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Abstract

This paper reviews the cognitive, affective andraibnal factors that contribute to individual parsrative worry bouts. We describe

how automatic biases in attentional and interpigtat processes contribute to threat detectiontarhe inclusion of negative intrusive

thoughts into the worry stream typical of thehat if ...?" thinking style of pathological worriers. The rewi@also describes processes

occurring downstream from these perceptual bidssdsalso facilitate perseveration, including cogeibiases in beliefs about the nature

of the worry process, the automatic deploymentridtgyoal-directed responses for dealing withttimeat, the role of negative mood in



facilitating effortful forms of information procesg (i.e. systematic information processing stylesid in providing negative
information for evaluating the success of the wdroyt. We also consider the clinical implicatiorishas model for an integrated

intervention programme for pathological worrying.

Key terms: worry; anxiety; attentional biases; iptetational biases; goal-directed rules; negatie®d; systematic information

processing

| ntroduction

Worry is an activity that most people experienceaorgular basis. But for some people this actiwéy become pathological,
uncontrollable and distressing, and lead to redubaits of seemingly uncontrollable, anxious wohgttnegatively affects social,
occupational, and familial functioning. When ex@essand uncontrollable worry of this kind occutssithe defining feature of

Generalized Anxiety Disorder (GAD) (DSM-5, AmericBaychiatric Association, 2013). As well as being tardinal diagnostic feature



of GAD, pathological worryis also an important transdiagnostic process, vbimtributes to a number of other psychopathotogie
(Barlow, Allen, & Choate, 2004; Ehring & Watson,d&). These include panic disorder (Casey, Oei, &dsmbe, 2004), social phobia
(Clark & Wells; Mellings & Alden, 1995), obsessigempulsive disorder (Comer, Kendall, Franklin, Hols& Pimentel, 2004), and
depression (Diefenbach et al., 2001; Nolen-Hoeksd®@1). Individuals who exhibit high levels of wpKeither with GAD, with sub-
threshold GAD, or without a GAD diagnosis) alsoadpoorer perceived physical health, greater kwéktress, and increased sleep
difficulties (Kertz & Woodruff-Borden, 2011).

Pathological worry is defined by Barlow (2002) asessive anxious apprehension relating to futugatiee or threatening
events, and this type of worry is considered todgatively valenced, distressing to the worrierr@®wec, Robinson, Pruzinsky, &
DePree, 1983; Davey, Eldridge, Drost & MacDonal)?), and predominately verbal (Borkovec, Ray, &det, 1998). Pathological
worriers view their worries as being uncontrollableereas infrequent worriers do not (Davey, Talliapuzzo, 1994), and one way in
which uncontrollable worry manifests is in the pss of catastrophising (Brietholtz, Westling & A€98; Davey & Levy, 1998; Vasey
& Borkovec, 1992), where individuals appear to g@perseverative “what if?” questioning style erqeived problems. Key
differences in duration and intensity of worry afgo reported in high compared to low worriers.Higprriers will continue with a
worry episode for significantly longer and expegemgreater emotional discomfort than non-worri&taitup & Davey, 2001; Vasey &

Borkovec 1992).

1 When used throughout this paper, the tgrathological worryrefers to worrying that is excessive, relativetgontrollable and
distressing for the individual, and as such isgdagnostic in nature.



While pathological worry is closely associated vatixiety and is a prominent feature of almost ithe anxiety disorders
(Brown, Antony & Barlow, 1992), it is an activithat is distinct from anxiety and not simply the oitige component of anxiety. For
example, Davey Hampton, Farrell, and Davidson (18@2nd that worry and anxiety can be understootivasseparate constructs, each
with their own unique sources of variance. Theyregd that worry was associated with adaptive gmlllocused coping strategies and
an information seeking cognitive style, whereas &naxiety was associated with poor problem soldngfidence, poor perceived
personal control, responsibility for negative bat positive outcomes, the tendency to perceive sv@nthreats, and avoidant or
emotion focused coping strategies. Thus, while yw@an attempt to address problems or find sahgtguitable for dealing with future
threats, this problem-solving process can oftethbarted by factors associated with high levelarofiety (Davey, 1994), and this can
result in perseveration of a worry bout and incesda self-reported distress during a worry bowt&y, Eldridge, Drost & MacDonald,

2007; Vasey & Borkovec, 1992), both of which cdmiite to turning adaptive worrying into pathologieadrrying.

Most contemporary models of pathological worryitig@pt to explain this psychopathology by alludiagathological
worrying as a dispositional characteristic fountbas a range of anxiety disorders and postulat@eapons at the global level in terms
of how worrying has become an endemic character$tan anxious individual (e.g. Wells, 2007, 200 &¢oucer, Talbot & Dugas,
1997; Birrell, Meares, Wilkinson & Freeston, 20Ptatt, Tallis & Eysenck, 1997). However, proximadaels of individual pathological
worry bouts are much rarer (but see Hirsch & Mathe@12), but will be required to understand tltivildlual psychological

mechanisms which generate a worry experience sharseverative, seemingly uncontrollable, anceesingly distressing as the bout



continues.

This purpose of this paper is to review some ofctbgnitive, affective and attentional factors tbamtribute to the perseverative
worry bout. At the proximal level we need to undansl what triggers an individual worry bout, andatvbognitive mechanisms cause
the individual to perseverate that worry bout. Vdgehrfocused on worry bout perseveration becaus®ite feature that operationalizes
the inability to control the worry bout, and itascharacteristic of catastrophic worry where insig@levels of distress are caused by
systematic inflation of the aversiveness of therwas the bout progresses (Vasey & Borkovec, 1982Xuch, perseveration embodies
many of the critical characteristics that definamy@s pathological. Processes involved in genagadiperseverative bout include the
role of cognitive biases in identifying threatsades in beliefs about the nature of the worry meceiases in the deployment of goal-
directed rules for worrying, and finally, biasegsle way that experienced mood can influence ther@®f the processing undertaken
during a worry bout. The following sections in tutescribe (1) the role of cognitive biases in idgimg worries, (2) the determinants of
perseveration during a worry bout, and finally #3Jescription of how these processes may intevagrierate worry perseveration.
Because of the transdiagnostic nature of pathadbgrorry and the involvement of basic psychologjmalcesses in perseverative worry,
the evidence described in these sections comesdroombination of studies conducted on both clirpegulations and experimental

psychopathology studies conducted on healthy [eaints.



The Role of Cognitive Biasesin Identifying Worries

We are exposed to a barrage of information in dddyand we make either implicit or explicit deiciss about how that
information is processed. People who experience leigels of anxiety (both those with GAD and higbrrers) are known to have a
number of biases in the way they process informatibich means that they have greater exposure treanore aware of, threat
relevant information in the environment (Mathew$/&Leod, 1994). These cognitive biases are thougtit to cause and maintain
pathological worry (Hayes & Hirsch, 2007; Hirsch\Mathews, 2012, Mathews & MacLeod, 2002). Thisisecwill examine cognitive

biases in attention, interpretation, and memoryarider evidence for their role in pathologicalrry.

