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Background: Understanding behavioral avoidance associated with generalized anxiety disorder (GAD)
has implications for the classification, theoretical conceptualization, and clinical management of the
disorder. This study describes the development and preliminary psychometric evaluation of a self-report
measure of avoidant behaviors associated with GAD: the Worry Behaviors Inventory (WBI).
Methods: The WBI was administered to treatment-seeking patients (N¼1201). Convergent validity was
assessed by correlating the WBI with measures of GAD symptom severity. Divergent validity was as-
sessed by correlating the WBI with measures of general disability and measures of depression, social
anxiety and panic disorder symptom severity.
Results: Exploratory and confirmatory factor analyses supported a two-factor structure (Safety Behaviors
and Avoidance). Internal reliability was acceptable for the 10-item WBI scale (α¼ .86), Safety Behaviors
(α¼ .85) and Avoidance subscales (α¼ .75). Evidence of convergent, divergent, and discriminant validity is
reported. WBI subscales demonstrated differential associations with measures of symptom severity. The
Safety Behaviors subscale was more strongly associated with GAD symptoms than symptoms of other
disorders, whereas the Avoidance subscale was as strongly correlated with GAD severity as it was with
depression, social anxiety and panic disorder severity.
Limitations: Structured diagnostic interviews were not conducted therefor validity analyses are limited
to probable diagnoses based on self-report. The cross-sectional design precluded examination of the
WBI's temporal stability and treatment sensitivity.
Conclusions: Preliminary evidence supports the use of the WBI in research and clinical settings and may
assist clinicians to identify behaviors that are theorized to maintain GAD and that can be targeted during
psychological treatment.

& 2016 Elsevier B.V. All rights reserved.
1. Introduction

Generalized anxiety disorder (GAD) is characterized by chronic,
excessive anxiety and worry about everyday concerns and somatic
symptoms (American Psychiatric Association [APA], 2013). Existing
research has focussed on identifying the cognitive and somatic
symptoms of GAD rather than its behavioral features. The triggers
for worry in GAD tend to be diffuse and change over time. People
with GAD worry about multiple aspects of their daily life; they fear
nxiety and Depression, Uni-
Level 4 O’Brien Centre, 394-
a.
.J. Mahoney).
future disasters, uncertain situations, and worry about the worry
itself (Dugas et al., 2001; Vasey and Borkovec, 1992; Wells and
Carter, 2001). This may lead to more subtle and varied forms of
avoidant behavior compared to the more overt avoidant behaviors
observed in other anxiety disorders. Although previous in-
vestigations have not comprehensively assessed the avoidant be-
haviors that are associated with GAD, studies suggest that people
with GAD engage in situational avoidance and safety behaviors
such as excessive checking, reassurance-seeking, planning and
other repetitive behaviors (Beesdo-Baum et al., 2012; Butler et al.,
1987; Coleman et al., 2011; Schut et al., 2001; Talli and de Silva,
1992; Townsend et al., 1999).

Understanding the avoidant behaviors that are associated with
GAD has diagnostic, theoretical, and clinical implications.
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Maladaptive avoidance behaviors are used to define all DSM-5
anxiety disorder classifications except GAD. Behavioral criteria
were proposed for the DSM-5 GAD classification, and included
marked (a) avoidance of potentially negative events or activities,
(b) preparing for possible negative outcomes, (c) procrastination,
and (d) reassurance-seeking (Andrews et al., 2010). These propo-
sals were not incorporated into DSM-5. This may be partly due to
the limited systematic investigation in this area and the lack of
validated measures of the avoidant behaviors that are associated
with GAD.

