. Moreover, this belief may be accom pan ied by the activ-
a tion of lower- level processing units for detect ing such events, so that intru sions 
become more frequent or intense. We propose that dysfunc tion at the meta- 
cognit ive level is of primary signi fi c ance in obsess ive- compuls ive disorder and in 
disorders involving subject ively uncon trol lable persev er at ive worry. However, 
dysfunc tional meta- cognit ive apprais als also occur in some panic patients who, 
for example, believe that their spon tan eously occur ring images of loss of beha vi-
oural control (e.g. images of rushing out of a crowded shop or going crazy) mean 
that they will actu ally lose control. We infer that this type of appraisal is based on 
dysfunc tional meta- cognit ive know ledge. For example: “Having images about 
loss of control means it is more likely to happen”; “My images of disaster predict 
the future”; “If I think I’ve lost control then I prob ably have lost control”. 

 Meta- cognit ive beliefs and proced ures are likely to be part of general- purpose 
self- regu lat ory processes and plans and “weak- method proced ures” in Anderson’s 
(1987) termin o logy. If they include faulty know ledge, it will be neces sary to 
modify them as well as modi fy ing other more specifi c know ledge about the phys-
ical and social self. The modi fi c a tion of general meta- cognit ive know ledge may 
be an import ant addi tion to the modi fi c a tion of more specifi c know ledge, because 
this know ledge may determ ine the types of beha vi oural and cognit ive strategies 
employed as new plans develop. For example, a hypo chon dri acal patient who 
believes that worry ing about health will keep him or her safe may not respond 
optim ally to proced ures designed to reduce the frequency, or chal lenge the 
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content, of worry unless the proced ures also chal lenge the meta- cognit ive belief. 
Similarly, attempts to modify the content of disturb ing intrus ive images of cata-
strophe of some patients may reduce the imme di ate distress accom pa ny ing the 
image, but if the patient believes that such images indic ate that the cata strophe is 
highly likely, he or she will remain vulner able to distress from subsequent intru-
sions. Other forms of meta- cognit ive know ledge are also relev ant in infl u en cing 
a person’s situ ational apprais als and choice of coping response. Knowledge about 
the effi c acy and control lab il ity of one’s cognit ive system (e.g. Wells, 1994a,b) 
may be import ant for general- purpose know ledge involved in the form a tion of 
more specifi c proced ural know ledge. While not all emotional disorders will 
involve dysfunc tional beliefs about cogni tion, we propose that they do all involve 
dysfunc tional meta- cognit ive plans, which specify, for example, persev er at ive 
worry, atten tional bias, monit or ing and so on. 

 Apart from the content of meta- cognit ive beliefs and asso ci ated apprais als 
which may be involved in psycho path o logy, other dimen sions of processing 
which we may also term meta- cognit ive could play a role in the main ten ance of 
emotional prob lems. Cognitive processes and also beha viours specifi ed by meta- 
cognit ive plans may reduce the subject ive control lab il ity of unin ten ded thought. 
For example, certain thought regu lat ory responses such as suppres sion might be 
coun ter pro duct ive. It is likely that other attempts at thought control such as neut-
ral ising may have similar dele ter i ous consequences because they increase the 
range of stimuli which become asso ci ated with the unwanted thought, thus 
increas ing the range of poten tial trig gers. Furthermore, attempts at control are 
likely to increase preoc cu pa tion with lower- level cognit ive products. 

 Meta- cognit ive plans may specify certain types of SREF activ ity when activ-
ated. For example, a social phobic when asked to give a formal present a tion may 
engage in SREF persev er at ive activ ity consist ing of rehearsal of the situ ation in a 
worri some (negat ive) way. Even if the patient has received psycho lo gical treat-
ment and no longer exper i ences the conscious belief that he or she will act fool-
ishly in the situ ation, the patient could still fi nd that he or she engages in worry 
and becomes unne ces sar ily appre hens ive because the plan for SREF activ ity is 
not yet over rid den. 

 In conclu sion, cognit ive therapy should focus on elicit ing and modi fy ing 
dysfunc tional meta- cognit ive know ledge in addi tion to other vari et ies of self- 
know ledge. Modifi cation of dysfunc tional meta- cognit ive know ledge may 
involve the reversal of atten tional and beha vi oural responses which block natural 
discon fi rm a tion of declar at ive know ledge, and also encour age use of proced ures 
like those outlined which lead to the learn ing of new plans which facil it ate effi c-
a cious cognit ive control.   

  Secondary “emotion” 

 Since the SREF system is concerned with the processing of self- relev ant inform-
a tion and with self- regu la tion, it is also the source of appraisal of emotion. We 
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saw in Chapter 6 that it is possible to distin guish worry about worry from other 
dimen sions of worry (Wells, 1994a), and some models of anxiety such as panic 
propose a central role of fear of fear (e.g. Goldstein & Chambless, 1978). Similarly 
in depres sion the problem may be compoun ded by depres sion about depres sion 
(e.g. Teasdale, 1985). The SREF model under lines the import ance of this type of 
second ary emotion as a consequence of not meeting emotional self- regu lat ory 
goals, and adds impetus for the modi fi c a tion of goals and plans which give rise to 
second ary emotion. More specifi c ally, therapy should aim to provide patients 
with a degree of accept ance of their emotional reac tions, decata stroph ise the 
meaning of emotion and increase perceived control of adverse consequences, so 
prevent ing second ary emotion.  

  Stimulus consid er a tions in treat ment 

 Stimulus consid er a tions are of central import ance in cognit ive therapy derived 
from the SREF model. It is not possible to erase directly an exist ing item of self- 
know ledge, but it is possible for a patient to learn new know ledge which is 
stronger than the initial know ledge and is called by the same stim u lus input. It is 
import ant, there fore, to conduct therapy so that it resembles as closely as possible 
real stim u lus confi g ur a tions which activ ate the patient’s problem. If the confi g ur-
a tion does not match that which normally leads to distress, the patient will not be 
able to learn new declar at ive and proced ural know ledge which is spon tan eously 
activ ated in distress ing situ ations. The some times high specifi city of stim u lus 
confi g ur a tions required to activ ate dysfunc tional processing and negat ive affect 
could account for the vari able nature of some emotional prob lems. For example, 
an agora phobic patient who fi nds that on some occa sions a phobic situ ation does 
not elicit anxiety, is likely to be respond ing to micro- vari ations in the external 
and internal envir on ment (e.g. intens ity of certain body sensa tions and the 
number of other people in the situ ation), which determ ine whether or not 
dysfunc tional know ledge will be called. In treat ment, it will be neces sary to 
expose the patient to all combin a tions of stim u lus char ac ter ist ics which normally 
elicit distress in chan ging declar at ive and proced ural self- know ledge.  

  Modifying on- line SREF activ ity 

 Processing of the SREF is initi ated by plans derived from self- know ledge or by 
intru sions from lower- level processes. However, it is also involved in the modi fi c a-
tion of these aspects of func tion ing. Changes in the self- regu lat ory system can only 
be achieved in psycho lo gical therapy via modi fi c a tion of processing at the SREF 
level. The effi c acy of treat ment will be moder ated by the extent to which SREF 
processing can be manip u lated, so that it activ ates the appro pri ate dysfunc tional 
self- know ledge and concur rently processes discon fi rm at ory inform a tion, and 
consequently modi fi es self- know ledge in long- term memory. Perseverative SREF 
activ ity may prevent the processing of new inform a tion and the devel op ment of 
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new plans because it reduces atten tional resources, and it may also lead to stim u lus 
gener al isa tion for subsequent activ a tion of dysfunc tional know ledge. In such cases, 
it will be import ant to block SREF persev er a tion early in treat ment, perhaps using 
atten tion- modi fi c a tion tech niques and/or the provi sion of discrete controlled 
worry periods (e.g. Borkovec, Wilkinson, Folensbee, & Lerman, 1983). 

 The devel op ment of new plans for processing also has to be accom plished 
through repeated controlled SREF activ ity. This may consist of instruct ing the 
patient in the redeploy ment of atten tion during normal and negat ive affect ive 
states. The aim here is the facil it a tion of increased percep tion of cognit ive control 
and the processing of inform a tion which is incon gru ent with dysfunc tional self- 
know ledge. The prac tise of control over SREF activ ity will also strengthen 
general- purpose meta- cognit ive plans. The aim of treat ment should not merely 
refl ect attempts at modi fy ing the content of SREF apprais als, but also emphas ise 
the devel op ment of new proced ures for eval u at ing the signi fi c ance of lower- level 
outputs.  