Attentional Biases: Attending to potentially threatening informatiquickly and efficiently is an adaptive procesghé potential
threat is assessed as being problematic it canbibeiealt with and if the concern was a false alame can step down from

psychological and physiological threat readinddewever, individuals who are vulnerable to anxiedye a threat orientated ‘vigilant

processing mode where attention is easily captoygabtential, often minor, threat cues (Mathews &ddeod, 2002).

Attentional biases contribute to excessive andglatfical worry by enhancing the worrier’s ability detect and selectively
attend to threat cues (Mathews, 1990). Individwdie experience excessive and uncontrollable ankiate been shown to attend to
threat-relevant information at the expense of hewigpositive information and this has been assediwith the onset and maintenance

of experienced anxiety and with the developmeradiety disorders (Mathews, 1990; Mathews & MacLel#i94; Mathews &



MacLeod, 2002). However, while biases in attentmwmard threat-relevant information have been assediwith anxiety, what

evidence is there that these information-procedsiages relate to worry per se?

Research has examined attentional biases in indilsdvith GAD. Mathews, Mogg, Kentish, and Eyset895) found that
compared to a non-anxious control group, individwaith GAD were slower on a Stroop task to namewd when the word was
threat-relevant and slower when searching forgetawithin threatening distractors. This indicatest GAD participants (who
experience excessive and uncontrollable worry@s@symptom of their diagnosis) exhibit greatézrdgtonal bias for threat as
compared to non-anxious controls. However, a linaiteof this type of study is that worry and traitxiety cannot be teased apart and
thus it is unclear whether the attentional biaasisociated with worry, or trait anxiety, or botlhefe is however robust evidence to
support the view that biases in attention to thaeatnot only correlated with pathological worryt lare also a significant causal factor
in generating worry (Hayes & Hirsch, 2007; Mathe&®laclLeod, 2002). This is evidenced by studies tteate attempted to ameliorate
the threat attention biases in pathological wosrigging cognitive bias modification techniques.(elgyes, Hirsch, & Mathews, 2010;
Krebs, Hirsch, & Mathews, 2010). In one study, Hageal. (2010) asked high worriers to complete &ttention training tasks (a
benign vs. worry words task and a dichotomousristgetask) where 50% of the high worry group haarthttention trained towards
benign information while ignoring worrying informai and the other half the group had their attentgivected to equal amounts of
both benign and worry related information. The dejeat variable was a worry task where participamse asked to engage in a

breathing task, during which numbers of intrusiveughts were monitored. Hayes et al. found thagtbep who had their attention



trained towards benign material had significangyér worry-relevant negative thought intrusions@®pared to the control group,
although the groups did not differ on the type ofry topics or how negative the topics were. Thglihg suggests that attentional
biases contribute to the frequency of negative ghbintrusions that are common in worry thoughttea but not the severity of the
thought intrusions. Interestingly, there was neefbf attention training on anxious mood, indicgtihat training affected intrusive
thoughts relevant to worry, but not self-reportediaty. Hirsch et al. (2011) also demonstrated treahing non-anxious participants to
have increased biased attentional engagementhvihtt subsequently increased worry symptoms (ivegdaought intrusions) as
compared to those who had been trained to diserfgamgehreat. One indirect implication of thistigat increased attentional

engagement with threat causally affects worry symmgt (Hirsch et al., 2011).

The research cited above suggests that individuadsexperience pathological worry exhibit attensibiniases to threatening
information. The tendency to attend to threatemiagerial at the expense of benign information téighten the perception that the
world in a threatening place, which is likely taygrer processes that will initiate worry. Once #ireepresentations are activated,
attentional biases are thought to contribute tanteaiance of worry episodes by promoting attentoovards threatening thought

intrusions, thus escalating threat perception aashtaining the worry cycle (Hirsch & Mathews, 2012)

I nterpretation Biases: Daily life is full of ambiguity and research swggs that people who experience high levels ofedydre
more likely to interpret emotionally ambiguous ations in a threatening rather than non-threatemagner (e.g. Butler & Mathews,

1983; Eysenk, MacLeod, & Mathews, 1987; Eysenk, §ldday, Richards, & Mathews, 1991, Mathews & Mad&sh, 2000). This



tendency to interpret ambiguity in favour of thregtinterpretations is another example of an infation processing bias that is thought
to exert both a causal and maintaining effect dhglagical worry. For example, individuals with egnosis of GAD are more likely to
interpret emotionally ambiguous information in eetlit-congruent manner compared to non-anxiousasr(g.g. Mathews, Richards, &
Eysenk, 1989). Experimental studies with high weygihave enabled researchers to conclude thatithemausal relationship between
interpretation biases and worry. For example, Hirstayes, and Mathews (2009) examined the effectasfipulating interpretation
biases in high worriers. They employed two taskspmmograph task and an ambiguous scenarios tafikhdgarticipants were
assigned to a benign training condition, which nié¢laait they were exposed to only benign interpratatof the ambiguous scenarios
and the control group were exposed to equal nundddrenign and threat interpretations of the ambiguinformation. The dependent
variable was the number of negative thought intmssiin a breathing focus period that took placé lbefore and after an instructed
worry period. There was a significant differencénAsen the two groups, suggesting that the maniipunlaif interpretation towards
benign outcomes (as opposed to training which didavour either benign or negative outcomes) hadraeliorative effect on thought
intrusions. However, Hirsch et al. (2009) repotieat there was no difference between the two groufise type of negative thought
intrusion, or how negative the topics were. Thasaifigs were also replicated in participants witthagnosis of GAD (Hayes et al.,
2010) and provide evidence that threat-relevaetpmetation biases can play a direct causal rofgenerating negative intrusions

implicated in the onset of worry (Hayes & Hirscl00Z; Hirsch & Mathews, 2012).



Research cited above indicates that interpretdiases are likely to trigger worry by creating negainterpretations of
ambiguous information and this (as was also foargtudies of attentional biases) has been foumtctease the frequency of negative
thought intrusions, but not the type or severityhaf thought intrusion. This is in keeping withiendnsional view of psychopathology
where pathological worry is thought to be quanti&dy rather than qualitatively different to nornfahctioning (Ruscio, Borkovec, &
Ruscio, 2001). Research outlined above suggedtmtpathological worry, habitually experiencinggagive responses to emotionally
ambiguous information will increase threat peraaptsubsequently triggering worry processes (Higd&hathews, 2012; Mathews,
1990). However, this type of interpretation biagsloot necessarily exist in isolation from attemidoiases and a combined cognitive
bias approach (Hirsch, Clark & Mathews, 2006; Hir€&cMathews, 2012) assumes that information prangdsiases interact with one
another. Hayes & Hirsch (2007) outline a scenatensby attention could be captured by a cue irtivronment, which may be hard
to then disengage from. Once threat representagienactivated through attentional biases, this make the individual more likely to
interpret emotionally ambiguous information in aetlitening manner which in turn increases threatgpdion and so the cycle may
continue resulting in a full-blown worry episodéi§ approach to understanding the nature of cagnitiases in worry has been
supported in research by White, Suway, Pine, BamH& Fox (2011) who found that training individsaio have biased attention

toward threat was linked to subsequent negatiwrpnetation of ambiguity.



