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Cognitive theories of generalised anxiety disorder (GAD) posit that cognitive and
behavioural factors maintain the disorder. This study examined whether avoidance
and safety behaviours mediated the relationship between cognitive factors and
GAD symptoms. We also examined the reverse mediation model; that is, whether
cognitive factors mediated the relationship between maladaptive behaviours and
GAD symptoms. Undergraduate psychology students (N = 125 and N = 292)
completed the Worry Behaviours Inventory (a recently developed measure of mal-
adaptive behaviours associated with GAD), in addition to measures of intolerance
of uncertainty, cognitive avoidance, metacognitive beliefs, and symptoms of GAD
and depression. Analyses supported the reliability and validity of the WBI. We
consistently found that engagement in maladaptive behaviours significantly medi-
ated the relationship between cognitive factors and symptoms of GAD. The reverse
mediation model was also supported. Our results are consistent with the contention
that cognitive and behavioural factors contribute to GAD symptom severity.

� Keywords: generalised anxiety disorder, avoidance, safety behaviour, mediation,
cognitive behaviour therapy

The characteristic feature of generalised anxiety disorder (GAD) is excessive and
difficult-to-control worry and anxiety about everyday events and activities (American
Psychiatric Association [APA], 2013). The Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM-5) GAD classification also emphasises the somatic features of
the disorder. However, unlike the diagnostic criteria of other anxiety disorders in the
DSM-5, maladaptive behaviours are not used to define GAD (APA, 2013; Andrews
et al., 2010).

Cognitive models of GAD promote the importance of factors such as intolerance
of uncertainty, metacognitive beliefs, and cognitive avoidance in the maintenance of
the disorder (Borkovec, Alcaine, & Behar, 2004; Dugas, Gagnon, Ladouceur, & Free-
ston, 1998; Wells, 1999). These factors are thought to directly perpetuate excessive
worry and may also increase GAD symptom severity by interacting with maladaptive
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behaviours. For instance, Robichaud (2013) explains how beliefs associated with intol-
erance of uncertainty (e.g., ‘A small unforeseen event can spoil everything, even with
the best planning’) can lead individuals with GAD to engage in unhelpful behaviours,
such as excessive planning and procrastinating, in an attempt to reduce or avoid un-
certainty associated with everyday situations. Through negative reinforcement, these
behaviours are thought to maintain beliefs that uncertainty is aversive and dangerous,
and consequently perpetuate excessive worry. Similarly, metacognitive beliefs about
worry (e.g., ‘worrying could make me go crazy’) are thought to prompt individuals
with GAD to engage in problematic behaviours in an attempt to prevent the feared
consequences of worrying. People may use excessive reassurance and checking in order
to stop worrying, and via negative reinforcement, these behaviours can confirm beliefs
that worrying is unsafe (Wells, 1995, 1999). Moreover, in an attempt to avoid dis-
tressing internal experiences (i.e., thoughts, images, emotions), people with GAD are
thought to engage in cognitive avoidance strategies such as thought suppression and
worry, as well as avoid situations and activities that trigger the distressing thoughts and
images (Sexton & Dugas, 2008; Wells, 1999). It is likely, therefore, that the cognitive
factors implicated in the development and maintenance of GAD are associated with
a variety of maladaptive behaviours. It is also possible that a bidirectional relationship
between cognitive and behavioural factors exists whereby these factors interact and
exacerbate each other and maintain GAD.

Considerable research has examined how cognitive factors contribute to GAD
symptom severity (see Andrews, Mahoney, Hobbs, & Genderson, 2016, for a review).
However, the relationship between cognitive factors, maladaptive behaviours and
symptoms of GAD has received relatively little empirical scrutiny. Beesdo-Baum et al.
(2012) found that higher levels of posttreatment cognitive and behavioural avoidance
predicted greater worry at follow-up in their analysis of the effects of two behaviour
therapies on GAD symptom severity. Dickson, Ciesla, and Reilly (2012) examined
the naturalistic course of cognitive and behavioural avoidance and their relationships
with symptoms of anxiety and depression in a sample of adolescents over 7 days. They
found that while cognitive avoidance predicted subsequent rumination, worry and
sadness, behavioural avoidance was only predictive of subsequent anxiety. However,
no studies have examined the associations between maladaptive behaviours and in-
tolerance of uncertainty or metacognitive beliefs, and how these associations relate to
GAD symptom severity. Given the potential importance of maladaptive behaviours
in the maintenance of GAD, research is needed to demonstrate the associations be-
tween these constructs. As such, the primary aim of this study was to examine the
mediating relationship between cognitive factors (intolerance of uncertainty, cogni-
tive avoidance, and meta-cognitive beliefs), maladaptive behaviours, and symptoms
of GAD.