  Procedures and goals 

 Self-relevant proced ural know ledge consists of specifi c a tions for processing or 
action sequences aimed at fulfi lling person ally relev ant goals for self- regu la tion. 
In the present model, failure to meet import ant goals results in negat ive affect. 
Such fail ures may be caused by the use of inap pro pri ate processing and beha vi-
oural responses, negat ively biased eval u ation of the success of plans, and atten-
tional defi  cits. They may also be the result of unreal istic goals which are 
unob tain able. Thus, the modi fi c a tion of proced ural know ledge should encom-
pass the iden ti fi c a tion and chan ging of unreal istic goals for self- regu la tion. These 
goals are likely to be tied to partic u lar beliefs about the costs of not achiev ing the 
goal, but may remain active even if the belief is modi fi ed. For example, a social 
phobic’s goal may be to gain accept ance from every one: this may be oper a tion al-
ised by never showing signs of negat ive emotion around others and always putting 
others’ needs before one’s own. The goal of accept ance from every one they know 
is unreal istic, and may continue to shape beha viour even when they no longer see 
a great personal cost of not achiev ing this goal. However, pursuit of the goal has 
negat ive implic a tions for emotional well- being because it will lead to frequent 
fail ures to meet the goal (discrep an cies) and may also produce unhealthy inter-
per sonal encoun ters in which one’s own needs in other areas are not met.  

  Conclusions: A summary of specifi c treat ment implic a tions 

 Several treat ment innov a tions are sugges ted by the present model. The general 
thera peutic rationale should be to create  replace ment  self- know ledge which guides 
the SREF in response to stress, rather than just  chal len ging  negat ive auto matic 
thoughts and beliefs. The prin cipal thera peutic implic a tions are summar ised 
below:
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   1.   Emotional disorders should be concep tu al ised in terms of an inter ac tion 
between levels of cogni tion.  

  2.   Cognitive processes as well as content should be modi fi ed as part of a dynamic 
concep tu al isa tion of self- know ledge.  

  3.   Patients should be encour aged to develop a higher meta- cognit ive aware ness 
and learn to process inform a tion in a way that does not trigger full- blown 
dysfunc tional SREF activ ity. This may be achieved by train ing in self- 
obser va tion and atten tional control which promotes “detached mind ful ness”.  

  4.   Dysfunctional plans for direct ing processing can be inferred from obser va-
tion of atten tional, memory and ideational processes during prob lem atic 
situ ations. This  meta- cognit ive profi l ing  can be used to identify prob lem atic 
processing routines, which can then be modi fi ed to facil it ate discon fi rm a tion 
and replace ment of know ledge. It is import ant to modify these routines 
(plans for processing) as well as the content of know ledge. We envis age four 
stages to the devel op ment of new routines: (i) detached objectiv ity and 
devel op ment of meta- cognit ive skills; (ii) exam in a tion of situ ational 
processing routines; (iii) modi fi c a tion of old routines and their imple ment a-
tion; (iv) repeated prac tice at situ ational selec tion and execu tion of these new 
routines.  

  5.   Treatment should involve a micro- analysis of stim u lus confi g ur a tions which 
trigger self- know ledge. Effective thera peutic confi g ur a tions are those which 
closely match real- life confi g ur a tions, so that newly acquired plans can be 
developed which are spon tan eously activ ated by real- life trig gers and which 
over ride dysfunc tional plans.  

  6.   Procedural know ledge specifi es plans for both processing and beha vi oural 
responses. Cognitive and also beha vi oural responses which main tain dysfunc-
tional processing and prevent discon fi rm a tion of faulty know ledge must be 
iden ti fi ed and reversed.  

  7.   Modifi cation of self- know ledge and lower- level processing activ it ies is 
achieved through manip u lat ing on- line SREF activ ity. Due to capa city 
limits, persev er a tion of such activ ity has to be blocked early in treat ment in 
order to increase subject ive control over processing, and facil it ate both activ-
a tion of dysfunc tional plans and the effi  cient processing of discon fi rm at ory 
inform a tion. This will require a detailed analysis of the problem and a high 
level of thera peutic skill, because the block ing of persev er a tion must not be 
achieved at the expense of remov ing the trigger condi tions which produce 
distress.  

  8.   The locus of dysfunc tional processing in some disorders may be predom in-
antly meta- cognit ive. This suggests that a more specifi c clin ical concep tu al-
isa tion of disorders such as obsess ive- compuls ive disorder may be developed.  

  9.   Formulation of clin ical prob lems based on the present model should commu-
nic ate to patients that: (a) the main ten ance of dysfunc tional processing is 
subject to volun tary modi fi c a tion; (b) conscious control is, however, not 
neces sary for the main ten ance of self- regu la tion in most circum stances (i.e. 
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patients may be apply ing controlled processing to relat ively auto matic activ-
it ies and this is unne ces sary); (c) faulty know ledge about the social, phys ical 
and/or cognit ive self is respons ible for main tain ing the emotional problem; 
(d) this know ledge is main tained by partic u lar plans of action asso ci ated with 
the know ledge (e.g. beha vi oural avoid ance, body- focused atten tion, rumin-
at ive processing, etc.); (e) it is neces sary to modify beliefs about the self and 
also plans for think ing and behav ing.  

  10.   Plan goals should be specifi ed so that unreal istic and coun ter pro duct ive goals 
can be altered, and the implic a tions of not meeting goals can be decata-
stroph ised.  

  11.   Exposure to a wide range of emotional trig gers (situ ations) with concom-
it ant execu tion of new plans is neces sary in order for new plans to over ride 
dysfunc tional ones (i.e. to achieve stim u lus gener al isa tion of know ledge 
activ a tion).  

  12.   A patient may be able to recog nise intel lec tu ally the faulty nature of declar-
at ive cogni tions, but still “feels” as if the cogni tion is correct. In such circum-
stances, it is likely that therapy has failed to modify the dysfunc tional 
cognit ive and beha vi oural plan which contin ues to operate in a discrep ancy- 
redu cing way. This phenomenon may also result from the devel op ment in 
treat ment of a general- purpose meta- cognit ive plan which enables the 
patient to intel lec tu al ise other dysfunc tional know ledge, although there is 
not yet a replace ment plan for this dysfunc tional know ledge.  

  13.   Since persev er at ive SREF appraisal, which is normally verbal, can affect the 
content of self- know ledge and the activ ity of lower- level networks in a dele-
ter i ous way, this type of processing should be preven ted follow ing expos ure 
to emotional trig gers. That is, patients should be encour aged to allow 
stress ful stim u la tion to decay “in its own way” and not actively recycle events 
in the SREF. This may require a general strategy shift for dealing with 
emotional issues.  

  14.   A general marker for the effi c acy of treat ment in modi fy ing the dysfunc-
tional SREF syndrome is the extent to which treat ment reduces self- focused 
processing tend en cies.        
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 CONCLUSIONS   

   Overview of theor et ical issues 

 In the fi rst two parts of this book, we reviewed a variety of differ ent theor ies 
relat ing to atten tion and emotion. In the course of construct ing the novel theory 
presen ted in  Chapter 12 , we adopted or modi fi ed some exist ing theor et ical 
propos i tions, and rejec ted others. The aim of this section is to summar ise the 
prin cipal theor et ical issues with which our theory is concerned, to acknow ledge 
our debts to exist ing theory, and to identify the prin cipal areas of differ ence 
between our theory and others. In subsequent sections, we consider future exper-
i mental work on the SREF model, the rela tion ship between the SREF theory 
and psycho bi o lo gical approaches to emotion, and the implic a tions of the model 
for future clin ic ally oriented research. 

  Choice of inform a tion- processing frame work 

 All frame works, such as network and schema theor ies, are meta phors, not to be 
taken too liter ally. With suffi  cient effort in theory devel op ment and rami fi c a tion, 
the avail able data on emotion and bias could prob ably be fi tted to most of the 
frame works in current use. We propose that contem por ary theor ies of atten tion 
and skill (e.g. Ackerman, 1988; Norman & Shallice, 1985), which accom mod ate 
the roles of resources and strategies, and which differ en ti ate auto matic, controlled 
and exec ut ive processes, are partic u larly well- suited to explain ing emotional bias 
effects. The adop tion of skill theory allows us to deal with the fact that affect ive 
patho logy in every day life is most typic ally expressed in complex social encoun-
ters, such as initi at ing or main tain ing an intim ate rela tion ship. Under these 
condi tions, past exper i ence is only a general guide to action, and beha viour 
requires recon fi g ur a tion of learned tech niques for eval u ation and reac tion in the 
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light of current circum stances. The theory of skilled beha viour at cognit ive 
and autonom ous stages of learn ing, depend ing on the degree of proced ur al isa tion 
of skill (Anderson, 1982), provides insight into how malad apt ive “skills for 
living” may be developed and preserved. Excessive self- focused processing leads 
to (1) inef fi  cient skill devel op ment, modi fi c a tion and execu tion at the cognit ive 
stage, (2) long- term storage of malad apt ive proced ures and self- know ledge, and 
(3) diffi  culties in modi fy ing pre- exist ing malad apt ive proced ures. Maladaptive 
proced ures both use up atten tional capa city other wise alloc at able to other activ-
it ies, and initi ate strategies which cause atten tional bias. That emotion infl u ences 
rule- based produc tion systems has been recog nised (e.g. Forgas, 1989), but 
previ ous work has not tackled the role of atten tional processes and demands in 
modi fy ing the oper a tion of produc tions. 