Memory Biases: A third information processing bias that has beeangned as a potential contributor to pathologwealry is
memory biases. One hypothesis is that pathologioaly is facilitated by a processing bias in favoifithe recall of threat-relevant
information. This selective memory for threateninfprmation could serve to heighten threat peragpthich in turn feeds processing
that may facilitate worry. However, there is cuthg little evidence to support this view. For exalm Coles and Heimberg (2002) in a
review of memory biases in clinically anxious pa@iidns (e.g. where worry is a cardinal diagnostatdire) point out that only one out
of nine studies found any support for the rolerogaplicit (e.g. effortful and conscious retriewdlinformation) memory bias in a GAD
population. The study by Mogg and Mathews (199fbreed that in an explicit memory task the GAD eats recalled more anxiety
words than non-anxious controls. However, they ipted that a recall bias in GAD participants woaldy be evident in anxious words
that were also self-referent but this predictiorswat upheld. Mogg, Mathews, and Weinman (198®pared clinically anxious
patients with non-anxious controls on recall ofipes, negative, threatening, and non-threateniogds, and found no evidence to
support the view of biased recall in an anxiousybagon. Interestingly, their results actually iogied that high anxious individuals had
poorer memory for threat words as compared to &aorondition, and other studies have also coestst found no evidence to support
the role of explicit memory biases in pathologwalry (e.g., Foa, McNally & Murdock, 1989; Mathe&dViacLeod, 1985, Mogg et al.,

1989).

Implicit memory biases (enhanced recall relateprior exposure to a stimulus, without awarenedbaif prior exposure) have also been

implicated in pathological worry. In one study Meivs, Mogg, May, and Eysenk (1989) reported th&gy @in implicit memory task,



individuals with a diagnosis of GAD generated mihmeat-relevant completions on a word completiahk & compared to a non-

clinical control group. Further association betw#@a type of memory bias and GAD was found by Mamd. and McLaughlin (1995).
However, as highlighted by Coles and Heimberg (200® other studies (Bradely et al., 1995; Mathetval., 1995) did not replicate
these results. More recently, Coles, Turk & Heingb@007) proposed that previous studies may halezlfeo find support for implicit

and explicit memory biases in GAD as anxious stimskd in experimental tasks may not have had egleatance for all participants.

Coles et al. (2007) suggested that if the stimallndt have relevance for each individsapecific domain of worry, then it is unlikely

that there will be evidence of a memory bias. Hyigothesis was confirmed by assessing implicitexplicit memory bias in GAD
patients where the GAD group individually selectestds that were personally relevant to their donadiworry. Using idiographic
stimuli, compared to non-anxious controls, the GgtbBup showed evidence of an implicit memory biastlkermore there was some
evidence (a trend that did not reach statistigaliBcance) to suggest the GAD group also showeebagticit memory bias, but Coles et
al. (2007) highlight that this finding would neexllie clarified by a study with greater power tcegégroup differences. The evidence
for the role of implicit memory biases in GAD isuthcurrently contradictory. However, studies thapy idiographic stimuli may
provide a more methodologically appropriate wagxdmining memory biases in worry. Presently, tressfthere is little conclusive
evidence that involves memory biases in the presesat lead to pathological worrying, and so weokinclude memory biases in the
building blocks of the model we describe below. ld@er, this situation may change with further resiediat directly explores the role

of implicit memory processes in the development mathtenance of pathological worrying.



Summary:  There is evidence to suggest that both attentidnraterpretation biases are associated with, émdgpcausal role in,
pathological worry. However, there is little eviderthus far suggesting that memory biases congrithuéctly to pathological worry.
Attention and interpretation biases appear toifatd the frequency of negatively-valenced thougtiisions which will either trigger

worrying or provide suitable subject matter for therrier's “what if...?” questioning style.

Attentional control and worry

Information processing biases are considered tub@maticbottom-up processes (e.g. Hirsch & Mathews, 2012) and (as

discussed above) attention and interpretation bismeease the frequency of intrusive worry thoagbeciding when to attend to (or
distract ourselves from) these types of threawegieinformation is an effortful top-down procebkattrequires attentional control.
Attentional control is a key function of the cehegaecutive component of working memory (Deraks&afysenk, 2009; MacLeod &
Donnellan, 1993; Rapee, 1993). Attentional corttiebry assumes that worry impairs cognitive pereoroe by consuming limited
attentional resources in working memory, meaniryq ss working memory capacity is available fanaarent tasks (Eysenk &
Calvos, 1992; Eysenk, Derakshan, Santos, & Cal®07® Individuals with GAD are known to have depteattentional control

(Stefanopoulou, Hirsch, Hayes, Adlam & Coker, 2044 one implication of this is that they are lakke to exert attention control over



worry thoughts to stop worrying (Hayes, Hirsch, &atilews, 2008). These research findings help tcagxpthy high anxious

individuals find it more difficult to control andsimiss worry thoughts.

Deter minants of Perseveration During a Worry Bout

At the proximal level we need to understand noyevtat triggers an individual worry bout, but aisbat cognitive mechanisms cause
the individual to perseverate that worry bout.His tsection we will discuss some of the procedsaisdontribute to the perseveration of
a worry bout and which begin to define a mecharo$pathological worry at the proximal level. Thggecesses include cognitive
biases in beliefs about the nature of the worrgess, biases in the deployment of goal-directessridr worrying, and biases in the way
that experienced mood can influence the natureeoptocessing undertaken during a worry bout akasgbrovide information by

which goal-directed rules contribute to perseverati

Perseverative or Iterative Styles: Early accounts of perseverative worrying hypothesithat worriers had biases towards
perseverative or iterative styles of thought (Kgndall & Ingram, 1987; Davey & Levy, 1998; VaseyB®rkovec, 1992). Various

thinking styles were believed to contribute to peesation, including the worrier persistently pgsinternal automatic questions of the



“what if...?” kind (e.g. Kendall & Ingram, 1987) thatould inevitably lead to the catastrophizing adilndual worries. Using a
procedure based on the cognitive techniques oatlestrophizing, Vasey & Borkovec (1992) found ttiatonic worriers generated
significantly more catastrophizing steps in a datgizing intervievf than nonworriers, and reported a significant iasgein
discomfort and distress as the catastrophizingga®progressed. This also led to worriers ratiegetlents in each step of the

catastrophizing process as more likely to occun thid nonworriers, suggesting the possibility ofeaapectancy bias for threatening or

negative outcomes to occdi@ bias that is found in a number of other formpofchopathology (Davey, 1992) and can be driven by

prior levels of fear or anxiety (Diamond, Match&tDavey, 1995). This catastrophic perseveratiowanriers has been observed in a
variety of procedures (Davey, 2006a) using bothwearies and hypothetical worries that the workeruld not have considered before
(Davey & Levy, 1998) — the latter suggesting tias style is one that is not simply based on tleipus elaboration of already
experienced worries, but can be readily appliedowel worries by the worrier.