The paucity of research in this area may relate to the lack of psychometrically sound
measures of maladaptive behaviours that are associated with GAD. A self-report mea-
sure of these behaviours has recently been developed and evaluated (Mahoney et al.,
2016). The Worry Behaviours Inventory (WBI) is a brief index of clinically mean-
ingful, maladaptive behaviours that are associated with GAD symptom severity. The
psychometric properties of the measure have been examined in treatment-seeking
samples characterised by high rates of probable anxiety and depressive disorders (Ma-
honey et al., 2016; Mahoney, Hobbs, Newby, Williams, & Andrews, 2018a, 2018b).
The measure assesses two correlated factors: Safety Behaviours (e.g., items assess-
ing checking, watching, planning, reassurance-seeking, and controlling others) and
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Avoidance (e.g., items assessing avoidance of decision making, worrying situations,
people and activities). In clinical samples, evidence of the measure’s internal consis-
tency, temporal stability, and construct validity has been reported (Mahoney et al.,
2016; Mahoney et al., 2018a). However, additional replication in independent sam-
ples is essential for confirming the research base of the WBI. Second, the psychometric
properties of the WBI in non-treatment seeking samples characterised by lower rates
of clinical diagnosis has not been scrutinised and would complement the extant data.
If shown, such data would provide researchers and clinicians with additional confi-
dence when using the WBI to assess maladaptive behaviours across a broad dimension
of GAD symptom severity.

Following initial analyses to confirm the reliability and factorial, convergent and
divergent validity of the WBI in a non-treatment-seeking sample, this cross-sectional
study examined the relationship between key cognitive factors (intolerance of un-
certainty, metacognitive beliefs, and cognitive avoidance), maladaptive behaviours
(avoidance and safety behaviours), and symptoms of GAD. Cognitive models of GAD
emphasise the role of cognitive factors in perpetuating the hallmark feature of GAD:
excessive worry. As such, we examined the relationships between cognitive and be-
havioural factors and excessive worry, as well as GAD symptom severity. We predicted
that maladaptive behaviours would mediate the relationship between cognitive factors
and symptoms of GAD. We also predicted that the reverse mediation model would be
supported and that there would be a positive indirect effect of maladaptive behaviours
on GAD symptoms through each cognitive factor.

Methods

Participants
Two samples were recruited to examine the reliability and validity of the WBI, as well
as the relationship between cognitive and behavioural factors, and symptoms of GAD.
The test–retest reliability of the WBI was examined in Sample 1, which comprised
125 undergraduate psychology students who were allocated course credit points for
their participation in the study; 79.2% female; M(SD) age = 19.46 (2.64) years. Most
students described themselves as Caucasian Australian (39.2%), Chinese (24.0%),
Indian (7.2%) or Asian (5.6%); had never married (96.8%); and reported that their
primary occupation was being a student (86.4%) or working part time (12.0%).

The factor structure, internal consistency, and convergent/divergent validity of
the WBI, and the mediation models were examined in Sample 2. The latter included
292 undergraduate psychology students; 71.9% female; M(SD)age = 19.90 (3.73)
years. Most students described themselves as Caucasian Australian (37.7%), Chinese
(23.6%), Asian (7.2%), or Indian (4.8%); had never married (90.8%); and reported
that their primary occupation was being a student (70.5%) or working part time
(25.3%). In Sample 2, measures of symptom severity indicated that 21% of partici-
pants met criteria for probable GAD; that is, GAD-7 total score � 10; M(SD) = 6.00
(4.73) Mdn (interquartile range) = 5.00 (7.00), and 25% for probable major de-
pressive disorder, PHQ-9 total score � 10, M(SD) = 6.71(5.30) Mdn (interquartile
range) = 6.00 (7.00). Demographic variables did not vary across samples, gender
χ2(1) = 2.99, p = .08; age: t(415) = 1.19, p = .24, occupation χ2(1) =. 32, p = .57),
with the exception that students in Sample 1 were more likely to describe themselves
as never having been married as compared to Sample 2, χ2(1) = 4.65, p = .03.
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Measures
Worry Behaviours Inventory (WBI).The WBI is a 10-item, self-report measure that
assesses how often respondents typically use maladaptive behaviours to control or
prevent worry about everyday concerns (Mahoney et al., 2016). Previous studies have
shown that two factors explain the co-occurrence of these maladaptive behaviours:
Safety Behaviours and Avoidance. Evidence of internal consistency (total α = .86;
Safety Behaviours subscale α = .85; Avoidance subscale α = .75), temporal stability
(total r = .89; Safety Behaviours subscale r = .89; Avoidance subscale r = .74 over
2–4 weeks) and validity (e.g., convergent/divergent, discriminant, and incremental
validity) has been demonstrated in treatment-seeking samples (Mahoney et al., 2016,
2018a). Current internal consistency is reported below.