Contemporary cognitive theories of GAD implicate the central
importance of cognitive avoidance in the maintenance of the
disorder (Borkovec, et al., 2004; Dugas et al., 1998; Newman and
Llera, 2011; Wells, 1999). Cognitive avoidance involves avoiding
distressing internal experiences (e.g., thoughts and emotions) via
mental strategies such as thought suppression and thought sub-
stitution (Sexton and Dugas, 2008). One of the seminal models in
this area, the Avoidance Theory of Worry and GAD (Borkovec et al.,
2004), contends that worry itself is a form of cognitive avoidance
that inhibits adaptive processing of internal experiences like
mental images, somatic arousal and emotions. Multiple measures
have been developed to assess cognitive avoidance (e.g., Muris
et al., 1996; Ottenbreit and Dobson, 2004; Sexton and Dugas,
2008; Wells and Davies, 1994). However, relatively little research
has examined the importance and measurement of behavioral
avoidance in GAD; that is, the use of observable behaviors to
manage distress. It is possible that behavioral avoidance is related
to cognitive avoidance, and may also contribute to the main-
tenance of GAD. For instance, in the Intolerance of Uncertainty
Model of GAD (Dugas et al., 1998), behavioral avoidance is thought
to prevent the disconfirmation of dysfunctional beliefs associated
with uncertainty which are theorized to maintain GAD. Robichaud
(2013) gives the example of an individual with GAD who avoids
new restaurants and consequently fails to discover that his worries
are unrealistic, uncertainty is not dangerous, and that he can cope
with uncertainty. Psychological therapies, such as Metacognitive
Therapy and Intolerance of Uncertainty Therapy aim to reduce
avoidant behaviors (e.g., Andrews et al., 2016; Robichaud, 2013;
Wells, 1995; 1999). Yet the comparative importance of behavioral
avoidance in maintaining GAD is unclear and requires closer ex-
amination. For instance, Beesdo-Baum et al. (2012) found that
avoidance and safety behaviors impact treatment response, with
higher post-treatment avoidance predictive of greater worry at
follow-up. Another study found that while cognitive avoidance
predicted subsequent rumination, worry and sadness, behavioral
avoidance was only predictive of subsequent anxiety (Dickson
et al., 2012). The development of a measure of the behavioral
avoidance in GAD could facilitate research and inform future di-
agnostic classifications, and current theoretical models and
therapies for GAD.

Most existing measures of avoidant behaviors assess the be-
havioral features of other disorders, such as compulsive behaviors
in obsessive compulsive disorder (OCD, Schut et al., 2001; Tallis
and de Silva, 1992; Townsend et al., 1999), safety behaviors asso-
ciated with social anxiety disorder (Cuming et al., 2009), and the
avoidance of social situations and situations associated with po-
tential failure in the context of depression (Ottenbreit and Dobson,
2004). Other measures assess a limited range of behaviors, like
reassurance-seeking (Cougle et al., 2012; Kobori and Salkovskis,
2013; Rector et al., 2011; Speckens et al., 2000). Beesdo-Baum et al.
(2012) provide the most comprehensive assessment of avoidant
behaviors that are associated with GAD. This group compiled an
item pool of avoidant behaviors based on a review of the literature
and examined changes in these behaviors across two psychologi-
cal treatments. Preliminary evidence of the internal consistency,
temporal stability and construct validity of the measure was
reported. While providing a significant advance in the assessment
of the behaviors associated with GAD, the study was limited in the
following ways. The sample was relatively small (n¼56 GAD pa-
tients, n¼33 healthy controls) and factor analyses were not con-
ducted. The breadth of avoidance symptoms was limited (e.g.,
checking behaviors were not measured) and almost half of the
items indexed cognitive avoidance. Consistent with the RCT design
of the study, avoidance symptoms were assessed as present during
the “past week”. However, a measure that assessed individuals'
“typical” avoidant behaviors could complement the current gold
standard measure of worry, the Penn State Worry Questionnaire
(Meyer et al., 1990), which assesses typical or trait worry. A more
comprehensive and psychometrically-sound measure of beha-
vioral avoidance may also assist researchers and health profes-
sionals to address important questions regarding the diagnostic
importance of such behaviors and how these behaviors contribute
to the development and maintenance of GAD.

