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a  b  s  t  r  a  c  t

This  paper  reviews  the  cognitive,  affective  and  attentional  factors  that contribute  to  individual  perse-
verative  worry  bouts.  We  describe  how  automatic  biases  in  attentional  and  interpretational  processes
contribute  to  threat  detection  and  to the inclusion  of negative  intrusive  thoughts  into  the  worry  stream
typical  of the  “what  if . . .?” thinking  style  of  pathological  worriers.  The  review  also  describes  processes
occurring  downstream  from  these  perceptual  biases  that  also  facilitate  perseveration,  including  cognitive
biases  in  beliefs  about  the  nature  of the worry  process,  the  automatic  deployment  of  strict  goal-directed
responses  for  dealing  with  the  threat,  the role  of negative  mood  in  facilitating  effortful  forms  of informa-
tion  processing  (i.e.  systematic  information  processing  styles),  and  in providing  negative  information  for
evaluating  the success  of  the  worry  bout.  We  also consider  the clinical  implications  of  this  model  for  an
integrated  intervention  programme  for  pathological  worrying.

©  2016  Elsevier  B.V.  All  rights  reserved.

1. Introduction

Worry is an activity that most people experience on a regular
basis. But for some people this activity can become pathological,
uncontrollable and distressing, and lead to regular bouts of seem-
ingly uncontrollable, anxious worry that negatively affects social,
occupational, and familial functioning. When excessive and uncon-
trollable worry of this kind occurs, it is the defining feature of
Generalized Anxiety Disorder (GAD) (DSM-5, American Psychiatric
Association, 2013). As well as being the cardinal diagnostic feature
of GAD, pathological worry1 is also an important transdiagnostic
process, which contributes to a number of other psychopatholo-
gies (Barlow, Allen, & Choate, 2004; Ehring & Watkins, 2008).
These include panic disorder (Casey, Oei, & Newcombe, 2004),
social phobia (Clark & Wells, 1995; Mellings & Alden, 2000),
obsessive-compulsive disorder (Comer, Kendall, Franklin, Hudson,
& Pimentel, 2004), and depression (Diefenbach et al., 2001; Nolen-
Hoeksema, 1991). Individuals who exhibit high levels of worry
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rying that is excessive, relatively uncontrollable and distressing for the individual,
and as such is transdiagnostic in nature.

(either with GAD, with sub-threshold GAD, or without a GAD diag-
nosis) also report poorer perceived physical health, greater levels of
stress, and increased sleep difficulties (Kertz & Woodruff-Borden,
2011).

Pathological worry is defined by Barlow (2002) as excessive anx-
ious apprehension relating to future negative or threatening events,
and this type of worry is considered to be negatively valenced, dis-
tressing to the worrier (Borkovec, Robinson, Pruzinsky, & DePree,
1983; Davey, Eldridge, Drost & MacDonald, 2007), and predomi-
nately verbal (Borkovec, Ray, & Stober, 1998). Pathological worriers
view their worries as being uncontrollable whereas infrequent
worriers do not (Davey, Tallis, & Capuzzo, 1996), and one way  in
which uncontrollable worry manifests is in the process of catas-
trophising (Brietholtz, Westling, & Ost, 1998; Davey & Levy, 1998;
Vasey & Borkovec, 1992), where individuals appear to apply a per-
severative “what if?” questioning style to perceived problems. Key
differences in duration and intensity of worry are also reported in
high compared to low worriers. High worriers will continue with a
worry episode for significantly longer and experience greater emo-
tional discomfort than non-worriers (Startup & Davey, 2001; Vasey
& Borkovec 1992).

While pathological worry is closely associated with anxiety and
is a prominent feature of almost all of the anxiety disorders (Brown,
Antony, & Barlow, 1992), it is an activity that is distinct from anxiety
and not simply the cognitive component of anxiety. For example,
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Davey, Hampton, Farrell, and Davidson (1992) found that worry and
anxiety can be understood as two separate constructs, each with
their own unique sources of variance. They reported that worry was
associated with adaptive problem focused coping strategies and
an information seeking cognitive style, whereas trait anxiety was
associated with poor problem solving confidence, poor perceived
personal control, responsibility for negative but not positive out-
comes, the tendency to perceive events as threats, and avoidant or
emotion focused coping strategies. Thus, while worry is an attempt
to address problems or find solutions suitable for dealing with
future threats, this problem-solving process can often be thwarted
by factors associated with high levels of anxiety (Davey, 1994a,
1994b), and this can result in perseveration of a worry bout and
increases in self-reported distress during a worry bout (Davey et al.,
2007; Vasey & Borkovec, 1992), both of which contribute to turning
adaptive worrying into pathological worrying.

Most contemporary models of pathological worrying attempt
to explain this psychopathology by alluding to pathological worry-
ing as a dispositional characteristic found across a range of anxiety
disorders and postulate explanations at the global level in terms
of how worrying has become an endemic characteristic of an anx-
ious individual (e.g. Burrell, Meares, Wilkinson & Freeston, 2011;
Ladoucer, Talbot & Dugas, 1997; Pratt, Tallis, & Eysenck, 1997;
Wells, 2007,2010). However, proximal models of individual patho-
logical worry bouts are much rarer (but see Ref. Hirsch & Mathews,
2012), but will be required to understand the individual psycho-
logical mechanisms which generate a worry experience that is
perseverative, seemingly uncontrollable, and increasingly distress-
ing as the bout continues.