One initial explanation of this catastrophizinglstof worriers was that it may be generated by ehoangruency effects (Bower,
1981). There is clear evidence that pathologicaliers experience significantly increased levels@fative mood compared with

nonworriers (e.g. Meyer, Miller, Metzger & Borkovel®90; Davey, Hampton, Farrell & Davidson, 1932)d also experience increased

?The catastrophising interview procedure begins with the question “What is it about that worries you?”” where the blank is the
participant’s main current worry. The participant’s response is then followed by the question “What about would you find fearful
or bad if it did actually happen?” where the blank is filled by the participants response to the previous question. This process continues until
the participant can think of no more answers, and the number of steps emitted is used as a measure of perseveration (Davey, 2006a)



distress and negative mood as a worry bout progggs5sasey & Borkovec, 1992; Davey, Eldridge, D&d$#lacDonald, 2007), and this
negative mood may facilitate the access and retri@vcongruent negative information in memory whieeds the iterative “what if
...?" questioning style. The fact that negative moad contribute causally to worry perseverationibeen shown in experimental
studies that have manipulated mood valency anddfthet negative mood facilitates worry perseverat@ative to positive and neutral
mood manipulations (Johnston & Davey, 1997; Sta&upavey, 2001, 2003).

However, what makes mood congruency difficultustain as a principal cognitive bias underpinniagspverative worry is that
worriers will also perseverate more in a positieedtive task than nonworriers. Davey & Levy (1988;dy 4) found that chronic
worriers would also perseverate for longer thanwamers at a positive iteration task — even thotigy reported being in a
significantly more negative mood than nonworriénsa subsequent study, Startup & Davey (2001, BExpart 1) induced negative,
positive and neutral moods in three groups of hgatltonclinical participants. Contrary to predicsofrom a mood congruency
explanation, participants in a negative mood emhigignificantly more steps in both a positive aedative iteration task (where they
were respectively asked to iterate what was eiteerd’ or ‘bad’ about a situation) than participsm either a positive or a neutral
mood. These findings are not easy to incorporatieinva mood congruency explanation of worry persati@n claiming that
perseveration should be facilitated only when thegecongruency between the valency of the mateeiag iterated and the mood in

which this task is being conducted.



Biasesin the Deployment of Goal-Directed Rulesfor Worrying:

For most people, worrying has a purpose, whethaz tb solve perceived problems of daily living y@g, 1994), as an attempt to repair
negative mood (Schwarz & Clore, 1983), or as a méary and ensure that ‘bad’ things don’t happeto avoid future catastrophes
(Breitholtz, Westling & Ost, 1998; Davey, Tallis@apuzzo, 1996; Wells, 2010; Borkovec, Hazlett-Stew& Diaz, 1999). Activities
that have such a purpose usually come with a sgpaifdirected rules that are deployed to maxirgza attainment and to evaluate
when the goal has been reached (Martin, Ward, A&héaer, 1993; Chaiken, Liberman & Eagly, 1989).abdirected rules require

attention to the goal of the worry task and a @esircontinue with the task until the strict ainishe task have been achieved. When

such rules are articulated by worriers, they inelathtements such ddeel | must focus on every conceivable solutionhis worry, “I

must sort out what is worrying rhéDavey, Startup, MacDonald, Jenkins & Patters®952. These rules ddmecessatrily tell the

worrier how to achieve the goal, but they have éivational influence by stressing the importancéhef goal and activating processes
for monitoring whether the goal has been achieldaVvéy, 2006b). With repeated deployment, these-gioatted rules are likely to be

activated automatically and evaluated implicitha(fs & Dijksterhuis, 2000; Bargh, 1989), resultinga motivational impact that will

have an influence on task perseveration that apgiedre outside of the worrisrability to deliberately control.

First, there is good evidence that worriers haaeds in beliefs about the worry process that méiyance the deployment and

strictness of goal-directed rules for worrying. Egample, pathological worriers and individualshnatdiagnosis of GAD hold strong



beliefs that worrying is a necessary process that ime undertaken fully and properly in order toidvuture catastrophes. For instance,

Davey, Tallis & Capuzzo (1996) found that beligf®at worrying could be divided into both negativel gositive beliefs about the

consequences of worrying, with negative beliefsecing topics such dworry causes me stréesmd‘worry exaggerates the problem

while positive beliefs include ‘worry motivates maid ‘worry helps analytic thinking'. Perhaps sisiigly, individuals who scored
high on positive beliefs about worrying also scanegh on a number of measures of psychopathologiuyding trait anxiety and
measures of the frequency of pathological worrysuggesting there is a strong association withetpesitive beliefs about worrying
and the tendency to worry and to develop other $gmg of anxious psychopathology. Similarly, BorkovEazlett-Stevens & Diaz
(1999) found that individuals with a diagnosis A held a number of beliefs about the utility ofmyong, including (1) worrying will
prevent something bad happening, (2) worrying maékess likely something bad will happen, (3) wang helps me to distract myself
from even worse things, (4) if | worry about sonieghbad happening then I'll be prepared for it, @dworry is an effective way to
problem-solve. In addition to these biases in dlbediefs about worrying, worriers also score hygah other cognitive factors that
would indicate a need to deploy and monitor sggaal-directed rules for worrying. For example, tip@gsess elevated evidence
requirements for decision-making (Tallis, Eysenck&thews, 1991) that would indicate that they sd@xplore all possibilities before
terminating a worry bout. Trait worry has also beglated to measures of perfectionism (Pratt, J&llEysenck, 1997; Frost, Lahart &
Rosenblate, 1990), feelings of responsibility fegative outcomes (Wells & Papageorgiou, 1998)Jendémce of uncertainty (Dugas,

Freeston & Ladouceaur, 1997; Meeten, Dash, Scarzvey, 2012), and inflated concerns over mistggeber & Joorman, 2001).



All of these are dispositional factors that arelykto lead to the deployment of strict goal-diegttules at the outset of a worry bout, and
are likely to generate perseveration at the taginsure that the rather strict outcomes requiradoofying are achieved (e.g. avoiding
bad things happening, reducing uncertainty, minimgiznistakes, reducing feelings of responsibildy megative outcomes).