Given the diagnostic, theoretical, and clinical importance of
delineating the nature of behavioral avoidance in GAD, this study
describes the development and initial psychometric evaluation of
a self-report measure of the avoidant behaviors that are associated
with GAD: the Worry Behaviors Inventory (WBI). To complement
the extant research, we sought to develop a comprehensive
measure of individuals’ typical of observable behaviors (both
subtle safety behaviors and more overt avoidance). Cognitive
avoidance was not considered, as multiple measures already exist.
To extend the literature, items were developed in consultation
with experienced clinicians and in reference to (i) current and
previous DSM GAD classifications and behavioral criteria proposed
for DSM-5 (Andrews et al., 2010); (ii) contemporary cognitive and
behavioral theoretical models of GAD; and (iii) studies that have
examined avoidant behaviors in GAD (e.g., reassurance-seeking
and checking, Beesdo-Baum et al., 2012; Coleman et al., 2011;
Schut et al., 2001). We evaluated the factor structure and con-
vergent/divergent validity of the scale in a large treatment-seeking
sample. We predicted that the structure of the WBI would reflect
the four behavioral criteria proposed for DSM-5; demonstrate
significant positive associations with GAD symptom severity; and
discriminate between patients with and without a probable di-
agnosis of GAD. We also hypothesized that the WBI would be
positively correlated with depressive, social phobia and panic
symptom severity because of the risk factors and clinical correlates
that are shared by these disorders (Goldberg et al., 2009), but that
these associations would be weaker than the correlations between
the WBI and GAD severity. In further support of divergent validity,
we expected that the WBI would not simply be a measure of
functional impairment, demonstrating modest correlations with a
measure of general disability.
2. Methods

2.1. Item selection

The initial item pool for the WBI was developed in three steps.
First, AM identified types of behavioral avoidance by reviewing the
literature on the diagnostic, theoretical and clinical importance of
these behaviors to GAD. This review identified 93 behaviors. Of
these, 67 behaviors were deemed to be replicates. For example, ‘Do
you find yourself often asking others whether everything will be
alright?’ from Cougle et al. (2012), ‘Repeatedly seeking reassurance
due to worries’ from Andrews et al. (2010), and ‘I often seek re-
assurance from my friends and/or romantic partners regarding
their feelings for me’ from Coleman et al. (2011), were all deemed
to assess reassurance-seeking. The 26 unique avoidant behaviors
were selected as the base item pool for the WBI. During item
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construction, references to general descriptions were favoured
over specific descriptions in order to be inclusive of the diffuse
worries that people with GAD experience. For example ‘I re-
peatedly check things like doors, windows, drawers, etc., to make
sure they are properly locked or shut’ from Coleman et al. (2011),
or ‘Check the redness of your face in a mirror’ from Cuming et al.
(2009) relate to the construction of the WBI item 16 ‘I check to
make sure nothing bad has happened or that everything is OK’.

Second, the item pool was reviewed by 6 researchers each of
whom have postgraduate degrees in clinical psychology who
provided feedback on the clarity, face and content validity of
items. Third, items were pilot tested with patients from the An-
xiety Disorders Clinic, St. Vincent's Hospital, Australia, who pro-
vided additional feedback regarding readability, administration
time, and the relevance of items. This consultation process iden-
tified a further 6 redundant items. Replicates were either dis-
carded or subsumed with remaining items (e.g., ‘I avoid situations
that worry me’ and ‘I avoid people that worry me’ became ‘I avoid
situations or people that worry me’). Reading level analysis via
Microsoft Word indicated a Flesch reading ease score of 61.3 and
Flesch-Kincaid grade-level score of 8.5, suggesting that the mea-
sure is likely to be comprehensible to people reading at a 9th
grade level.

The 20 items in the final item pool are shown in Table 1. The
WBI instructions are ‘People can worry about everyday things, like
their family, finances, work, health, the future, or minor things like
being on time. This questionnaire concerns the sorts of things people
do to prevent, control, or avoid worrying. Please select the number
that best describes what you do generally’. Each item is rated on a
5-point scale where 0¼none of the time, 1¼a little of the time,
2¼some of the time, 3¼most of the time, and 4¼all of the time.