Generalised Anxiety Disorder 7-item (GAD-7).The GAD-7 is a seven-item, self-
report measure of GAD symptom severity experienced in the past 2 weeks (Spitzer,
Kroenke, Williams, & Löwe, 2006). Participants reported how often they had ex-
perienced symptoms as either not at all, on several days, on more than half the days,
or on nearly every day. A total score of �10 indicates a probable GAD diagnosis
(sensitivity = 89% and specificity = 82%; Spitzer et al., 2006). Studies support a
one-dimensional structure and provide evidence of internal consistency (α = .92),
temporal stability (r = .83), convergent/divergent validity (e.g., correlations with the
measures of anxiety and depression), and criterion validity (e.g., sensitivity/specificity
with respect to diagnosis; Löwe et al., 2008; Spitzer et al., 2006). Current internal
consistency was α = .89.

Penn State Worry Questionnaire (PSWQ). The PSWQ is a 16-item measure of
trait worry with sound internal consistency (α = .93) and temporal stability (r = .92
over 8–10 weeks, Meyer, Miller, Metzger, & Borkovec, 1990). Factor analyses sup-
port a one-dimensional structure and evidence of convergent/divergent validity (via
correlations with measures of worry, tension, anxiety, depression) and discriminant
validity (e.g., distinguishes between GAD and other anxiety disorders) has been re-
ported (Brown, Antony, & Barlow, 1992; van Rijsoort, Emmelkamp, & Vervaeke,
1999). Current internal consistency was PSWQ α = .83.

Patient Health Questionnaire-9 (PHQ-9).The PHQ-9 is a nine-item, self-report
measure of MDD symptom severity experienced in the past 2 weeks (Kroenke, Spitzer,
& Williams, 2001). Patients reported how often they experienced symptoms as either
not at all, on several days, on more than half the days, or on nearly every day with a total
score of �10 indicative of a probable diagnosis of MDD (Kroenke et al., 2001). Factor
analyses support a one or two-factor structure, and evidence of internal consistency
(α = .86), temporal stability (r = .84 over 48 hours), convergent/divergent validity
(e.g., correlations with measures of depression and substance use), and criterion va-
lidity (e.g., sensitivity/specificity with respect to diagnosis) has been reported (Beard,
Hsu, Rifkin, Busch, & Björgvinsson, 2016; Kroenke et al., 2001; Kroenke, Spitzer,
Williams, & Löwe, 2010). Current internal consistency was α = .87.

Intolerance of Uncertainty Scale-12 (IUS-12).The 12-item version of the IUS
indexes negative beliefs about and reactions to uncertainty (Carleton, Norton, &
Asmundson, 2007). Participants rate how characteristic each item is of themselves
along a 5-point scale (where 1 = not at all characteristic of me, 3 = somewhat characteristic,
and 5 = entirely characteristic of me). The IUS-12 comprises two related subscales:
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Prospective anxiety (anxiety in anticipation of uncertainty; e.g., ‘I always want to
know what the future has in store for me’) and inhibitory anxiety (inhibition of
action or experience; e.g., ‘When it’s time to act, uncertainty paralyses me’). Evidence
supporting the structure, internal consistency (α = .93 total score), convergent validity
and discriminant validity of the IUS-12 have been reported (McEvoy & Mahoney,
2011). Current internal consistency was α = .92.

Meta-Cognitions Questionnire-30 (MCQ-30).The MCQ-30 is a 30-item, self-report
measure of five domains of positive and negative metacognitive beliefs, metacognitive
monitoring, and judgments of cognitive confidence (Wells & Cartwright-Hatton,
2004). Participants rated how much they agreed with each belief (where 1 = do
not agree, 2 = agree slightly, 3 = agree moderately, and 4 = agree very much). The
five MCQ-30 subscales are: (1) positive beliefs about worry, (2) negative beliefs
about uncontrollability and danger, (3) cognitive confidence (assessing confidence
in attention and memory), (4) negative beliefs concerning the consequences of not
controlling thoughts, and (5) cognitive self-consciousness (the tendency to focus
attention on thought processes). Evidence of factorial stability, internal consistency
(α = .93), temporal stability (r = .75 over 3–16 weeks) and convergent validity has
been demonstrated (Wells & Cartwright-Hatton, 2004). Current internal consistency
was α = .92.