 From this perspect ive, other frame works have the follow ing disad vant ages. 
Network theory tends to lead to an excess ive emphasis on lower- level processing 
and spread ing activ a tion. Although control processes may be accom mod ated 
within network theory (Ingram, 1984), it is diffi  cult for such theor ies to explain 
how negat ive bias can become an integ ral part of the person’s strategies and 
exec ut ive routines, even in the absence of activ a tion of specifi c lower- level 
processing units asso ci ated with negat ive constructs. We assert that there is a 
sense in which the processing of the clin ical patient is always primed to be guided 
by negat ive beliefs even when stim u lus input is not overtly negat ive. The kind 
of atten tional theory proposed by Williams et al. (1988) seems too rigid in its 
alloc a tion of bias effects to specifi c atten tional stages. As discussed in  Chapters 4  
and  5 , the evid ence for this degree of specifi city of biasing is equi vocal. However, 
it may do as an approx im a tion; possibly the char ac ter istic generic plans of 
anxious patients have a broad tend ency to be direc ted towards specifi c processing 
stages. In addi tion, this frame work is not well- suited for accom mod at ing 
learn ing- based effects, such as differ ences in the degree of proced ur al isa tion 
of specifi c plans. The schema theory of anxiety (e.g. Beck et al., 1985) in many 
ways offers an over view of the nature of affect ive disorder as derived from 
the self- relev ant know ledge base similar to the present approach. Its weak ness 
is that it does not specify how that know ledge inter acts with atten tional 
processing. Hence, it cannot explain the task- specifi city of bias effects as the 
current approach can.  

  Causes of atten tional bias in anxiety 

 We have argued that atten tion is biased by the content of generic plans for 
controlling selec tion of inform a tion, apprais ing inform a tion and choos ing coping 
strategies. However, the nature of bias is unstable to the extent it depends on 
on- line modi fi c a tion of the generic plan, dynamic inter ac tion between the 
execu tion of the plan and intrud ing inform a tion from lower- level processing, 
and direct and indir ect effects of capa city limit a tion. This view differs from 
network theory (Bower, 1981; 1987) and from Williams and co- workers’ (1988) 
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atten tional theory in emphas ising the role of high- level, self- relev ant inform a tion 
in LTM in exert ing top- down infl u ence on atten tion. The hypo thesis is not 
unlike the trans ac tional theory of stress, which proposes that appraisal is infl u-
enced by the know ledge base (Lazarus & Smith, 1988), though without specify ing 
processing mech an isms in detail. We consider that Ingram’s (1984) view of 
depres sion as result ing from an inter ac tion between invol un tary lower- level 
processing and faulty cognit ive control strategies gener al ises to anxiety and other 
affect ive disorders. However, we see indi vidual differ ences in anxiety symp toms 
as caused primar ily by the content of self- relev ant know ledge, includ ing the 
proced ural know ledge gener at ing cycles of self- refer ent processing. We also 
emphas ise the role of stra tegic post- atten tional processing in both anxiety and 
depres sion. Our inter pret a tion of the evid ence (see  Chapter 5 ) is that lower- level 
and pre- attent ive processing appears to be infl u enced mainly by relat ively 
object ive, external prop er ties of stimuli, such as its threat value (Pratto & John, 
1991), rather than by indi vidual differ ences in threat sens it iv ity. Other authors 
(e.g. MacLeod & Rutherford, 1992) see the evid ence differ ently, and further 
fi ne- grained analysis of bias in exper i mental studies of select ive atten tion is 
neces sary.  

  Automaticity 

 In  Chapter 5 , we claimed that the evid ence for auto mati city of bias has been 
exag ger ated, with respect to the three criteria of volun tary control, capa city 
usage and conscious ness. This view sets apart our approach from that of Williams 
et al. (1988) and Bower (1981), though less so from some of Bower’s subsequent 
theor ising (e.g. Bower & Cohen, 1982). We agree with Eysenck (1992) that 
a full under stand ing of anxiety effects requires an analysis of selec tion of 
strategies, such as those which may under lie hyper vi gil ance phenom ena. We 
agree with prac tic ally every one in identi fy ing reduced atten tional capa city as 
an import ant element of anxiety states, but partic u larly with Sarason et al. (1990) 
in their iden ti fi c a tion of self- preoc cupy ing thoughts as the main source of 
cognit ive inter fer ence. We have also sugges ted that anxiety defi  cits may often 
be motiv a tional, in the sense that the person has diffi  culty main tain ing concur-
rent goals for self- refer ent and task- refer ent processing, as well as directly 
medi ated by lack of capa city. SREF theory states also that the imme di ate cause 
of self- preoc cu pa tion is controlled processing gener ated by the initi ation of a 
specifi c self- regu lat ory plan. However, auto matic activ a tion may contrib ute to 
the choice of generic plan from which the specifi c plan is derived, in a manner 
some what analog ous to know ledge activ a tion theory (Higgins, 1990), although 
we concur with Bargh (1992) that auto mati city is prob ably only partial in this 
respect. Connectionist theor ies of atten tion (e.g. Cohen et al., 1992) offer a 
suit able frame work for concep tu al ising partially auto matic processes as activ ated 
both by lower- level asso ci at ive links and by higher- level “atten tion units”. 
Logan’s (1990) view that inform a tion in LTM may be activ ated auto mat ic ally 
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as a result of atten tional stim u lus processing may provide further insight into 
know ledge activ a tion processes.  

  Role of self- focus of atten tion 

 We support Ingram’s (1990) conten tion that self- focus is a central feature of 
affect ive disorder, and Carver and Scheier’s (1981) hypo thesis that self- focused 
processing is essen tially regu lat ory in nature. However, we would place more 
emphasis on vari ation in the recip rocal inter ac tion between self- focus and the 
know ledge base. The partic u lar generic plan activ ated will infl u ence the beha vi-
oural consequences of self- focus, in determ in ing whether atten tion is direc ted 
towards external self- refer ent stimuli or towards internal rumin a tion and 
appraisal, for example. Conversely, the plan may lead to the restruc tur ing of self- 
relev ant inform a tion and proced ures in LTM, or it may gener ate persev er at ive 
cogni tions which block restruc tur ing. We also emphas ise the import ance of 
self- refer ent processing of social cues, activ a tion of discrep an cies between self- 
know ledge and socially derived self- guides (Higgins, 1990) and public self- 
conscious ness in gener at ing affect ive disorder. In non- clin ical samples, public 
self- conscious ness appears to have a more general asso ci ation with emotional 
stress than private self- conscious ness, whose effects on well- being may vary with 
factors such as demands for atten tional capa city and second ary appraisal.  

  Dynamic factors 

 We take from the trans ac tional theory of stress (Folkman & Lazarus, 1984) the 
import ance of the chan ging, unfold ing nature of the encoun ters which gener ate 
negat ive affect. Laboratory exper i ments on anxiety and atten tion prob ably tend 
to over look systemic change and the processing of feed back from task perform-
ance. Self- know ledge infl u ences select ive atten tion, but, over time, selec tion 
strategy feeds back to reshape the know ledge base. We have iden ti fi ed three 
instances of “vicious circles” which may promote patho logy. The fi rst is the cycle 
of mutu ally rein for cing negat ive cogni tions and phys ical sensa tions gener ated by 
the lower level of processing evident in panic attack (Clark, 1986). Sensations 
intrude into conscious ness, activ at ing self- focused processing and negat ive eval-
u ation proced ures, which in turn amplify the intru sions. The second is the tend-
ency of self- focus to gener ate prolonged rumin at ive cogni tion, which inter feres 
with the adapt ive coping response and alter a tion of malad apt ive beliefs (e.g. 
Nolen-Hoeksma, 1991). We have char ac ter ised appraisal processes of this type as 
suppor ted by a set of self- refer ent proced ures which form a “network” to the 
extent that they tend to call each other repeatedly, so that the high- level goals of 
self- regu la tion are diffi  cult to achieve. The third is the cycle of degen er at ing 
social inter ac tion, which may be asso ci ated with depres sion (McCann, 1990). 
Negative self- beliefs tend to impair social skills and gener ate unat tract ive styles of 
reac tion to others, and raise the person’s sens it iv ity to negat ive feed back. These 
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char ac ter ist ics tend to elicit negat ive reac tions from the person inter act ing with 
the depress ive, which in turn strengthens the negat ive beliefs. The import ance of 
dynamic effects such as the recyc ling of negat ive inform a tion (Ingram, 1984) has 
been recog nised before, but we consider the SREF theory makes their nature 
partic u larly expli cit, and distin guishes qual it at ively differ ent cyclic effects. We 
have refrained from any refer ence to formal systems theory, because too often in 
psycho logy it simply provides an excuse for propos ing a mish- mash of complex 
and untest able inter re la tion ships between vari ables, but dynamic processes 
require further atten tion.  

  Differences and simil ar it ies of specifi c disorders 

 We differ sharply from Williams et al. (1988) in suppos ing that differ ent types of 
affect ive disorder are asso ci ated with entirely separ ate inform a tion- processing 
mech an isms. We would agree with Ingram (1990) and Beck et al. (1985) in 
suppos ing that the various disorders share qual it at ively similar features, such as 
excess ive self- focus and guid ance of atten tion by malad apt ive know ledge 
struc tures, evid enced most clearly by the gener al ity of Stroop test effects. The 
overlap of the cognit ive consequences of anxiety and depres sion maps onto 
overlap of their clin ical diagnostic features. Tentatively, we identify the common 
elements of atten tional bias in the emotional disorders with Clark and Watson’s 
(1991) diagnostic category of general affect ive distress. Further work is neces sary 
on the rela tion ship of disorders such as obses sional- compuls ive neur osis, panic 
and phobias to general affect ive distress. There may well be some degree of 
specifi city of bias in cogni tion asso ci ated with specifi c disorders, such as the 
specifi c anxiety and depres sion syndromes iden ti fi ed by Clark and Watson 
(1991). We suggest that future research on atten tional bias should attempt to 
“partial out” general affect ive distress, before testing for specifi c cognit ive features 
of specifi c disorders. 