2.2. Participants

Between 1st August 2013 and 18th February 2015, 1201 con-
secutive patients who were referred for internet-delivered cogni-
tive behavior therapy for their anxiety and/or depression by their
Table 1
Rank ordered item-total correlations of the initial Worry Behaviors Inventory (WBI) ite

Rank-order Item number WBI Item

1 8 I keep a close watch for anything bad that could happen
2 16 I check to make sure nothing bad has happened or that e
3 19 I over-plan activities (e.g., prepare for all possible bad outc

an activity)
4 7 I make plans ‘just in case’
5 20 I repeatedly check that things have been done properly
6 9 I avoid situations or people that worry me
7 18 I avoid saying or doing things that worry me
8 15 I take control of every aspect of a situation (e.g., try to do

tasks, control money/finances, keep a close eye on what i
9 11 I seek reassurance from sources of information (e.g., pers

10 5 I try to control what other people do or think (e.g., stop o
careful, give advice, over-protect others, do things for oth

11 17 I delay making decisions about things or get other people
12 2 I try to avoid making any mistakes or try to do things pe
13 14 I act very carefully (e.g., arrive early, avoid rushing, leave

before I act)
14 10 I get others to do things for me (e.g., contact me so I kno

errands)
15 6 I make lists to prepare for situations
16 12 I procrastinate or delay doing things
17 1 I seek reassurance from other people (e.g., family, friends
18 4 I distract myself or do things to take my mind off worryin

do pleasant activities)
19 3 I reassure myself (e.g., tell myself things will be OK)
20 13 I do nothing
general practitioner or mental health professional completed the
WBI as part of their standardized intake assessment (see Andrews
and Williams (2015), for further details of the online clinic, This-
WayUpClinic.org.au). Patients were mostly female (63.6%) and in
their late thirties (M(SD)¼39.16 (13.83), range¼18–85). The pri-
mary focus of patients' treatment was co-morbid anxiety and
depression (37.22%), GAD (29.31%), depression (10.99%), panic
disorder (10.16%), social phobia (8.91%) or OCD (3.41%).
2.3. Measures

2.3.1. Generalized Anxiety Disorder 7-item
The GAD-7 is a 7-item self-report measure that assesses GAD

symptoms over the past two weeks (Spitzer et al., 2006). Each
item is assessed on a 4-point scale and a total scoreZ10 indicates
a probable GAD diagnosis (sensitivity¼89% and specificity¼82%,
Spitzer et al., 2006). Studies support a one-dimensional structure
and provide evidence of sound internal consistency (α¼ .92),
temporal stability (r¼ .83), convergent/divergent validity (e.g.,
correlations with the measures of anxiety, depression, self-esteem
and life satisfaction), criterion validity (e.g., sensitivity/specificity
with respect to diagnosis via structured interview), and factorial
invariance for age and gender (Löwe et al., 2008; Spitzer et al.,
2006). Internal consistency in the current sample was α¼ .89.

2.3.2. Penn State Worry Questionnaire
The PSWQ is a 16-item measure of trait worry that has good

internal consistency (α¼ .93) and temporal stability (r¼ .92 over 8–
10 weeks, Meyer et al. (1990)). Factor analyses support a one-di-
mensional structure and evidence of convergent/divergent validity
(via correlations with measures of worry, tension, anxiety, ob-
sessive-compulsive behavior, depression) and discriminant valid-
ity (e.g., distinguishes between GAD and other anxiety disorders)
has also been reported (Brown et al., 1992; van Rijsoort et al.,
1999). Internal consistency in the current sample was α¼ .90.
m pool and correlations between WBI items and GAD-7 and PSWQ total scores.