Cognitive Avoidance Questionnaire (CAQ).The CAQ is a 25-item, self-report mea-
sure that assesses the use of five cognitive avoidance strategies in response to threat-
ening thoughts (Sexton & Dugas, 2008). Participants rated how typical each item is
of them on a 5-point scale (where 1 = not at all typical, 2 = a little typical, 3 = somewhat
typical, 4 = very typical and 5 = completely typical). Subscales measure the strategies
of: (1) thought substitution, (2) transformation of images into verbal thoughts, (3)
distraction, (4) avoidance of stimuli that trigger unpleasant thoughts, and (5) thought
suppression. For the English version of the CAQ, evidence of factorial stability, inter-
nal consistency (α = .95), test–retest reliability (r = .85), and convergent/divergent
validity has been provided (Sexton & Dugas, 2008). Internal consistency in the
current study was α = .96.

Procedure
To estimate the temporal stability of the WBI in a non-treatment-seeking sample,
participants in Sample 1 completed the WBI at Time 1 and then completed the WBI
again 2–3 weeks later (Time 2). To investigate the structure, internal consistency
and convergent/divergent validity of the WBI, participants in Sample 2 completed
the WBI, GAD-7, and PHQ-9. Additionally, these participants completed the IUS-
12, MCQ-30, CAQ, and PSWQ, such that the relationship between cognitive and
behavioural factors and symptoms of GAD could be examined. All data were collected
via Qualtrics online survey platform. All participants provided electronic informed
consent and could withdraw their participation at any time without consequence or
reason. Both projects received ethical approval by the University of New South Wales
Human Research Ethics Advisory Panel (#2730).

Data Analytic Strategy
Data analysis was conducted in four phases. First, the test–retest reliability of the
WBI was examined in Sample 1. Second, the factor structure, internal consistency,
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Cogni�ve variable 
(X) 

Maladap�ve 
behaviors (M) 

GAD symptom severity  
(Y) 

a 

c/c’ 

b 

FIGURE 1

Conceptual mediation model.
Note: X = the proposed causal antecedent: a cognitive variable (metacognitive beliefs
[MCQ], cognitive avoidance [CAQ] or intolerance of uncertainty [IUS-12]); Y = outcome
variable: symptoms of GAD (GAD-7 or PSWQ); M = mediator variable: maladaptive behav-
iors (WBI); a = effect of X on M; b = effect of M on Y; c’ = direct effect of X on Y controlling
M; ab = indirect effect of X on Y though M; c = total effect of X on Y (direct and indirect
effects).

and convergent/divergent validity of the WBI was evaluated in Sample 2. Third,
we investigated whether WBI scores mediated the relationships between cognitive
factors (IUS-12, MCQ-30, and CAQ scores) and symptoms of GAD (GAD-7 and
PSWQ). We then examined the reverse mediation models as to whether cognitive
factors (IUS-12, MCQ-30, and CAQ scores) mediated the relationship between WBI
scores and symptoms of GAD (GAD-7 and PSWQ). All analyses were conducted
using SPSS version 24 unless otherwise stated.

Test–retest reliability of the WBI.Pearson correlation coefficients were used to assess
the temporal stability of the WBI between Times 1 and 2.

Factor structure and internal consistency of the WBI.The relative fit of the two-
factor model of the WBI was estimated using a weighted least squares mean and vari-
ance estimator in the MPlus v5.12 software package (Muthén & Muthén, 1998–2009).
Model fit was assessed with reference to the comparative fit index (CFI), Tucker-Lewis
index (TLI), and the root mean square error of approximation (RMSEA). Hu and
Bentler (1998) suggest that CFI and TLI values > .90 indicate acceptable fit and val-
ues � .95 indicate good fit, while RMSEA values < .05 indicate good fit. MacCallum,
Browne, and Sugawara (1996) recommend that RMSEA values between .08 and .10
indicate mediocre fit, and Browne and Cudeck (1993) propose that RMSEA values
>.10 indicate poor fit. Consistent with previous evaluations, the internal consistency
of the WBI was estimated using Cronbach’s alpha.

Convergent and divergent validity of the WBI.Pearson correlation coefficients were
used to estimate the association between WBI scores and each of the cognitive factors,
GAD symptom severity and depression symptom severity.