 The present model implies that emotional disorders of anxiety, depres sion and 
obses sion al ity, and possibly other disorders also, are asso ci ated with a general core 
dysfunc tional atten tional syndrome. Specifi c features of partic u lar disorders are 
super im posed on this general syndrome, as determ ined by the nature of self- 
know ledge, and the result ing content of SREF apprais als, strategies and goal 
states. In depres sion, apprais als concern themes of loss and failure, strategies are 
emotion- focused and effort- avoid ant, and there is a persist ent failure to meet goal 
require ments. In anxiety, apprais als concern future threat and danger, strategies 
may include active search for threat as well as emotion- focused coping, and the 
goal discrep ancy concerns anti cip ated failure to meet self- preserving goals. 
Appraisals in obses sion are those of personal respons ib il ity for future harm to self 
and others (see Salkovskis, 1985), strategies are primar ily meta- cognit ive, and 
goals may be char ac ter ised by both present and anti cip ated failure. Nevertheless, 
despite these import ant differ ences, all these disorders partake of the common 
char ac ter ist ics of the SREF syndrome.  
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  Individual differ ences 

 Our approach to person al ity and indi vidual differ ences is in line with 
contem por ary inter ac tion ist approaches, which emphas ise the joint infl u ence of 
person al ity and situ ational factors (Deary & Matthews, 1993). The strength of 
person al ity effects will tend to vary with the scope for indi vidual differ ences in 
appraisal and coping. To some extent, the SREF model differ en ti ates the cognit ive 
bases of differ ent aspects of person al ity. We have iden ti fi ed dispos i tional self- 
focus essen tially with the access ib il ity of processing routines which activ ate both 
the SREF and self- relev ant know ledge, and neur oticism with the access ib il ity of 
specifi c ally negat ive self- relev ant know ledge and proced ures for appraisal and 
coping. We also identify traits mainly with the know ledge base, and states with 
the imme di ate extent and char ac ter of SREF processing. Traits and states will 
inter act, however, such that malad apt ive aspects of person al ity are enhanced by 
high levels of SREF activ ity. Our approach avoids the pitfalls of over- simplistic 
psycho bi o lo gical approaches to person al ity while main tain ing the causal import-
ance of the cognit ive struc tures and processes asso ci ated with person al ity. We 
also avoid over- reli ance on a central trait of “negat ive affectiv ity” (Watson & 
Clark, 1984) infl u en cing cogni tion and emotion in a uniform fashion regard less 
of context.   

  Further exper i mental research 

 In this section, we outline some of the prin cipal areas of theor et ical uncer tainty, 
and the kind of work neces sary to integ rate research in these areas with the atten-
tional theory of emotional disorder. 

  Development of skill theory 

 Any theor et ical state ment in psycho logy must trade off fl ex ib il ity of applic a tion 
against scientifi c rigour. It might be argued that schema and network theor ies are 
over- fl ex ible, in that it is too easy to modify them to accom mod ate results 
discrep ant with expect a tion. Our view of the processing stage theory of Williams 
et al. (1988) is that it errs in the oppos ite direc tion. It is easy to falsify, but it 
cannot readily explain those effects of anxiety and depres sion on atten tion which 
we have attrib uted to vari ation in strategy use. The use of skill theory as a frame-
work for explain ing atten tional bias may come closer to the optimal balance 
between rigour and fl ex ib il ity given the current state of the empir ical evid ence. 
However, there are some pitfalls to be avoided. The major danger is that of circu-
lar ity, in that it is too easy to attrib ute any specifi c bias to whatever hypo thet ical 
plan seems to fi t the data at hand. Our analysis of exper i mental research aimed to 
avoid this problem by propos ing that a variety of anxiety and depres sion effects 
can parsi mo ni ously be explained by the hypo thesis that threat, once atten ded, 
activ ates a generic plan for monit or ing the threat stim u lus or loca tion. That is, the 
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input and output of the plan is specifi ed in detail. The iden ti fi c a tion of plans 
which may be specifi c to gener al ised anxiety, depres sion and other affect ive 
disorders was more diffi  cult, which indic ates one task for future research. The 
success of the present approach depends on identi fy ing a relat ively small number 
of plans, which affect a reas on ably wide range of tasks. 

 It is import ant also to invest ig ate the role of proced ur al isa tion of self- relev ant 
know ledge. The char ac ter ist ics of the atten tional plans we have iden ti fi ed 
appear to be those typical of the autonom ous stage of skill learn ing (Anderson, 
1982). Procedural and declar at ive know ledge co- exist, initi ation of skill is 
partly volun tary and partly auto matic, and perform ance remains limited by 
atten tional capa city or working memory. Matthews et al. (1992) have argued that 
indi vidual differ ences in perform ance may actu ally be most sens it ive to capa city 
limit a tion at the autonom ous stage. The capa city demands of indi vidual processes 
may be maximal at the cognit ive stage, but resource limit a tions tend to be 
swamped by strategy vari ation as the main infl u ence on perform ance. What 
is thus required is greater atten tion to the cognit ive factors which cause malad-
apt ive proced ur al isa tion. The simplest hypo thesis is the one we have proposed, 
that excess ive self- focus inter feres with atten tion- depend ent learn ing, but there 
are other possib il it ies. Anderson (1987) describes initial skill learn ing as being 
under the control of “weak- method problem- solving proced ures”, which are 
applied to declar at ive know ledge, such as defi n ing sub- goals or working back-
wards from the solu tion. One element of affect ive disorder may be malad apt a tion 
of these general proced ures, which might in turn lead to malad apt a tion of specifi c 
proced ures. It may indeed be the weak- method proced ure which initi ates self- 
focus, perhaps specify ing careful scru tiny of self- beliefs, motives and emotions 
rather than problem- solving tech niques. The kind of exper i ment required is that 
of expos ing anxious subjects to some novel, relat ively complex and poten tially 
threat en ing situ ation, and obtain ing verbal proto cols to track their learn ing 
within it. An altern at ive approach would be to invest ig ate the role of meta- 
cogni tion in affect ive disorder, which may be related to weak- method proced-
ures. Detailed research is neces sary to determ ine whether meta- cognit ive defi cit 
(Slife & Weaver, 1992) and “worry about worry” (Wells, 1994a,b) are directly 
implic ated in malad apt ive learn ing.  

  Research on lower- level processes 

 There is a paucity of research on how emotional inform a tion processing at the 
lower level should be char ac ter ised, and how it is infl u enced. On the basis of 
the exper i mental evid ence on atten tional bias (see  Chapter 5 ), the present 
model focuses on dysfunc tion at the level of self- know ledge and SREF activ ity, 
but we do not rule out the possib il ity of dysfunc tion in the lower- level network. 
According to theor ies of auto matic processing (e.g. Norman & Shallice, 1985; 
Schneider et al., 1984), repeated consist ent S-R mapping may cause strong inter-
con nec tions among lower- level processing units, allow ing quite complex 
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processing with minimal atten tional input and conscious aware ness. Speculatively, 
some indi vidu als may have acquired relat ively complex arrays of strongly inter-
con nec ted units which process emotional stimuli “intel li gently” but malad apt-
ively, and gener ate dysfunc tional emotions prior to SREF activ a tion. In emotional 
disorders, intel li gent lower- level networks may react to noxious S-R asso ci ations 
learned through repeated expos ure early in life prior to the devel op ment of more 
complex upper- level know ledge. These confi g ur a tions would shape the devel op-
ment of upper- level know ledge, and could still operate dysfunc tion ally even if 
the upper level was modi fi ed. 

 We have sugges ted previ ously that the lower level is primar ily tuned to 
external stimuli rather than to indi vidual differ ences in inter pret a tion of 
signi fi c ant stimuli. Hence, lower- level malad apt a tion is most likely when the 
person is exposed to an unusual envir on ment, partic u larly over a long period 
of time. The lower level may also be more sens it ive to innate fear stimuli 
(Gray, 1987) than to the complex and ambigu ous social stimuli which often 
gener ate anxiety and depres sion. Such stimuli are unlikely to be asso ci ated with 
fi xed S-R asso ci ations, and hence are unlikely to activ ate complex lower- level 
asso ci at ive processing. The condi tions for lower- level malad apt a tion are most 
likely to be met in expos ure to trauma. Veteran soldiers, for example, are 
confron ted by serious phys ical threats requir ing imme di ate action, on a number 
of occa sions. Military train ing is partly geared towards the devel op ment of 
“auto matic” safety- seeking or aggress ive reac tions in response to threat cues, 
so that unusual S-R path ways are already present. It may be that some of the 
symp toms of PTSD, such as inap pro pri ate aggress ive or fear beha viour, are 
gener ated by the “acci dental” trig ger ing of lower- level processing, which might 
be most success fully treated by beha vi our ally oriented ther apies that treat the 
malad apt ive path ways directly. However, dysfunc tion of the lower level is likely 
to gener ate intru sions and other feed back to the upper level which tends to 
activ ate the SREF. A veteran soldier who has just attacked another person 
irra tion ally will exper i ence cogni tions of self- blame, loss of control, fears of 
future epis odes and of social disap prob a tion, etc., as in other affect ive disorders. 
Hence, lower- level malad just ment is likely to be inter- meshed with SREF 
dysfunc tion. It may even be SREF dysfunc tion which prevents malad apt ive 
lower- level path ways from decay ing as the lower- level network “retunes” to the 
more normal envir on ment. 