Item-total
r

r with
GAD7

r with PSWQ

0.73 0.46 0.38
verything is OK 0.73 0.39 0.41
omes, have a plan B, plan every step of 0.71 0.35 0.4

0.66 0.31 0.3
0.65 0.32 0.35
0.63 0.38 0.33
0.62 0.35 0.32

everything myself, avoid delegating
s happening)

0.57 0.28 0.26

onal records, Internet, reviews, books) 0.57 0.31 0.31
thers doing things, tell others to be
ers)

0.57 0.3 0.31

to make decisions for me 0.54 0.29 0.35
rfectly 0.53 0.28 0.26
more time than is needed, really think 0.51 0.21 0.1

w they are OK, keep me company, run 0.5 0.28 0.29

0.48 0.18 0.18
0.45 0.29 0.36

, doctors, experts, authorities) 0.41 0.33 0.3
g (e.g., keep busy, exercise, tidy things, 0.29 0.15 0.11

0.28 0.12 0.05
0.26 0.18 0.16
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2.3.3. Mini-Social Phobia Inventory
The 3-item Mini-SPIN indexes social anxiety disorder symp-

toms in the past week (Connor et al., 2001). Evidence of reliability
(α¼ .81–.90, r over 12 weeks¼ .70) and validity has been provided
(e.g., convergent/divergent validity shown by correlations with
measures of social anxiety, disability and depression; dis-
criminates social anxiety disorder from depression and non-cases;
treatment sensitivity) (Connor et al., 2001; Seeley-Wait et al.,
2009; Weeks et al., 2007). Internal consistency in the current
sample was α¼ .85.

2.3.4. Panic Disorder Severity Scale Self-Report Version
The 7-item PDSS-SR measures symptoms of panic disorder in

the past week (Shear et al., 1997). Evidence supports the reliability
(α¼ .92, ICC over 2 days¼ .81), validity (e.g., correlations with the
interviewer-administered PDSS; treatment sensitivity), and single
factor structure of the measure (Houck et al., 2002; Shear et al.,
2001). Internal consistency in the current sample was α¼ .91.

2.3.5. Patient Health Questionnaire-9
The PHQ-9 is a 9-item self-report screener for a probable di-

agnosis of depression in the past two weeks. Internal consistency
(α¼ .86) and temporal stability (r¼ .84 over 48 h) are sound
(Kroenke et al., 2001). Factor analyses support a one or two-factor
structure, and evidence of construct validity is extensive, including
convergent/divergent validity (correlations with measures of de-
pression, health, disability and substance use), criterion validity
(e.g., sensitivity/specificity with respect to diagnosis via structured
interview), and sensitivity to change (Beard et al., 2016; Dum et al.,
2008; Hepner et al., 2009; Kroenke et al., 2001, 2010). Internal
consistency in the current sample was α¼ .88.

2.3.6. World Health Organization Disability Assessment Schedule 2.0
The 12-item WHODAS-II measures disability and functioning in

the past 30 days (Rehm et al., 1999) that has a two-level hier-
archical structure and robust psychometric properties, including
reliability (α¼ .98, r within 7 days¼ .98), concurrent validity (e.g.,
correlations with measures of handicap, health, functional in-
dependence, and quality of life), discriminant validity (dis-
criminates well individuals from those with physical or mental
disorders), and responsiveness to treatment (Andrews et al., 2009;
Rehm et al., 1999; Üstün, et al., 2010). Internal consistency in the
current sample was α¼ .88.

2.4. Procedure

Prior to commencing their treatment at the ThisWayUp Clinic,
patients completed an online self-report battery including the
WBI, GAD-7, PSWQ, PHQ-9, MiniSPIN, PDSS-SR and WHODAS-II.
Routine operating procedures for ThisWayUp Clinic only admin-
ister the PSWQ to individuals enrolling in the GAD treatment
program. As routine procedures were not altered for the purposes
of this study, only this subset of patients (n¼352) completed the
PSWQ. All individuals were informed that their data would be
collected and their pooled data analysed and published in scien-
tific journals. Patients could opt out of the use of their data for
these purposes via email with no impact on their receipt of
treatment. All patients provided electronic informed consent that
their pooled data could be used for these purposes.