Mediation analyses.PROCESS was used to estimate the indirect effect of cognitive
variables (the predictor variables, X) on symptoms of GAD (the outcome variables, Y)
through maladaptive behaviours (the mediator variable, M; see Figure 1) (Hayes, 2012;
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Maladap�ve 
behaviors (X) 

Cogni�ve variable 
(M) 

GAD symptom severity  
(Y) 

a 

c/c’ 

b 

FIGURE 2

Note: Conceptual mediation model. X = the proposed causal antecedent: maladaptive be-
haviors (WBI); Y = outcome variable: symptoms of GAD (GAD-7 or PSWQ); M = mediator
variable: a cognitive variable (metacognitive beliefs [MCQ], cognitive avoidance [CAQ] or
intolerance of uncertainty [IUS-12]); a = effect of X on M; b = effect of M on Y; c’ = direct
effect of X on Y controlling M; ab = indirect effect of X on Y though M; c = total effect of X
on Y (direct and indirect effects).

Hayes & Rockwood, 2017). The effect of each cognitive variable (i.e., intolerance
of uncertainty, metacognitive beliefs, and cognitive avoidance) on GAD symptoms
was examined in separate models. We operationalised GAD symptoms by employing
the GAD-7 as well as the PSWQ, which indexes the hallmark feature of GAD —
excessive worry. Reverse mediation models were also evaluated where the effect of
maladaptive behaviours (WBI scores, the predictor variables) on symptoms of GAD
(the outcome variables) through each cognitive variable (the mediator variables) was
estimated (see Figure 2).

Unlike the causal steps approach (Baron & Kenny, 1986), current recommenda-
tions concerning mediation do not require the a, b or even c paths to be significant;
mediation is determined by whether the ab path is different from zero (Hayes & Rock-
wood, 2017). Bootstrapping is a non-parametric resampling method that generates an
estimate of the indirect effect and does not require assumptions about the shape of
the sampling distribution that underlie the Sobel test. In bootstrapping analysis, the
most stringent test of an indirect effect is if the 95% bias corrected and accelerated
confidence intervals (CIs) for the indirect effect do not include the value of zero.
When zero is outside of the 95% CI, the indirect effect is declared statistically dif-
ferent from zero at p < .05 (two-tailed; Hayes & Rockwood, 2017). In this study, we
estimated 5,000 bias-corrected bootstrap 95% confidence intervals using PROCESS
for SPSS. The indirect effect was interpreted by considering the sign (+/-) of the in-
direct effect, as well as the sign of its constituent components (i.e., the a and b paths).
The magnitude of the indirect effects was estimated via the completely standardised
indirect effect (abcs) statistic because ratio indices and kappa-squared are not currently
preferred (Hayes & Rockwood, 2017; Preacher & Kelley, 2011; Wan & Fan, 2015).
In this study, the abcs statistic represents the number of standard deviations (SD)
that GAD-7 or PSWQ total scores (the Y variable) increase for each 1 SD increase
in the cognitive variables (the IUS-12, MCQ-30, CAQ; X variables) through the
WBI (the M variable) (and vice versa for the reverse mediation models). Indirect
effects of .01, .09, and .25 were considered small, medium, and large respectively
(Kenny, 2016).
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Results

Preliminary Analyses
Test–retest reliability of the WBI. In Sample 1, correlations between Time 1 and
2 WBI scores provided evidence of temporal stability (r = .82, .81 and .69 for WBI
total, Safety Behaviours and Avoidance respectively, all ps < .001). WBI scores did
not significantly differ from Time 1 to Time 2 for the WBI total and Safety Behaviours
scale: WBI total M(SD) = 16.97 (7.93) versus 17.22 (7.55), t(124) = .73, p = .47;
Safety Behaviours M(SD) = 11.54 (5.80) versus 11.91 (5.57), t(124) = -1.19, p = .24);
but a small reduction in Avoidance scale scores was observed, M(SD) = 5.79 (2.41)
versus 5.36 (2.29), t(124) = 2.43, p = .02, d = .17).

Factor structure and internal consistency of the WBI.The two-factor structure of the
WBI provided a good fit to the current data (CFI = .98, TLI = .97 and RMSEA = .07).
The WBI also yielded good internal reliability estimates (α = .90, .87, and .79 for the
total, Safety Behaviours and Avoidance subscales, respectively).

Convergent and divergent validity of the WBI.Bivariate correlations for measures of
maladaptive behaviours, cognitive constructs and symptoms are presented in Table 1.
WBI scores were moderately correlated with all cognitive factors as well as with GAD
and depression symptom severity (all ps< .001). Supporting the divergent validity of
the scale, WBI total scores were more strongly correlated with GAD-7 scores than
PHQ-9 scores (z = 2.09, p < .05).