 In discuss ing the role of possible lower- level malad just ment, we are in part 
respond ing to concerns raised by Teasdale (1993), that cognit ive theor ies 
expressed in terms of distinct propos i tions, such as schema theory, have had only 
limited success clin ic ally. Barnard and Teasdale (1991) suggest that propos i tional 
codes should be distin guished from “implic a tional” codes repres ent ing generic, 
holistic levels of meaning. Emotion is directly linked to implic a tional but not 
propos i tional codes, so that emotional disorder may be asso ci ated with abnor-
mal ity in forming implic a tional codes. However, our theor et ical approach differs 
from that of Barnard and Teasdale (1991) in emphas ising levels of control rather 
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than type of code. We see processing of propos i tions as being possible at both the 
lower and upper levels, although lower- level processing is prob ably limited to 
regen er at ing famil iar, over- learned propos i tions. What is at issue is whether auto-
matic processing can gener ate emotional states directly, in addi tion to gener at ing 
specifi c propos i tions, such as those asso ci ated with intru sions. Barnard and 
Teasdale (1991) may be falsely attrib ut ing an implic a tional code to specifi c 
meaning- based processing which is inac cess ible to conscious ness. Alternatively, 
the implic a tional code may corres pond not to lower- level processing but to the 
cyber netic plan status of the SREF, which simil arly expresses the person’s general 
motiv a tional state rather than specifi c inform a tion.  

  Developmental issues 

 There is little doubt that emotional prob lems in adult hood are correl ated to 
some extent with diffi  culties in child hood and adoles cence, partic u larly when 
family disrup tion is prolonged (Coyne & Downey, 1991). Childhood trauma, 
partic u larly abuse, is asso ci ated with adult depres sion, although the effects of 
trauma are mitig ated by social support in both the child hood and adult years 
(Coyne & Downey, 1991; Holmes & Robins, 1988). Personality traits asso ci ated 
with neur oticism such as guilt- prone ness and defens ive ness are moder ately stable 
over time, at least from the teenage years (Block, 1971; Holmlund, 1991). There 
are some sex differ ences in which aspects of person al ity show stabil ity. Teachers’ 
ratings of timid ity at age 13 predict anxiety and nervous tension 14 years later in 
males, but do not predict later negat ive emotion al ity in females (Af Klinteberg, 
Schalling, & Magnusson, 1990). Conversely, depend ency and passiv ity appear 
to be more stable in females than males (Kagan & Moss, 1962). These sex differ-
ences may be related to age- changes in the social roles and expect a tions of the 
two sexes. Pulkkinen (1992) suggests that child hood coping style may infl u ence 
adult adjust ment: her longit ud inal data showed that construct ive ness of coping at 
age 8 was negat ively related to neur oticism at age 26. 

 In older chil dren, at least, cognit ive stress processes seem to func tion roughly 
as they do in adult hood. Goodyer, Kolvin and Gatzanis (1985) found from 
prospect ive data that life events occur ring in the prior 12 months were poten-
tially causal factors in 60% of chil dren attend ing psychi at ric clinics as new cases. 
Exit events such as parental separ a tion appeared to be partic u larly import ant for 
severe anxious and depress ive disorders in this sample. It appears that factors 
import ant in adults such as social support and coping abil it ies moder ate the 
impact of stressors (Goodyer, 1988). Younger chil dren in partic u lar neces sar ily 
have a more limited reper toire of coping skills; for example, lack of insight into 
internal cognit ive processes (Harris, Olthof, & Meerum Terwogt, 1981) is likely 
to limit the scope for emotion- focused coping. Nolen-Hoeksma (1991) suggests 
that chil dren may develop poten tially malad apt ive, rumin at ive coping styles 
because of poor parental instruc tion in active coping. There has been consid er-
able interest in the ways in which the care- giving styles of clin ic ally depressed 
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parents put their chil dren at risk for depres sion, and gener ate a poor quality of 
family inter ac tion which exacer bates the symp toms of the parents (Downey & 
Coyne, 1990). 

 From the current perspect ive, the key ques tion is the extent to which endur ing 
self- relev ant know ledge struc tures are developed in child hood which may 
infl u ence later patho logy. According to Higgins (1987), adult vulner ab il ity to 
emotional distress is asso ci ated with believ ing that it is essen tial to meet the 
guides set by parents. A more detailed theor et ical account (Higgins, 1989) 
suggests that strong self- guides are gener ated by care- giving char ac ter ist ics 
such as a high level of parental involve ment and respons ive ness, causing high self- 
regu la tion and more pro- social beha viour in adult hood, as well as more negat ive 
self- apprais als and emotional prob lems. That is, there is a trade- off between 
degree of social isa tion and emotional satis fac tion. However, there seems to be 
relat ively little evid ence, partic u larly from longit ud inal studies, to support 
detailed hypo theses. 

 With respect to skill theory, the primary need for research seems to be in 
invest ig at ing the specifi city of learn ing in response to poten tial threat. Procedures 
developed to deal with threats specifi c to child hood such as bully ing in the play-
ground may never be engaged in adult hood because the input condi tions are 
never met, and presum ably will gradu ally decay in strength. It is possible that 
chil dren vulner able to later affect ive disorder are those who build up a reper toire 
of negat ive beliefs about the self, and/or malad apt ive general social problem- 
solving routines, which are main tained in adult hood in proced ural form of suffi -
cient gener al ity to be triggered by adult prob lems. It appears that stable 
self- schemas are present in quite young chil dren, although schema content tends 
to change with level of cognit ive devel op ment (Markus & Cross, 1990). There is 
also evid ence that self- regu lat ory skills in child hood are import ant for later 
adjust ment. Pre- school chil dren who are able to delay grat i fi c a tion to obtain a 
later reward are more highly rated by their parents 13 years later for resist ance to 
stress, atten tional control, plan ful ness, self- esteem and social compet ence 
(Mischel, 1984). Future research should be direc ted towards identi fy ing the 
cognit ive struc tures which main tain continu it ies of adjust ment through child-
hood into adult hood.   

  The role of psycho bi o lo gical processes 

 Throughout this book, we have emphas ised that cognit ive constructs provide 
the most suit able level of descrip tion for explain ing anxiety symp toms and 
processes. Psychobiological processes have contrib uted mainly in the form of 
non- specifi c arousal and its somatic mani fest a tions. Subjective energy, which 
may index an under ly ing central arousal system (Thayer, 1989), is directly related 
to avail ab il ity of atten tional resources for high- prior ity task compon ents 
(Matthews, 1992a). A lack of energy may contrib ute espe cially to cognit ive 
defi cit in depress ives. We have seen also that percep tions of specifi c physiolo gical 
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responses related to auto nomic arousal are repres en ted at the lower level of 
processing, and may gener ate intru sions which activ ate or main tain SREF 
func tion. However, neither of these processes relates directly to cognit ive bias 
towards non- somatic threat en ing inform a tion, and in this section we consider 
whether psycho bi o lo gical and cognit ive approaches to anxiety can be success fully 
integ rated. Space does not permit us to describe the physiology involved in detail, 
so the reader not convers ant with models of this kind may wish to skip this 
section. 

  Psychophysiological prepar a tion and mobil isa tion 

 As discussed in  Chapter 3 , there is extens ive research on psycho physiolo gical 
responses such as the OR which appear to be asso ci ated with early atten tional 
processes. There is even evid ence for emotional biasing of the magnitude of the 
startle response (Lang et al., 1990). Processes of this kind may well be related to 
the pre- attent ive prior it isa tion of emotional stimuli under some circum stances 
(e.g. Kitayama, 1990), but we have argued that pre- attent ive stim u lus emotion 
effects are insens it ive to subject mood. Moreover, indi vidu als who are prone to 
tran si ent auto nomic response, as assessed by spon tan eous rate of phasic skin 
conduct ance responses (so- called “labiles”), appear to be better at sustain ing 
atten tion than those who do not (Davies & Parasuraman, 1982). A tend ency 
towards high rates of orient ing appears to be more asso ci ated with bene fi  cial 
arousal than with defi cit- indu cing anxiety. In general, trait and state anxiety are 
not asso ci ated with stronger phasic elec tro dermal responses, and the connec tion 
between anxiety and orient ing is tenuous (Zuckerman, 1991). 