This purpose of this paper is to review some of the cognitive,
affective and attentional factors that contribute to the persever-
ative worry bout. At the proximal level we need to understand
what triggers an individual worry bout, and what cognitive mech-
anisms cause the individual to perseverate that worry bout. We
have focused on worry bout perseveration because it is one fea-
ture that operationalizes the inability to control the worry bout,
and it is a characteristic of catastrophic worry where increasing
levels of distress are caused by systematic inflation of the aver-
siveness of the worry as the bout progresses (Vasey & Borkovec,
1992). As such, perseveration embodies many of the critical char-
acteristics that define worry as pathological. Processes involved in
generating a perseverative bout include the role of cognitive biases
in identifying threats, biases in beliefs about the nature of the worry
process, biases in the deployment of goal-directed rules for wor-
rying, and finally, biases in the way that experienced mood can
influence the nature of the processing undertaken during a worry
bout. The following sections in turn describe (1) the role of cognitive
biases in identifying worries, (2) the determinants of perseveration
during a worry bout, and finally (3) a description of how these pro-
cesses may  interact to generate worry perseveration. Because of
the transdiagnostic nature of pathological worry and the involve-
ment of basic psychological processes in perseverative worry, the
evidence described in these sections comes from a combination of
studies conducted on both clinical populations and experimental
psychopathology studies conducted on healthy participants.

2. The role of cognitive biases in identifying worries

We  are exposed to a barrage of information in daily life and
we make either implicit or explicit decisions about how that infor-
mation is processed. People who experience high levels of anxiety
(both those with GAD and high worriers) are known to have a num-
ber of biases in the way they process information which means that
they have greater exposure to, or are more aware of, threat relevant
information in the environment (Mathews & McLeod, 1994). These

cognitive biases are thought both to cause and maintain patho-
logical worry (Hayes & Hirsch, 2007; Hirsch & Mathews, 2012;
Mathews & MacLeod, 2002). This section will examine cognitive
biases in attention, interpretation, and memory and consider evi-
dence for their role in pathological worry.

2.1. Attentional biases

Attending to potentially threatening information quickly and
efficiently is an adaptive process. If the potential threat is assessed
as being problematic it can then be dealt with and if the concern was
a false alarm, one can step down from psychological and physiolog-
ical threat readiness. However, individuals who  are vulnerable to
anxiety have a threat orientated ‘vigilant’ processing mode where
attention is easily captured by potential, often minor, threat cues
(Mathews & MacLeod, 2002).

Attentional biases contribute to excessive and pathological
worry by enhancing the worrier’s ability to detect and selectively
attend to threat cues (Mathews, 1990). Individuals who experi-
ence excessive and uncontrollable anxiety have been shown to
attend to threat-relevant information at the expense of benign or
positive information and this has been associated with the onset
and maintenance of experienced anxiety and with the develop-
ment of anxiety disorders (Mathews, 1990; Mathews & MacLeod,
1994; Mathews & MacLeod, 2002). However, while biases in atten-
tion toward threat-relevant information have been associated with
anxiety, what evidence is there that these information-processing
biases relate to worry per se?

Research has examined attentional biases in individuals with
GAD. Mathews, Mogg, Kentish, and Eysenck (1995) found that
compared to a non-anxious control group, individuals with GAD
were slower on a Stroop task to name colours when the word
was threat-relevant and slower when searching for a target within
threatening distractors. This indicates that GAD participants (who
experience excessive and uncontrollable worry as a core symp-
tom of their diagnosis) exhibit greater attentional bias for threat
as compared to non-anxious controls. However, a limitation of this
type of study is that worry and trait anxiety cannot be teased apart
and thus it is unclear whether the attentional bias is associated
with worry, or trait anxiety, or both. There is however robust evi-
dence to support the view that biases in attention to threat are not
only correlated with pathological worry, but are also a significant
causal factor in generating worry (Hayes & Hirsch, 2007; Mathews
& MacLeod, 2002). This is evidenced by studies that have attempted
to ameliorate the threat attention biases in pathological worriers
using cognitive bias modification techniques (e.g. Hayes, Hirsch,
& Mathews, 2010; Krebs, Hirsch, & Mathews, 2010). In one study,
Hayes et al. (2010) asked high worriers to complete two  attention
training tasks (a benign vs. worry words task and a dichotomous lis-
tening task) where 50% of the high worry group had their attention
trained towards benign information while ignoring worrying infor-
mation and the other half the group had their attention directed
to equal amounts of both benign and worry related information.
The dependent variable was  a worry task where participants were
asked to engage in a breathing task, during which numbers of intru-
sive thoughts were monitored. Hayes et al. (2010) found that the
group who had their attention trained towards benign material had
significantly fewer worry-relevant negative thought intrusions as
compared to the control group, although the groups did not dif-
fer on the type of worry topics or how negative the topics were.
This finding suggests that attentional biases contribute to the fre-
quency of negative thought intrusions that are common in worry
thought content, but not the severity of the thought intrusions.
Interestingly, there was no effect of attention training on anxious
mood, indicating that training affected intrusive thoughts rele-
vant to worry, but not self-reported anxiety. Hirsch et al. (2011)
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