Mediation Analyses
Intolerance of uncertainty.First, we examined whether the WBI mediated the rela-
tionship between the IUS-12 and the GAD-7 total scores. We found a significant,
medium-sized indirect effect of intolerance of uncertainty on GAD-7 scores through
the WBI (see Table 2). This pattern of results was replicated when the PSWQ was
used as the outcome variable (see Table 2). Second, we examined the reverse medi-
ation model: whether IUS-12 scores mediated the relationship between WBI scores
and GAD symptoms. We found a significant medium-sized indirect effect of the WBI
on GAD-7 scores through intolerance of uncertainty, which was replicated when the
PSWQ was used as the outcome variable (see Table 3). When models were rerun with
WBI subscales (i.e., instead of the WBI total score), all results were replicated.

Metacognitive beliefs.First, we examined whether the WBI mediated the relationship
between the MCQ-30 and symptoms of GAD. We found significant medium-sized
indirect effects of MCQ-30 scores on GAD-7 and PSWQ scores through the WBI
(see Table 2). Again, when we estimated the reverse mediation model, we found
significant medium-sized indirect effects of the WBI on GAD-7 and PSWQ scores
through the MCQ-30 (see Table 3). This pattern of results was observed when WBI
subscales replaced WBI total scores in these analyses.

Cognitive avoidance.As expected, we observed significant medium-sized indirect ef-
fects of CAQ scores on GAD-7 and PSWQ scores through the WBI (see Table 2).
We also found significant medium-sized indirect effects of the WBI on GAD-7 and
PSWQ scores through the CAQ (see Table 3). As before, all findings were replicated
when WBI subscales were utilized in these mediation models (instead of WBI total
scores).
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TABLE 1

Bivariate Correlations between Measures of Maladaptive Behaviours, Cognitive Factors, and Symptoms of GAD
and Depression

WBI WBI Safety WBI

total Behaviours Avoidance IUS MCQ-30 CAQ GAD-7 PSWQ PHQ-9

WBI Total 1

WBI Safety Behaviours .96 1

WBI Avoidance .79 .59 1

IUS-12 .64 .60 .52 1

MCQ-30 .54 .53 .41 .62 1

CAQ .66 .61 .58 .59 .63 1

GAD-7 .47 .42 .43 .50 .52 .51 1

PSWQ .57 .53 .47 .60 .52 .50 .65 1

PHQ-9 .39 .32 .42 .47 .48 .49 .73 .49 1

Note: All correlations are significant at p < .001. WBI = Worry Behaviours Inventory; WBI Safety Behaviours = Worry Behaviours
Inventory Safety Behaviours subscale; WBI Avoidance = Worry Behaviours Inventory Avoidance subscale; IUS-12 = Intolerance of
Uncertainty Scale — 12-item version; MCQ-30 = Meta-Cognitions Questionnire-30; CAQ = Cognitive Avoidance Questionnaire;
GAD-7 = Generalised Anxiety Disorder 7-item Scale; PSWQ = Penn State Worry Questionnaire; PHQ9 = Patient Health
Questionnaire-9.
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TABLE 2

Mediation Models where Maladaptive Behaviours Mediate Relationships Between Cognitive Variables and
Symptoms of GAD

Outcome Mediator Independent

variable (Y) variable (M) variable (X) a b c’ c ab abcs

GAD-7 WBI IUS-12 .48∗∗∗ .15∗∗∗ .16∗∗∗ .23∗∗∗ .07 [.03, .11] .16 [.07, .24]

MCQ-30 .26∗∗∗ .16∗∗∗ .11∗∗∗ .15∗∗∗ .04 [.02, .06] .14 [.08, .22]

CAQ .24∗∗∗ .14∗∗∗ .08∗∗∗ .11∗∗∗ .03 [.02, .06] .15 [.07, .25]

PSWQ WBI IU-12 .48∗∗∗ .52∗∗∗ .51∗∗∗ .76∗∗∗ .25 [.15, .36] .20 [.12, .28]

MCQ-30 .26∗∗∗ .68∗∗∗ .25∗∗∗ .43∗∗∗ .18 [.12, .25)] .22 [.15, .30)

CAQ .24∗∗∗ .70∗∗∗ .14∗∗ .43∗∗∗ .17 [.11, .23] .27 [.18, .37]