In addition, there is now considerable experimiezxtalence that such dispositional traits and lldsadiefs about the utility of
worry do influence the deployment of goal-direcstob rules for worry and facilitate perseveratiéthe worry bout. First, goal-
directed rules (often called ‘as many as can’ stibgs in the worry literature) can be contrastethwihat are known as ‘feel like
continuing’ stop rules (Martin, Ward, Achee & Wy&893; Davey, 2006b), and pathological worriersehastrong bias towards
deploying the former rather than the latter typeubé. Goal-directed rules require attention todbal of the worry task and a desire to
continue with the task until the strict aims of thek have been achieved. In contrast, ‘feel li&tiauing’ stop rules require the
individual to continue the task only to the poirttere they ‘no longer feel like continuing it’ besay for example, they have lost
motivation or the task is no longer enjoyable. Asmight expect, the deployment of goal-directeg sties is highly correlated with a
variety of worry-relevant variables, including meeaess of trait worry (the Penn State Worry Questare PSWQ), beliefs about the
positive consequences of worry (as measured bgdmsequences of Worry Scale, COWS, Davey, Talli@agpuzzo, 1996), and with
measures of shame and guilt (Davey, Startup, Maaldpdenkins & Patterson, 2005, Study 1), andepented use of goal-directed
rules significantly predicts perseveration on bétanal measures of catastrophic worrying (Davegst8p, MacDonald, Jenkins &

Patterson, 2005, Study 2). Much of the current@we of a link between positive beliefs about wamy the deployment of goal-



directed rules for worrying is correlational in nig, so we must be wary at this time about assumitagusal relationship between
beliefs and goal-directed rules. However, studies have experimentally manipulated some of theefsalelevant to worriers, such as
intolerance of uncertainty and responsibility fegative outcomes, have demonstrated that expemthemducing these beliefs leads to
increased perseveration on behavioural measurgsroying such as the catastrophizing interview tg@&tlartup & Davey, 2003; Meeten,
Dash, Scarlet & Davey, 2012).

Secondly, explicitly manipulating the deployedpstale for worrying also has important and prediaéects on worry
perseveration. For example, Startup & Davey (2@@ih)pared worriers and nonworriers on a catastraphiask when they were
explicitly asked to use either a goal-directed nrl@ ‘feel like continuing’ rule. They found tha@anipulating the deployed rule had
differential effects on worriers and nonworriersh& participants were asked to use a goal-dirgaledworriers generated
significantly more catastrophizing steps than namiwcs. However, when participants were asked ®aus$eel like continuing’ rule,
worriers emitted slightly fewer steps than nonwensi These are relatively important findings beeahsy imply that worriers do not
have an iterative style on worry tasks that is ped@lent of the task rule that they deploy, withfthréher implication that perseveration

is significantly influenced by the nature and dgpient of the rule used.

TheRoleof Mood: We have already mentioned that pathological watiend to be in significantly more negative modust

nonworriers (e.g. Meyer, Miller, Metzger & Borkovel®90; Davey, Hampton, Farrell & Davidson, 19@2)d this is not simply an



emotional outcome of the worry process or an atfeatonsequence of the need to deal with potethiiahts. The worrier's negative
mood also exerts a significant causal effect ontbiery process, creating biases not only in atterai and interpretation processes (see
earlier sections), but also providing biased infation by which progress during the worry bout ialegted. Laboratory studies
manipulating mood have consistently demonstratatirtegative mood (in the form of both anxiety aadress) can significantly
prolong the length of a worry bout (Johnston & DgVE997; Startup & Davey, 2001, 2003), but thas #ffect cannot simply be
explained in terms of a mood congruency process.

However, negative mood does appear to bias theywout towards perseveration in two important wéysst, negative mood
promotes a more systematic, deliberate and effartformation-processing style than positive or tneumood (Ambady & Gray, 2002;
Batra & Stayman, 1990; Tiedens & Linton, 2001), ardlices comparatively higher performance stand#als positive or neutral
moods (Scott & Cervone, 2002). For example, witheHeuristic-Systematic model of information prgsgiag, systematic processing is
described as an “analytical orientation in whiclhcpersers access and scrutinize all informationgutrfor its relevance and importance
... and integrate all useful information in formirigetr judgments” (Chaiken, Liberman & Eagly, 19821f), and this effect of negative
mood on information processing style implies a boagards the deployment of stricter goal-directélds for worrying that will
facilitate perseveration (e.g. Dash, Meeten & Daa®] 3). There is empirical evidence that thides¢ase. For example, Dash & Davey
(2012) found that experimentally-induced negativethfacilitated the endorsement of cognitive agaiaiknown to increase

systematic processing, and also facilitated th@esginent of the deployment of goal-directed rubesmorrying. A mediation analysis



also confirmed that the relationship between nggatiood and measures of worrying were mediatethéyntention to use goal-
directed rules for worry and cognitive appraishbst tvould generate effortful systematic processimgng worry.

Secondly, negative mood not only biases infornmgpiamcessing style during worry towards systenaticessing that raises
performance standards, requires effortful scruthall relevant evidence, and the deployment oftsgjoal-directed rules for closure,
but also provides information when the worriemiglicitly evaluating goal attainment during the wobout. The use of mood as
information in these types of context is describgdhe mood-as-input hypothesis, an approach togasseveration that explains
perseveration in terms of an interaction betweemtiture of the deployed rules for the task and/#hency of the individual’'s
concurrent mood (Martin, Ward, Achee & Wyer, 19Bayvey, 2006b; Meeten & Davey, 2011). For example worrier deploys a goal-
directed rule when worrying, they may use theirentr mood during the worry bout to provide inforroatabout whether they've
achieved those goals (e.g. solving the problengirieyg negative mood, etc.). If they are in a negamood, this will provide
information that the goals have not been achieweldsa they must continue. In such circumstancesgéployment of strict goal-
directed rules employing a systematic informatioocpssing style with raised performance standamgisther with a negative mood
would be a toxic recipe for perseveration. Evidetied individuals do use their current mood asnmi@tion for evaluating progress on
open-ended perseverative tasks such as worryingsfmom studies that have manipulated both moodtendature of deployed stop
rules. For instance, compared with a positive moedative mood is only associated with persevearatioen a goal-directed stop rule is

used. In contrast, when a ‘feel like continuinggstule is used, individuals in a positive moodspeere at the task for longer than those



in a negative mood (Martin, Ward, Achee & Wyer, 298tartup & Davey, 2001, 2003; MacDonald & Daveg05; Hawksley &

Davey, 2010; Meeten & Davey, 2012). From this it ba inferred that mood is being used to evalleseaims of the deployed rule.
When the rule is to achieve a specific goal ushegtésk, a negative mood tells the individual thatgoal has not yet been reached and
they should continue with the task. When the rsioicontinue until the individual ‘no longer feélse continuing’, a negative mood
instead tells them to stop.