 There may be more scope for relat ing panic to physiolo gical mobil isa tion: 
Barlow (1988) and Fowles (1992) argue that panic is asso ci ated with a prim it ive 
fi ght/fl ight reac tion which tends to become condi tioned to asso ci ated internal 
cues, rather as phobias may be related to condi tion ing to external stimuli. 
However, as Barlow (1988) points out, panic is more likely to develop in indi-
vidu als prone to anxious appre hen sion, which is related to cognit ive as well as to 
physiolo gical processes. Similarly, purely physiolo gical explan a tions of phobias 
appear to be incom plete, at best. Ohman (1986) has argued that reac tions to 
phobic stimuli may elicit both auto matic and controlled processing, with auto-
mati city predom in at ing when the nature of the threat requires rapid activ a tion of 
the fi ght/fl ight system.  

  Gray’s animal model for gener al ised anxiety 

 A poten tially prom ising approach to gener al ised anxiety derives from animal 
models of central mech an isms in anxiety. Gray (1982) has proposed a detailed 
theory of anxiety which has excited the interest of cognit ive psycho lo gists 
because it describes the neural basis of specifi c inform a tion- processing func tions 
in some detail. Anxiety is related to a beha vi oural inhib i tion system (BIS) 
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compris ing a number of anatom ical struc tures, notably the septum and hippo-
cam pus. Among the system’s func tions is check ing for discrep ancy between 
actual and expec ted events, by compar ing the actual state of sensory input with a 
predic tion. The predic tion is gener ated from inform a tion about past envir on-
mental regu lar it ies, the organ ism’s plan for response, in addi tion to current 
sensory input. Detection of discrep ancy activ ates the outputs of the BIS: enhanced 
atten tion to the discrep ant stim u lus, inhib i tion of current motor activ ity and 
increased arousal. The system is sens it ive not only to novelty, but also to innate 
fear stimuli and signals of punish ment and non- reward. Trait and state anxiety 
may be straight for wardly linked to the sens it iv ity of the system, and to its current 
level of activ ity, respect ively. Phobia relates to sens it iv ity to innate fear stimuli, 
and obsess ive- compuls ive disorder to excess ive check ing of inputs. The beha vi-
oural consequences of BIS activ a tion seem super fi  cially compar able to anxiety 
effects in humans, such as enhanced select ive atten tion to threat and disrup tion of 
processing of neutral stimuli.  

  A critique of Gray’s theory: Eysenck (1992) 

 Eysenck (1992) puts forward three main argu ments against Gray’s (1982) account 
of cognit ive processes in anxiety. First, psycho physiolo gical evid ence fails to 
demon strate the expec ted rela tion ship between anxiety and arousal. Second, 
Gray (1982) fails to take into account whether the mismatch is desired or not: 
events which are less fearful than expec ted reduce fear, contrary to predic tion. 
Third, the cognit ive analysis performed by the compar ator is too limited, and 
partic u larly neglects second ary appraisal and reappraisal. We agree with Eysenck 
(1992) that the animal model cannot be trans ferred to human anxiety whole sale, 
but it may have more poten tial than Eysenck (1992) acknow ledges. Gray (1982) 
points out that cortical struc tures play an import ant role in the cognit ive elements 
of the model: the prefrontal cortex processes plan ning and the cingu late cortex is 
asso ci ated with the beha vi oural inhib i tion func tion of the BIS. The prefrontal 
cortex may also be able to relay to the BIS instruc tions for control gener ated by 
the language systems of the neocor tex. Hence, damage to the cingu late and 
prefrontal cortex tends to reduce neur oticism and symp toms of anxiety and 
depres sion. The BIS also receives verbally coded inform a tion from the temporal 
lobe, so it may be sens it ive to cognit ively appraised threat. Presumably, the 
neocor tex may then support appraisal and reappraisal func tions in paral lel with 
BIS oper a tion, and feed the BIS with their outputs. The second element of Gray’s 
(1982) model that Eysenck (1992) neglects is the role of path ways ascend ing to 
the BIS, which serve to change the char ac ter of its func tion ing. Gray (1982) 
proposes that outputs of the BIS espe cially asso ci ated with anxiety, such as motor 
inhib i tion, are enhanced by inputs from sero toner gic path ways ascend ing from 
the raphe nuclei. Other path ways have other effects: arousal as an output of the 
BIS is asso ci ated not with compar ator func tion, but with norad ren er gic path ways 
ascend ing from the locus coer uleus in the brain stem. In other words, identi fy ing 
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trait anxiety with increased sens it iv ity in compar ator func tion does not neces-
sar ily imply increased arousal. The role of the ascend ing affer ents may also 
counter Eysenck’s (1992) other objec tion to the theory, concern ing the type of 
mismatch. When an outcome is less threat en ing than expec ted, anxious beha-
viour will be reduced by the reduc tion in sero toner gic activ ity. In addi tion, a 
separ ate reward system, which is activ ated by omis sion of an expec ted punish-
ment (“relief”), will tend to inhibit the BIS. A degree of BIS activ ity will be 
adapt ive as enhanced atten tion to the reliev ing mismatch event will facil it ate the 
organ ism’s adjust ment of its store of expect a tions in LTM.  

  Compatibility of Gray’s theory with the SREF model 

 Hence, Gray’s (1982) theory is not incom pat ible with the gross features of human 
anxiety. Its emphasis on regu lat ive func tions and the role of plans for beha viour is 
broadly consist ent with the present theor et ical frame work. However, there are 
several diffi  culties in equat ing the atten tional bias seen in exper i mental studies of 
anxiety with the “increased atten tion” output of the BIS. First, Gray’s (1982) 
assump tion that the septo- hippo cam pal system at the core of the BIS is capable of 
processing linguistic inform a tion seems unwar ran ted: a hippo cam pus which 
speaks English stretches credu lity! Gray simply does not address the issue of the 
coding of the inform a tion in the path ways connect ing the neocor tical cognit ive 
system to the BIS. The animal evid ence discussed by Gray suggests that the system 
analyses sensory attrib utes of stimuli such as intens ity and pitch. It seems likely 
that the cognit ive system sends to the BIS not specifi c verbal inform a tion, but 
outputs coded in a form process able by the BIS, such as a general indic a tion of 
threat or import ance to be asso ci ated with a stim u lus defi ned by sensory attrib-
utes. This being so, we cannot expect the BIS to do the work of cognit ive- 
symbolic processing: it is likely that the linguistic processing asso ci ated with 
worry is purely cortical in origin. Second, the exact nature of the atten tion output 
of the BIS requires scru tiny. In fact, “atten tion” is enhanced in two quite separ ate 
respects. The running of motor programmes previ ously asso ci ated with BIS 
activ ity is checked with partic u lar care. However, this check ing is entirely internal 
to the BIS: the external consequences are not so much atten tional as response- 
oriented. The programme runs more slowly and hesit antly, prob ably because the 
BIS tends to inter rupt it so it can be checked on a step- by-step basis. The other 
“atten tional” output is an increase in explor at ory- invest ig at ive beha viour, which 
appears to be controlled by the modu la tion of motor programmes. In other words, 
the BIS tends to affect response rather than any purely atten tional func tion 
external to itself. As far as we can gather from Gray’s (1982) descrip tion of the 
theory, the BIS does not modu late the frontal- thalamic atten tional gating system 
(Stuss & Benson, 1984), which would be the obvious locus for pre- cognit ive 
control of select ive atten tion. 

 Given these consid er a tions, a spec u lat ive integ ra tion of the current theor et ical 
propos als and Gray’s (1982) model might run as follows. The cognit ive 
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inform a tion- processing system and the BIS operate in paral lel, and to a large 
extent inde pend ently. Cognitive appraisal infl u ences the stim u lus- check ing 
activ it ies of the BIS, and the BIS relays inter rupts to the cognit ive system. The 
consequences for perform ance are as follows. Attentional bias is a prop erty of 
the cognit ive system, not the BIS, because the plans which support it, such as 
exten ded monit or ing and elab or a tion, do not corres pond to the motor response- 
oriented outputs of the BIS. The asso ci ation of bias with trait rather than state 
anxiety (e.g. Broadbent & Broadbent, 1988) also supports the cognit ive hypo-
thesis. Direct evid ence for purely cognit ive medi ation of bias effects is provided 
by Golombok and co- workers’ (1991) demon stra tion that the anxiolytic drug 
diazepam reduces emotional state anxiety, but does not affect bias on the 
emotional Stroop task. Evidence that panic patients show bias specifi c ally in 
atten tion towards phys ical threat words on the Stroop test (e.g. Hope et al., 1990) 
is also incon sist ent with BIS-mediation of bias: Gray (1987) attrib utes panic to a 
differ ent neural system, the fi ght/fl ight system. 