Note: 95% confidence intervals shown in square brackets. GAD-7 = Generalised Anxiety Disorder 7-item Scale;
PSWQ = Penn State Worry Questionnaire; IUS-12 = Intolerance of Uncertainty Scale — 12-item version;
MCQ-30 = Meta-Cognitions Questionnaire-30; CAQ = Cognitive Avoidance Questionnaire; a = effect of X on M; b = effect of
M on Y; c’ = effect of X on Y controlling M (direct effect); c = total effect on Y; ab = indirect effect of X on Y through M;
abcs = completely standardised indirect effect.
∗∗∗p < .001, ∗∗p < .01.
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TABLE 3

Mediation Models where Cognitive Variables Mediate Relationships Between Maladaptive Behaviours and
Symptoms of GAD

Outcome Independent Mediator

variable (Y) variable (X) variable (M) a b c’ c ab abcs

GAD-7 WBI IUS-12 .84∗∗∗ .16∗∗∗ .15∗∗∗ .28∗∗∗ .13 [.08, .20] .22 [.12, .32]

MCQ-30 1.11∗∗∗ .11∗∗∗ .16∗∗∗ .28∗∗∗ .13 [.09, .17] .21 [.14, .28]

CAQ 1.80∗∗∗ .08∗∗∗ .14∗∗∗ .28∗∗∗ .14 [.09, .20] .24 [.14, .33]

PSWQ WBI IU-12 .84∗∗∗ .51∗∗∗ .53∗∗∗ .95∗∗∗ .43 [.30, .57] .25 [.17, .33]

MCQ-30 1.11∗∗∗ .25∗∗∗ .68∗∗∗ .95∗∗∗ .27 [.18, .39] .16 [.11, .23]

CAQ 1.80∗∗∗ .14∗∗∗ .69∗∗∗ .95∗∗∗ .25 [.11, .41] .15 [.06, .24]

Note: 95% confidence intervals shown in square brackets. GAD-7 = Generalized Anxiety Disorder 7-item Scale; PSWQ = Penn
State Worry Questionnaire; IUS-12 = Intolerance of Uncertainty Scale —12-item version; MCQ-30 = Meta-Cognitions
Questionnaire-30; CAQ = Cognitive Avoidance Questionnaire; a = effect of X on M; b = effect of M on Y; c’ = effect of X on Y
controlling M (direct effect); c = total effect on Y; ab = indirect effect of X on Y through M; abcs = completely standardised
indirect effect.
∗∗∗p < .001.
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Discussion

This is the first study to demonstrate that maladaptive behaviours mediate the rela-
tionship between key cognitive factors (cognitive avoidance, metacognitive beliefs,
and intolerance of uncertainty) and symptoms of GAD. Although multiple theories
of GAD implicate cognitive and behavioural factors in the maintenance of the dis-
order, little empirical data has been available to scrutinise the associations between
cognitive and behavioural factors and GAD symptoms. These data therefore have
important implications for the assessment and theoretical conceptualisation of GAD.

The limited amount of study in this area may in part relate to the lack of a validated
measure of maladaptive behaviours associated with GAD. Such a measure has recently
been developed and evaluated in treatment-seeking samples (the Worry Behaviours
Inventory; Mahoney et al., 2016, 2018a). In the current sample, we found that the
two-factor structure of the WBI was confirmed, with both factors demonstrating satis-
factory internal stability. The scales also demonstrated adequate temporal reliability.
Although we found a significant reduction in WBI Avoidance scores across time, this
effect was small (d = .17) and unlikely to be clinically meaningful. We also found
evidence to support the convergent validity of the WBI, with total and subscale scores
positively correlating with GAD symptom severity and with the cognitive factors
proposed to maintain excessive worry. WBI scores were more strongly related to GAD
symptom severity than MDD symptom severity, thereby supporting the divergent
validity of the scale. Replication across a broad array of samples is essential when
establishing the robust psychometric properties of an assessment measure. Current
data complements existing psychometric studies of the WBI, which have been con-
ducted almost exclusively in samples reporting high rates of probable anxiety and/or
depressive disorders (Mahoney et al., 2016, 2018a). These validation studies sup-
port the use of the WBI in samples reporting an extensive range of GAD symptom
severities.

The central hypothesis of this study was that maladaptive behaviours would
mediate the relationships between cognitive factors — intolerance of uncertainty,
metacognitive beliefs, and cognitive avoidance — and symptoms of GAD. Support-
ing cognitive theories of GAD, we found consistent evidence of mediation, that is,
we observed significant positive indirect effects of all three cognitive factors on GAD
symptoms via the engagement in maladaptive behaviours. Indeed, these relationships
were robust across the assessment of a broad range of GAD symptoms (i.e., symptoms
indexed by the GAD-7) and when assessing the core cognitive feature of GAD (i.e.,
pathological worry, as assessed by the PSWQ). In each mediation model, direct effects
were significant and positive when controlling for the mediation path, indicating that
engagement in maladaptive behaviours helped to explain a portion of the relationship
between cognitive variables and GAD symptoms. This is consistent with cognitive
models of GAD that suggests that multiple factors may interact with cognitive vari-
ables to maintain the disorder (e.g., life events, mood state, attachment style; see
Behar, Di Marco, Hekler, Mohlman, & Staples, 2009, for an overview). Although our
data were correlational, our findings are consistent with the contention that increasing
levels of intolerance of uncertainty, metacognitive beliefs, and cognitive avoidance
are associated with greater engagement in maladaptive behaviours, which in turn
increase GAD symptom severity.