Finally, why should a worrier use their mood toleate goal-attainment during a worry bout? Why aeploy a more skill-based
process based on an evaluation using relevant lealgwland experience? The literature on the useofiras information provides
some interesting insights into the conditions urvdeich individuals will use mood as information dathese conditions have significant
implications for clinical populations of the kincher suffer from perseverative disorders such asopagical worrying (see Meeten &
Davey, 2011, p1266-1269). For example, individualbdefault to using their mood as information (@hen they lack the relevant
skills and expertise on which to make relevant jndgts (Schwarz, 2001; Forgas & Tehani, 2005), (mthey have reason to believe
that their current mood state is highly relevanttask at hand (Schwarz & Clore, 1983; Clarksé&nl, 1982), and (3) when cognitive
load is high or the task at hand is a complex &uobwarz, Strack, Kommer & Wagner, 1987; Siemer &&wzein, 1998). Pathological
worriers who have symptoms severe enough to waarahiical diagnosis do exhibit these types ofrabeeristics that will facilitate the
use of mood as information during a worry task.ddie worriers (1) tend to have significantly poopeoblem-solving confidence than

nonworriers, suggesting a lack of confidence inrtepertise and ability to successfully solve peofis of the type addressed by



worrying (Davey, 1994; Laugesen & Dugas, 2000; Qa&d.evy, 1998), (2) they tend to initiate worryiig an attempt to explain,
understand and repair their negative mood, andilt@iew their mood as being highly relevant to terry task (Davey & Meeten,
2011; Schwarz & Clore, 1983), and (3) they tenddopt information processing strategies that inflibigh cognitive load, such as
systematic information processing (Dash & Davey,2Z)0or which deplete working memory capacity (Haydirsch & Mathews, 2008;
Leigh & Hirsch, 2011). All of these characteristigdl tend the worrier to using mood as informatiwhen implicitly evaluating goal-
attainment during the worry task.

In summary, negative mood has a number of indep@rnzhusal effects that will facilitate persevenatof the worry bout. These
effects include the promotion of a systematic,lmbglte and effortful information-processing stged the deployment of strict goal-
directed rules for worrying that will set compavaty higher performance standards. In additionatigg mood can also provide

information that the goals of the worry task haee lmeen achieved and so worry should continue.

I nteractions between Cognitive, Affective & Attentional Factors



Figure 1 provides a schematic representation optbeesses that contribute to the perseverati@wvadrry bout based on the
empirical evidence discussed above.

The hatched boxes indicate how attentional andpregational biases can facilitate the identifioatof potential worries by
directly influencing how stimuli and events are le#ed or by increasing the frequency with whichusive negative thoughts are
experienced (e.g. Hirsch & Mathews, 2012). Sucliepeatial allocation of attention to threateninignstli in anxious individuals is

automatic and occurs pre-attentively (Mogg, Bradi®illiams & Mathews, 1993; Mogg, Bradley & HalliWgl1994), and this

preferential allocation of attention has been shtwimave adownstrearheffect leading to ambiguous information beingtipteted in a

threat-related manner that is likely to be autom@i¥hite et al. 2011). As a result, interpretattdrambiguous material as threats occurs

on-line rather than being reconstructed later (€&\Castillo, 2001; MacLeod, 1999). Once identifiadhis way, potential worries or

threats can activate the worfgepositive beliefs about the need to worry (Wel3)7, 2010), and be operationalized in the deployme

of goal-direct rules for worrying, ensuring tha¢ gpathological worrier “continues to worry until/blee assesses that he/she will be able
to effectively cope with anticipated threat” (Welk007, p19). Once identified, threats act to primedi-rehearsed and habitual goal-
directed worry rules in an automatic fashion (A& tBijksterhuis, 2000; Bargh, 1989), and thesecstules for completion of the worry
bout will themselves directly contribute to perse®n (in order to ensure all eventualities arestdered). The fact that an anxious

individual may be unable to control attentionaldeisihas further implications for the worry boutisTill lead to the worrier continually



identifying new threats associated with the woapit¢ in the“What if...?” fashion that is typical of pathological worriekefidall &

Ingram, 1987). Each newly identified threat wilgain activation of the cognitive processing syas and goal-directed responses that
will contribute to perseveration. An additional irett effect of automatic attentional bias is thatill continually engage working
memory with newly identified potential threats, amorking memory is an important contributor to eraotregulation (Hofman,
Gschwender, Friese, Wiers & Schmitt, 2008; Ochddenge, Gross & Gabrieli, 2002). This is likelyibopede any attempts at top down
inhibitory control, and may even exacerbate thengitbnal bias because loading working memory caaterdifficulties in disengaging
attention (e.g. Judah, Grant, Lechner & Mills, 20E8senck, Derakshan, Santos & Calvo, 2008). Isghiespects, the perceptual and
interpretational biases operate to facilitate wanrg way very similar to those proposed in thenttdge model of Hirsch & Mathews

(2012). Involuntary allocation of attention to patial threats generates awareness of the initiatywwand also generates a stream of
subsequent automatic thoughts about related thndath give rise to théwhat if ...?” style of worrisome thinking found in pathological
worriers. In addition, an inability to exert topwio control over these perceptual and interpretatibrases may result either from the
impairing effect that worry has on the central exee function of working memory (Eysenck, Deraksh&antos & Calvo, 2007), or
the beliefs that worriers develop that worry isardntly‘uncontrollable (Wells, 2010).

The present review extends the information-prangsspproach hypothesized by Hirsch & Mathews (3@2specifying some

of the behavioural and cognitive processes dowastfieom attentional and interpretational bias tdd to the perseverative nature of



worry in pathological worriers. These include tlotivaation of beliefs about both the utility and en¢rollability of worry (Wells, 2010),
the automatic deployment of strict goal-directespmnses for dealing with the threat, the role giatiee mood in facilitating effortful
forms of information processing (i.e. systematioimation processing styles), and in providing rizgainformation for evaluating the
success of the worry bout. In earlier section$is paper we have already provided evidence supgariany of the interactions
illustrated in Figure 1, including the effect ofaattional biases on threat interpretation (e.g.té/ét al., 2011), the effect of a threat
interpretation bias on negative mood (e.g. WilddacLeod, Mathews & Rutherford, 2006), the effechefative mood on systematic
information processing (e.g. Ambady & Gray, 20G2)d the effect of negative mood on the deploymégbal-directed rules for worry
(e.g. Dash & Davey, 2012), the use of negative mameévaluative information (e.g. Startup & Dave§QP), and the effect of the
deployment of goal-directed rules for worry on woperseveration (e.g. Davey, Startup, MacDonaldkids & Patterson, 2005).
Interactions that still require some endorsing ernak include the influence that threat perceptemih triggering goal-directed rules for
worry and positive beliefs about worry. Howeveridewnce for the automatic activation of goal-dirédbehaviours and beliefs by
worries could be investigated using the goal-prgrparadigm described by Aarts & Dijksterhuis (20@0yvhich we would predict that
response latencies to goal-directed rules for wangy positive worry beliefs would be faster follogyipriming by worry words than
non-worry words. Finally, while there is good evide for a causal effect of negative mood in faatilitg systematic information
processing, there is less direct evidence thaesatic information processing directly contribut@gerseverative worry. However,

systematic information processing appears to bpatgd by a functionally distinct brain processaieal in the left frontal lobes



(Leynes, 2002; Leynes & Phillips, 2008), and stadiiave reported that increases in worrying areadsociated with increased left
hemisphere frontal activation (Borkovec, Ray & $9l1998). This suggests that both systematic peieg and worrying are verbal-
based forms of analytical thought supported by tionally similar brain processes. Studies direatignipulating styles of information
processing and observing the effect of this on wparseveration have still to be performed, althotigre is very substantial evidence
to expect these effects to be found when suchesdwatie conducted (e.g. Dash, Meeten & Davey, 2013).