 If the BIS is not respons ible for cognit ive biasing, could it explain the role of 
worry in cognit ive inter fer ence? The hypo thesis has at least super fi  cial appeal: 
perhaps worry is asso ci ated with increased check ing of inputs, which need not 
be asso ci ated with auto nomic arousal, as just described. Again, it is diffi  cult to 
suppose that the BIS could perform the linguistic compu ta tions neces sary to 
support a chain of worry- related thought. It is also unclear why processing taking 
place primar ily in the hippo cam pus and asso ci ated limbic system struc tures 
should inter fere with cognit ive processing. Conceivably, BIS activ ity gener ates 
inter fer ence at the cognit ive level by trans mit ting signals to the cognit ive system 
which affect its cyber netic status, rather than specifi c inform a tion. Cybernetic 
inform a tion could plaus ibly be encoded in a form trans fer able between systems 
using differ ent internal codes. We have argued that self- refer ent processing 
requires peri odic testing of whether self- regu la tion has been success ful and may 
be termin ated, which in turn requires reading an indic ator of the success of the 
system in attain ing the top- level self- regu lat ive goal. Speculatively, the BIS might 
bias the status of this goal attain ment indic ator towards non- attain ment, so that 
self- refer ent processing contin ues even though cognit ive processing has success-
fully resolved the person’s current problem. Subjectively, a person might exper i-
ence feel ings of doubt that he or she really had solved the problem, or that he or 
she had taken everything into account. In other words, BIS activ ity does not 
inter fere directly with cognit ive processing, but it may raise the prob ab il ity of the 
initi ation or main ten ance of persev er at ive worry. If so, BIS activ ity would be 
partic u larly prone to disrupt perform ance of complex skills, since initi ation of 
SREF activ ity would disrupt the trans ition from attain ing one sub- goal to initi-
at ing the next. If the cognit ive system relays relat ively abstract inform a tion about 
the threat or import ance of stimuli, or its current goal status, to the BIS, via 
prefrontal and cingu late cortex, we have the possib il ity of posit ive feed back 
between the BIS and the cognit ive system. In epis odes of acute anxiety, commu-
nic a tion between the two systems may serve to amplify the check ing and control 
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func tions of the BIS, and the worry ing func tion of the cognit ive system. The 
hypo thesis does seem consist ent with anec dotal reports of general disrup tion of 
skill under anxiety: Idzikowski and Baddeley (1983) cite a graphic account of a 
public speaker’s diffi  culties in main tain ing fl uency. Accounts of perform ance 
break down under extreme stress include instances of possible motor inhib i tion, 
such as the failure of soldiers to fi re their weapons (Idzikowski & Baddeley, 1983). 
However, there is little direct evid ence, and empir ical testing would require 
discrim in a tion of the role of the BIS from the purely cognit ive infl u ences on 
worry already discussed.  

  Identifying BIS func tions in humans: Emotion and 
motor responses 

 Two func tions which may be more directly sens it ive to the BIS in humans are felt 
emotion and motor perform ance. To the extent that anxious emotional exper i-
ence is asso ci ated with limbic system struc tures linked to the BIS (Gray, 1987), it 
may be the case that the BIS medi ates exper i enced anxiety (although emotion is 
notori ously diffi  cult to local ise precisely within the brain). Such a sugges tion 
would be compat ible with Oatley and Johnson-Laird’s (1987) view of emotion as 
related to a relat ively prim it ive, non- symbolic internal commu nic a tion system. 
The BIS might some times initi ate an episode of anxiety, with cognit ive processing 
func tion ing mainly to formu late an attri bu tion for the cause of the anxiety, which 
may or may not be correct. However, the strong infl u ence of cogni tion on 
emotion implies that the BIS acts partly, or even mainly, as an emotional trans-
ducer of appraisal signals delivered from the cognit ive system. BIS activ ity may 
be asso ci ated with feel ings of tension, which correl ate moder ately with auto-
nomic arousal (Matthews, 1987; Thayer, 1989), but carry no detailed cognit ive 
content. It is possible that clin ical anxiety is in part caused by an over act ive BIS, 
but there seems to be no compel ling reason to advance this hypo thesis when 
high- level inform a tion processing is of such demon strable import ance. Even if 
BIS activ ity is the prox imal cause of excess ive anxiety, the distal cause is more 
likely to be the cognit ive processes and struc tures we have discussed. It is also 
ques tion able whether trait anxiety/neur oticism is caused by indi vidual differ-
ences in BIS sens it iv ity, given the sens it iv ity of neur oticism to therapy (Barnett & 
Gotlib, 1988), and its specifi c asso ci ation with sens it iv ity to eval u ation and social 
threat, rather than to threat in general (Hodges, 1968) 

 In Gray’s (1982) model, the beha vi oural consequences of BIS control are 
affected by the modu la tion of systems asso ci ated with motor response. Hence, the 
BIS may be directly respons ible for anxiety effects on motor activ ity, such as the 
marked defi cit in muscle effi  ciency found by Weinberg (1978), and general 
impair ment of manual dexter ity (Idzikowski & Baddeley, 1983). We have argued 
that emotion al ity may be a more direct expres sion of BIS activ ity than worry, so 
it may be worth re- examin ing the differ en ti ation of emotion al ity and worry with 
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respect to specifi c ally motor tasks. Sports perform ance, which of course has a 
large motor compon ent, does seem relat ively sens it ive to high levels of somatic 
anxiety, though somatic anxiety is not neces sar ily asso ci ated with perform ance 
defi cit (see Hardy & Parfi tt, 1991). It might also be supposed that the reluct ance 
of anxious subjects to respond is medi ated by the motor inhib i tion func tion of the 
BIS (cf. Geen, 1987). However, Leon and Revelle’s (1985) demon stra tion of a 
more risky speed- accur acy trade- off in stressed trait- anxious subjects suggests 
that response criterion effects are cognit ively medi ated.  

  Status of Gray’s model 

 Interest in subcor tical neural systems derives mainly from the impress ive body 
of animal research reviewed by Gray (1982), and the assump tion that such 
mech an isms presum ably play some role in humans. There is little in the exper i-
mental and clin ical data on humans to suggest that purely cognit ive explan a tions 
for anxiety effects on atten tion are inad equate, although we have argued that 
the data do not in them selves falsify Gray’s theory. Hence anxiety effects on 
bias and perform ance effi  ciency appear to be largely cognit ive in origin, and 
decoupled from the paral lel oper a tion of the BIS. BIS outputs may mediate the 
more prim it ive aspects of anxiety such as emotion and effi  ciency of motor 
processes. Additionally, dynamic inter ac tion between the cognit ive system and 
the BIS system may possibly infl u ence perform ance, although there is no direct 
evid ence. The effects of BIS activ ity on overt beha viour may only be evident in 
strong anxiety states, which are diffi  cult to study exper i ment ally. Future progress 
will require methods for assess ing subcor tical func tion ing which do not depend 
on verbal self- report or perform ance, so that cognit ive and BIS effects may be 
disso ci ated. More emphasis on cortical struc tures and func tions may also be 
required, such as the frontal lobes, which may support plan ning and control func-
tions (Shallice, 1988) similar to those of the SREF. Primate studies show that an 
early history of control over the envir on ment reduces stress vulner ab il ity in 
adult hood (Mineka & Kelly, 1989). A psycho bi o lo gical theory of the devel op-
ment of control func tions might make a major contri bu tion to under stand ing the 
aeti ology of emotional disorder.   

  Clinical issues 

 We have aimed to set out an integ rat ive and compre hens ive inform a tion- 
processing model of emotional disorder. We believe that advances in the treat-
ment of emotional prob lems will evolve from attempts to concep tu al ise the 
cognit ive- atten tional processes involved in psycho path o lo gical reac tions within 
an inform a tion- processing frame work of this kind. To this end, we call for a 
closer link between the clin ical approach of cognit ive- beha viour ther ap ists and 
the endeav ours of exper i mental cognit ive psycho lo gists. While we have discussed 
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some of the implic a tions for the treat ment of the SREF model in  Chapter 13 , 
more detailed specifi c a tions of therapy are beyond the scope of this book. It is 
likely that there are further thera peutic implic a tions of the model to be explored. 
We conclude by consid er ing some future direc tions for clin ical research sugges ted 
by the present model, which we hope will contrib ute to a better under stand ing 
of emotional prob lems. 

  The chal lenge ahead 

 The chal lenge for cognit ive- clin ical theor ies in the future is the rigor ous invest-
ig a tion of the differ ent levels of control of cognit ive- atten tional func tion ing in 
emotional disorders, and of their dynamic inter ac tion. Work of this kind will 
require a more expli cit and theory- based taxonomy of cognit ive content and 
processes than is currently avail able. Future treat ment should aim not only at 
modi fy ing the content of cogni tion at the level of declar at ive “schem atic” thought 
and negat ive auto matic thought, but should also modify atten tional processes and 
plans. We advoc ate the close exam in a tion of the role of specifi c stimuli in trig-
ger ing or main tain ing emotional prob lems, an area some what neglected by 
current cognit ive approaches. More specifi c ally, therapy should identify the stim-
u lus confi g ur a tions which elicit the dysfunc tional atten tional syndrome, and 
attempt to link them to altern at ive self- know ledge and plans for controlling 
atten tion.  