This study also sought to examine evidence of a bidirectional relationship between
cognitive and behavioural factors because cognitive models of GAD propose that the
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interaction of cognitive and behavioural factors contributes to GAD symptoms. We
therefore evaluated reverse mediation models to test whether cognitive factors medi-
ated the relationship between maladaptive behaviours and GAD symptoms. Again,
we observed consistent evidence of mediation, finding positive medium-sized indirect
effects of maladaptive behaviours on GAD symptoms through each cognitive factor.
Our findings complement the work of Donegan and Dugas (2012), who demonstrated
a bidirectional relationship between the cognitive and somatic features of GAD. Our
findings are also consistent with work indicating bidirectional relationships between
cognitive and behavioural factors within the context of other emotional disorders
(e.g., for obsessive-compulsive disorder; Arntz, Voncken, & Goosen, 2007; Radom-
sky, Dugas, Alcolado, & Lavoie, 2014). While novel and preliminary, our findings
provide firm support for the basic relationships between cognitive and behavioural
factors, and symptoms of GAD.

Our study used a cross-sectional design that prohibits us from drawing causal
conclusions. Although cross-sectional data cannot confirm putative causal effects,
correlational studies represent a useful and important first step and do not neces-
sarily preclude mediational analyses (Hayes & Rockwood, 2017). Nevertheless, our
findings are consistent with cognitive models of GAD and are supportive of GAD
treatment protocols that aim to reduce maladaptive behaviours in an effort to di-
minish the impact of unhelpful cognitive maintaining factors and reduce symptoms
of GAD. Future experimental and intervention studies would extend the current
research and establish whether maladaptive cognitive and behavioural factors cause
GAD symptoms, and whether reductions in maladaptive behaviours mediate the ef-
fect of CBT on symptoms of GAD. In the interests of concision and clarity, we did
not examine specific components of cognitive factors (i.e., subscales of the IUS-12,
CAQ, and MCQ-30) in the current mediation models. However, previous studies
have shown that components of cognitive factors may be differentially associated
with symptoms of GAD (e.g., the prospective anxiety dimension of IU has been
shown to be uniquely related to excessive worry, while the inhibitory dimension has
not; McEvoy & Mahoney, 2011, 2012). Moreover, the construct overlap between
maladaptive behaviours and cognitive factors may be greater for some components
of the cognitive factors than others (e.g., in the CAQ, items assessing avoidance of
stimuli that trigger unpleasant thoughts may be more strongly related to maladap-
tive behaviours than items reflecting thought substitution or thought suppression).
Mediation models utilising subscale scores may elucidate the complexity of these rela-
tionships. Additionally, the indirect effects we observed in this study were not large,
and other mechanisms by which cognitive and behavioural factors may influence
GAD symptoms need to be explored. Although our study focused on the key cogni-
tive factors thought to maintain GAD, we studied a limited number of these factors,
and we studied them in isolation from each other. While this has enhanced our under-
standing of the rudimentary associations between cognitive and behavioural factors
and symptoms of GAD, future research is needed to examine more complex mediation
models comprising multiple antecedent and mediation variables. For instance, in the
intolerance of uncertainty model of GAD (Dugas et al., 1998), multiple cognitive
factors (IU, poor problem orientation, and cognitive avoidance) are thought to in-
teract with maladaptive behaviours and other variables such as life stress and mood
state to cause symptoms of GAD, but these multifaceted relationships are yet to be
scrutinised.
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Conclusions

In conjunction with previous evaluations, our study has found consistent evidence to
support the validity and reliability of the WBI for individuals experiencing a broad
range of GAD symptom severity. Supporting current cognitive models of GAD, this
study found that engaging in maladaptive behaviours mediated the effect of intolerance
of uncertainty, cognitive avoidance and meta-cognitive beliefs on excessive worry and
other symptoms of GAD. Cognitive factors also mediated the relationship between
maladaptive behaviours and symptoms of GAD.
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