The role of negative mood is critical because & Aaumber of separate causal effects. It fa@btéte deployment of goal-
directed rules for the worry bout and initiates de¢éiberate and effortful process of systemationmfation processing (Dash & Davey,
2012). In addition it also provides negative infatran that is used during the evaluation of go@iament - a process that inferential
experimental studies indicate will facilitate perseation if the worrier has deployed goal-direatelgs for the bout (Startup & Davey,
2001, 2003). This multiple role of negative moodjénerating worry perseveration may also have saitded benefits that reinforce the
tendency to worry over successive bouts. For exantipé contrast avoidance model of worry propdsasworry is reinforced because
pathological worriers prefer to feel chronicallgilessed in order to prepare for the worst outcasseciated with the threat, and there is
a significant amount of physiological evidence wport this view (Newman & Llera, 2011). Thus, gmgximal processes that prolong
the worry bout will have the added advantage ofding a negative emotional contrast (i.e. a shdbf a positive state to a negative

emotion), and also maintain the worrier in a stag helps them to anticipate and prepare for dgative event (Borkovec & Roemer,



1995). As Newman & Lera (2011) suggest, this vatirease the likelihood that those processes gamgrabrry perseveration will be
activated on future occasions.

One important clinical feature of the perseverativgry bout in pathological worriers is that thi®pess causes the worrier
increasing distress as the worry bout continues€paEldridge, Drost & MacDonald, 2007; Vasey & Bovec, 1992). This distress is
typical of worriers with a diagnosis of GAD, andsismething that still requires explanation as @ndej feature of pathological
worrying. There are two sources of distress thattansequences of the perseverative nature of wlesgribed here. One is the role that
beliefs about worrying may play in generating werglated distress. A perplexing feature of pathwalgworriers is that they appear to
hold what seem like contradictory beliefs aboutmyopositive beliefs that worry is necessary (&wprry will keep me safe”), as well
as negative beliefs that worry is uncontrollabld dangerous (e.g. “worrying will make me lose mydi) (Wells, 2010; Davey, Tallis
& Cappuzo, 1996), and holding both types of beliefassociated with significantly higher scoresaorariety of psychopathology
measures than holding just negative beliefs (DavVallis & Capuzzo, 1996). One plausible hypothésthat these negative beliefs
about worry are a consequence of the processesah@ibute to the perseverative mechanism thaéuied pathological worry. These
include the contribution of perceptual and intetgtien biases that occur pre-attentively (e.g. Mdgdley, Williams & Mathews,
1993; Mogg, Bradley & Halliwell, 1994), the deplognt of goal-oriented task rules that are likelypéononverbal in nature and
automatically activated when used habitually (Dag806b; Aarts & Dijksterhuis, 2000), and the insftlinvolvement of, or

misattribution of, mood in evaluating outcomes (8alz & Clore, 1983; Oikawa, Aarts & Oikawa, 201This automaticity will



inevitably result in poor awareness of these imtera factors (preventing insight into the reasey worry becomes perseverative) and
to all intents and purposes makes worry seem uratatile. This hypothesis is supported by the faat individuals meeting diagnostic
criteria for GAD score significantly higher thanmworriers on beliefs that worry is uncontrollabled dangerous (Davis & Valentier,
2000), and although more research is required,fé@asible that these beliefs about the unconbtithhand dangerousness of worry
contribute to the distress experienced during agwarative worry bout.

A second source of potential distress for pathalalgivorriers is the research finding that as a wbout continues, more self-
statements about personal inadequacy and inatalitgpe intrude into the worry stream of patholabworriers regardless of the actual
worry topic itself (Davey & Levy, 1998, Study 6ndithese types of statement are significantly ¢ated with measures of anxiety,

depression and poor problem-solving confidence é9a Levy, 1999). These statements certainly seebetassociated with
increasing levels of distressbut only in individuals scoring high on measurépathological worry (Vasey & Borkovec, 1992; Dayey
Eldridge, Drost & MacDonald, 2007), so they mayresent the effects during a worry bout of disposgi factors possessed by
worriers (such as poor problem-solving confidemaé)er than being an effect of perseveratiense. The effect of these increasing

levels of distress as the worry bout continues isontribute further negative mood and to exacerbia effects that negative mood will

have on perseveration. Given that increasing negatiood will increase perseveration, how does #tkqgbogical worrier disengage

from the worry process? One way in which disengaggroan eventually occur is through the abandonwiéats many as cagoal-



directed responses in favour‘figel like continuingstop rules (Davey, Eldridge, Drost & MacDonald)D2)) ‘Feel like continuingstop

rules ask the implicit questidobo | feel like continuing with this task?and if the worrier is using their mood as infotioa, their high

levels of negative mood will indicate they do neglflike continuing. In this way, changes in stole during the worry bout can have
quite significant effects on whether the individedher stops worrying or continues to perseverate.

Finally, while perseveration appears to be depenalethe cognitive biases and individual charasties that worriers bring with
them to the worry bout, further etiological resdaiscrequired to understand why pathological wosrtgave developed positive beliefs
about the utility of worrying and how these beliafe operationalized into goal-directed rules formging. In addition, the negative
mood that pathological worriers bring with thenthe worry bout is also endemic (Decker, Turk, Heddurray, 2008; Mennin,
Heimberg, Turk & Fresco, 1995), and the psycholalggnd biological factors that support this pervasinxious experience still need to

be fully catalogued, and the processes that gentriatendemic state described and evaluated.

Clinical Implications



Providing a detailed analysis of all the factorat tinay interact to generate a perseverative warty bas a number of
implications for interventions for pathological wging.