  Meta- cogni tion 

 In  Chapters 7  and  12 , we outlined the import ance of meta- cognit ive processes 
and plans which are central to self- regu la tion. Further invest ig a tion of meta- 
cogni tion and its role in emotional disorders relies on the devel op ment of instru-
ments which can assess meta- cognit ive content and processes validly and reli ably 
(e.g. Wells, 1994a). We contend that beliefs about one’s own cogni tion and 
specifi c cognit ive- regu lat ory processes play a signi fi c ant role in emotional 
disorders. Meta- cogni tion may be of partic u lar import ance to disorders typi fi ed 
by uncon trol lable thought intru sions such as obsess ive- compuls ive disorder, and 
disorders asso ci ated with chronic worry. Some types of obses sional condi tions 
might repres ent the proto typ ical “meta- cognit ive disorder”. However, a general 
meta- cognit ive disturb ance may predis pose the person to a range of dysfunc-
tional syndromes. The belief that certain thoughts are poten tially harmful and 
cannot be controlled, for example, may lead to desper ate attempts at control 
through drug use or self- harming strategies. In contrast, belief in the desirab il ity 
of certain types of negat ive thought (e.g. Wells & Hackmann, 1993) may account 
for the persist ence of certain negat ive beliefs. In summary, a better under stand ing 
of meta- cognit ive infl u ences on SREF activ ity and on lower- level processing 
activ ity could provide useful insights for concep tu al ising the core disorder in 
obses sional and chronic worry states.  
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  A proto typ ical model of obses sions 

 The SREF model offers a proto typ ical formu la tion of obses sional thoughts based 
on meta- cognit ive beliefs and meta- cognit ive plans for cognit ive regu la tion. This 
formu la tion integ rates features of exist ing cognit ive models (e.g. Salkovskis, 
1985) with the atten tional control struc tures of the present model. It will serve to 
illus trate how future research may use the general SREF frame work to accom-
mod ate the unique features of partic u lar clin ical disorders. In the example 
shown in  Fig. 14.1 , an intru sion engages the SREF which accesses related 
self- know ledge; the prob ab il ity of an intru sion may be raised by the top- down 
infl u ence of the current plan, such as monit or ing for “bad thoughts”. This self- 

   FIGURE 14.1     A proto typ ical clin ical model of obses sions based on the SREF model.     
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know ledge, and espe cially general meta- cognit ive know ledge, infl u ences 
appraisal of the intru sion. In the obses sional patient, the generic plan retrieved 
from self- know ledge is likely to specify control of the internal cognit ive envir on-
ment through coping strategies, such as suppres sion, avoid ance, monit or ing and 
other attempts at mind control such as contin ued rumin a tion. As discussed previ-
ously, attempts to suppress or avoid negat ive thoughts are likely to be coun ter-
product ive, so that all the strategies listed will tend to main tain conscious ness of 
the intrud ing thought. Two feed back loops asso ci ated with the activ ity of the 
SREF serve to main tain the problem. Execution of the cognit ive control plan 
leads to (1) contin ued priming of lower- level units for instances of the intru sion 
(A), and (2) elab or a tion and rein force ment of self- know ledge through preven tion 
of discon fi rm a tion, and encod ing of distractor and neut ral ising responses which 
may serve as future trig gers for top- down elicit a tion of the intru sion (B). In this 
proto typ ical model, we may specify the plan goal as perman ent elim in a tion of the 
intru sion or neut ral isa tion of the danger appraised as asso ci ated with it. The 
nature of the meta- cognit ive belief is such that a person’s strategies for control or 
neut ral ising actu ally prevent discon fi rm a tion of beliefs, and main tain preoc cu pa-
tion with cognit ive events. Thus, a negat ive self- discrep ancy persists, leading to 
dysphoria and anxiety, and an increased like li hood of SREF persev er a tion and 
subsequent activ a tion of the dysfunc tional cognit ive- atten tional syndrome. 

 Generally, the model differs from that of Salkovskis (1989) in (1) emphas ising 
the simil ar it ies of obses sion al ity with other affect ive disorders, and (2) specify ing 
the role of cognit ive- atten tional processes in more detail. Specifi cally, it clari fi es 
the role of active worry in obses sion al ity as a func tion of SREF activ a tion, which 
is differ en ti ated from auto matic thoughts gener ated by spread ing activ a tion in the 
lower- level network. In contrast to Salkovskis’ (1985) concep tion of serial stages 
of processing, the model also proposes that lower- level auto matic thoughts and 
upper- level worries are gener ated in paral lel by intru sions, and are likely to 
co- exist and inter act during the course of the obses sional episode. 

 The model is also novel in its emphasis on impair ment of meta- cognit ive skills 
in obses sional patients. In  Chapter 6 , we reviewed evid ence suggest ing that there 
is a defi cit in memory for actions in sub- clin ical obses sional check ers. Rather 
than a direct failure of encod ing or retrieval, this effect may be due to a meta- 
cognit ive failure in distin guish ing fantasy from reality. One factor contrib ut ing 
to fail ures in prospect ive memory, and forget ting to perform an action, is failure 
of “reality monit or ing”. The person may confuse memory for the inten tion to 
perform an action with the memory for the action itself (see Cohen & Faulkner, 
1989). Obsessional indi vidu als are prone to fantas ise about the dire consequences 
of failing to perform an action, such as locking a door. Hence, they may confuse 
the memory of the fantasy of action failure with the memory of actu ally 
perform ing the action. Meta- cognit ive failure leads to the oppos ite problem to 
prospect ive memory failure, of perform ing an action already carried out. The 
negat ive affect asso ci ated with the result ing goal discrep ancy may be suffi  cient to 
stim u late further check ing in an attempt to reduce the discrep ancy and lower 
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negat ive emotion. Obsessional persons may also have a more general tend ency to 
select intern ally gener ated percepts in pref er ence to extern ally gener ated ones, 
leading to confu sion over whether threat en ing aspects of a situ ation were real or 
imagined.  

  The effect of treat ment on self- focused atten tion 

 Since we assume that self- focused atten tion is a marker for the SREF cognit ive- 
atten tional syndrome under ly ing emotional disorders, future treat ment studies 
should aim to assess self- focused atten tion as a marker for changes in the syndrome, 
and as a marker of vulner ab il ity to relapse. Treatments which produce stable 
decre ments in negat ive self- focus should have better long- term outcome. Clearly, 
meas ures of self- focus provide only an approx im ate measure of the cognit ive- 
atten tional syndrome, and other meas ures are required to provide a more sens-
it ive index. To some extent, meas ure ment can be improved by recourse to the 
improved taxonomy of cognit ive content previ ously advoc ated. Since the SREF 
syndrome is neces sar ily asso ci ated with controlled processing, it should be possible 
to identify the combin a tions of conscious beliefs about the self which are most 
directly related to dysfunc tional states. However, for process- oriented research 
direc ted towards the explic a tion of the circum stances under which the SREF is 
switched on and off, and invest ig a tion of proced ural know ledge, it is unlikely 
that self- report meas ures will prove to be adequate. Simple exper i mental tech-
niques, perhaps based on priming of self- know ledge (see Higgins, 1990), may 
become an essen tial tool of the clini cian for this purpose.  

  Modifi cation of atten tional control and plans 

 It is diffi  cult to valid ate atten tional hypo theses on the basis of exist ing treat-
 ment studies, because treat ment approaches have combined differ ent cognit ive- 
beha vi oural modi fi c a tion strategies, and it is also diffi  cult to decouple the modi-
fi c a tion of cognit ive content from change in atten tional processes. Attentional 
hypo theses can be tested with proced ures such as atten tion train ing (Wells, 1990), 
which directly and specifi c ally modify the atten tional char ac ter ist ics of the 
patient. Such tech niques are still some thing of a novelty, so future research must 
explore in detail the short- and long- term consequences of atten tional modi fi c a-
tion. In partic u lar, it is import ant to distin guish the respect ive roles of change in 
atten tional processes and in cognit ive content in explain ing treat ment effects on 
meas ures of atten tional func tion ing and memory. 

 We have concep tu al ised atten tional control plans as one type of plan of 
special import ance. Further research is needed on the covert and overt cognit ive 
and beha vi oural mani fest a tions of all the import ant plans run by the SREF. 
At the least, this research entails an analysis of the beha viours which contrib ute 
to the main ten ance of dysfunc tional self- know ledge, but should also encom pass 
an analysis of the inform a tion- processing “style” adopted by the patient in 
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prob lem atic situ ations. Identifi cation of the content of malad apt ive plans, and 
their stim u lus trig gers, should point to the specifi c a tion of new plans which can 
be developed during treat ment.  

  Diagnosis and treat ment of the general syndrome 
of emotional dysfunc tion 

 Empirical clin ical work has often focused on elucid at ing the differ ences between 
emotional disorders. Such an approach has stim u lated diversity between models 
of differ ent disorders, but has neglected the common features of dysfunc tion. The 
high degree of specifi city in models of partic u lar disorders has led to prob lems in 
account ing for symptom overlap in emotional disorders, and, perhaps, to diffi -
culties in diagnos ing patients with symp toms which fail to conform to the proto-
typ ical symptom clusters which specifi c models aim to explain. Future research 
efforts may allow us to explain the high correl a tion between disorders such as 
anxiety and depres sion, and explain other forms of co- morbid ity. It may be 
worth while to develop a hier arch ical system for diagnosis which iden ti fi es abnor-
mal ity in SREF func tion ing prior to a more specifi c diagnosis. Appreciation of 
the role of the general cognit ive- atten tional syndrome may lead to the devel op-
ment of a core set of treat ment strategies which can be legit im ately applied to a 
wide range of disorders with good effect.       
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