First, the interactive processes that generateperation are often implicit and occur outside wheeness. One such factor is
the interaction between goal-directed rules forryvand the use of a concurrent negative mood ttuat@progress towards that goal.
This is known as the “mood-as-input” hypothesisduse mood is used as input to evaluate progredsomorry task (Startup & Davey,
2001; Meeten & Davey, 2011; Davey, 2006b). Usitgiaf, low-intensity psychoeducation procedure, iDddeeten, Jones & Davey
(2014) provided high worriers with psychoeducaiout the basic principles of the mood-as-inpubtiypsis and received guidance on
how to identify and change worry-relevant goal-diegl rules for worry and also how to identify ai@ege negative moods. Compared
to controls who received no information about theodvas-input hypothesis, psychoeducation aboutntbael significantly reduced
measures of worry at follow-up, and homework tasksed mood and reduced worry immediately. Thigeats that providing basic
insight into the processes that generate perseweraielping the individual to identify the stodes they deploy for worrying, and to
identify and change negative mood can have immedtieneficial effects. In addition, a further implion of providing insights into the

role of negative mood during worrying is that agamf mood management interventions can be adopteelp the worrier manage

their worry-related negative moodsnoods that contribute directly to perseveratidmede include behavioural activation interventions

developed specifically for excessive worry (e.ge@hLiu, Rapee & Pillay, 2013), and mindfulness aodeptance-based approaches

that will help the worrier to distance themselvesif on-going negative emotions (Orsillo & Roemé&1 D).



Second, one obvious implication of the processgesented in Figure 1 is that the frequency of wog would be reduced if
the threat-relevant attentional and interpretatimses that identify potential worries could beueztl. One method for achieving this is
the use of cognitive bias modification (CBM) proaegs (MacLeod & Mathews, 2012; Hakamata, Lissek;HBam, Britton et al.,
2010), in which pathological worriers would be po®d with a structured program of computer-basidstthat would establish
attentional and interpretational predispositionvgaias benign resolutions and away from threateaimegs. Prototype CBM
interventions have already been found to succdgskduce threat attentional biases (Hayes, Hi&éhathews, 2010), and threat
interpretational biases (Hirsch, Hayes & Mathev)9) in high worriers. However, there is still sodwibt about the longer-term
effectiveness of CBM procedures, and whether suabeplures have any significant effect on clinigahptoms (Koster & Bernstein,
2015; Cristea, Kok & Cuijpers, 2015). But despitese concerns, CBM procedures would seem to befal tigol in the early stages of
an integrated intervention package for pathologiaaiiers.

Thirdly, dysfunctional beliefs about the utility benefit of worrying may be a trigger for the dgpteent of strict goal-directed
rules for the worry episode (e.g. “I must continaevorry until I have covered all the possible geobs that this worry raises”). We
know very little about how these positive belief®at worry develop, but they are characteristipathological worriers generally
(Breitholtz, Westling & Ost, 1998; Davey, Tallis@apuzzo, 1996; Wells, 2010; Borkovec, Hazlett-Stew& Diaz, 1999), and are a
significant factor in motivating the worrier’s desito worry. In order to address and modify thesstve beliefs, Wells and colleagues

have developed a metacognitive therapy for worrel(8y 1997, 2007, 2010). This therapy involves aliming the client to the



metacognitive model and beliefs about worrying, einallenging positive beliefs about worrying thrawggcombination of verbal
reattribution and behavioural experiments (e.gidasing and decreasing worry whilst performing saskdetermine if worrying actually
enhances performance or improves coping). Outcauakes suggest that this approach is associatdédgneater levels of recovery than
approaches comprised of applied relaxation or GBatinent focused on intolerance of uncertaintyh@gns2006; Wells, Welford, King,
Papageorgiou, Wisely & Mendel, 2010; Heiden, Meshdvluris & Molen, 2012).

Finally, as we begin to unpack the details of thexjmmal mechanisms that underlie an individual bafupathological worrying,
we begin to have a picture of what an integratedygrehensive intervention for pathological worrymgght look like. The early stages
should begin with socialization to the model anganticular to important interactions within the deb(e.g. between stop rules and
concurrent mood). This psychoeducation would entddeclient to identify these processes duringrtbein worrying, and to manage
their negative moods using a range of developetiodstsuch as behavioural activation, mindfulness,aeceptance-based approaches.
Dealing with deep-seated beliefs about worry (lpaikitive and negative) would seem an obvious sestagk — probably using
metacognitive therapy principles to challenge tHedefs. A final stage would involve providing tbkent with a toolbox for dealing
with real time worry bouts by helping them to idgnand change negative moods and dysfunctiondtdioacted stop rules. Alleviating
negative mood would have a number of benefits pygducing the desire to deploy goal-directed rédesvorry, (2) reducing the
tendency to utilize systematic information procegstrategies that are likely to lead to micro-gsial of problems and to the generation

of “what if ...?” questioning styles, and (3) elimtimgy the use of negative mood as information whwcluld have prevented closure on



the worry episode. Finally, CBM could be offered floreat-related attention and interpretation @assuch biases are found to be a
particularly strong feature of an individual’'s wpprocesses. While an integrated approach of this to treating pathological worry is
yet to be tested, it is worth reiterating that nafsthe elements in this integrated approach h&eady been shown to have beneficial
effects on levels of pathological worrying, incladia psychoeducation intervention addressing tleeafanood-as-input (Dash, Meeten,
Jones & Davey, 2014), metacognitive therapy adargsh/sfunctional beliefs about worry (Wells, 20,1&nd CBM procedures

addressing attentional and interpretational bi@dages, Hirsch & Mathews, 2010; Hirsch, Hayes & Mats, 2009).

Summary

This paper has reviewed some of the cognitivectffe and attentional factors that contribute ® perseverative worry bout typical of

pathological worriers. We describe how automatases in attentional and interpretational processesibute to threat detection and to
the inclusion of negative intrusive thoughts irtie tvorry stream typical of tHgvhat if ...?” thinking style of pathological worriers. We
also describe processes occurring downstream fesetperceptual biases that facilitate perseveratioluding the activation of

beliefs about the utility of worry, the automatieplioyment of strict goal-directed responses fotidgavith the threat, the role of

negative mood in facilitating effortful forms offormation processing (i.e. systematic informatioogessing styles), and in providing



negative information for evaluating the succesthefworry bout. The clinical implications of thefsgtors for an integrated intervention

programme for pathological worrying are also coessd.
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FIGURE LEGEND
A schematic representation of the processes timtiloote to perseveration of an individual worryuhar his represents an integrated

cascading network of cognitive and behaviouraltreas in response to the threat posed by the wgeg text for further elaboration).

Attentional &

Interpretational Perceptual &
Biases Interpretation
FIGURE 1 Biases

:

Threat Perception

\ Automatic activation

Negative Mood of b%}%féw%ﬂ /ti\{e
Procegsy egies
Mood as Negative Negative Beliefs about the and g% Wnected

Information Gofil-Attyinment Persevexation Utility of Worry Fesponkes
........................ Evalucsyon---------lg---- L T e T L T o L By = oty - LRRRIRRRREE