2.5. Analyses

Analyses were conducted to evaluate the relationship between
WBI items and GAD symptom severity, and establish the tradi-
tional psychometric properties and factor structure of the WBI.
2.5.1. Item evaluation
First, item-total correlations were calculated. Based on the

rank-order of these correlations, 20 ROC models were estimated,
each of which included one less WBI item than the previous
model. These models were used to examine the relative predictive
contribution of each item to a probable GAD diagnosis (total GAD-
7 score Z10). Independent sample t-tests (with Cohen's d effect
sizes) were then used to compare group differences between pa-
tients with and without a probable GAD diagnosis on each WBI
item. Pearson correlation coefficients were also calculated be-
tween the WBI items and GAD-7 and PSWQ total scores to assess
the relationship between the avoidant behaviors and GAD symp-
tom severity.

2.5.2. Factor structure
Exploratory factor analyses were then conducted using an ob-

limin rotation method in the MPlus v5.12 software package esti-
mating 1–6 factors (Muthén and Muthén, 1998–2009). Solutions
with an eigenvalue 41 that had at least three items with loadings
Z .40 were retained for confirmatory factor analysis (CFA, Ta-
bachnick and Fidell, 2007). CFA models were conducted using a
weighted least squares mean and variance estimator that is sui-
table for categorical/ordinal variables. The fit of the CFA models
was assessed with reference to the Comparative Fit Index (CFI),
Tucker-Lewis Index (TLI), and the Root Mean Square Error of Ap-
proximation (RMSEA). Hu and Bentlet (1998) suggest that CFI and
TLIZ .95 and RMSEAo0.05 indicate that the estimated model
provides good fit to the observed data. MacCallum et al. (1996)
advise that RMSEA values in the range of.08 to.10 indicate med-
iocre fit, and Browne and Cudeck (1993) propose that RMSEA
values 40.10 indicate poor fit. Modification indices were con-
sidered based on existing convention; that is, model modifications
must be theoretically justified, few in number, and minor (Kline,
2005).

2.5.3. Convergent, divergent and discriminant validity
Total and subscale scores were calculated and correlated with

patients' GAD-7 and PSWQ total scores as indices of the con-
vergent validity of the WBI. Correlations between WBI scores and
measures of related but theoretically distinct constructs (MiniSPIN,
PDSS-SR, PHQ-9, and WHODAS-II) provided indices of divergent
validity. Steiger's z was used to examine differences between the
magnitude of overlapping correlation coefficients to assess whe-
ther the WBI had stronger associations with measures of GAD than
with depression, social phobia, panic and disability (Diedenhofen
and Musch, 2015; Steiger, 1980). To evaluate discriminant validity,
independent sample t-tests were used to compare WBI total scores
between patients with and without a probable GAD diagnosis. The
sensitivity and specificity of a range of WBI cut-scores were cal-
culated for a probable GAD diagnosis.
3. Results

3.1. Disability and symptom severity of the sample

Measures of disability and symptom severity indicate that pa-
tients were characterized by high rates of probable disorder. Using
established cut-scores, 61% of patients met criteria for probable
GAD, 61% for probable major depressive disorder, 53% for social
phobia, 58% for panic disorder, and 66% reported clinical levels of
disability (Andrews et al., 2009; Shear et al., 2001; Spitzer et al.,
2006; Weeks et al., 2007; Wittkampf et al., 2007).
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3.2. Item evaluation

Rank order item-total correlations for the initial 20 WBI items
are shown in Table 1. Items 13, 3, 4, 1 and 12 ranked poorly. Items
8, 16, 19, 7, and 20 ranked highly. ROC analyses compared the area
under the curve (AUC) across varying numbers of items (1–20
items). The full 20 items yielded AUC¼ .77 (95% CI¼ .75–.80) while
item 8 alone AUC¼ .72 (95% CI¼ .70–.75). There was no clear dis-
tinction between AUC estimates as the number of items reduced.
Rather, a gradual decline was observed indicating that each item
made a modest and comparable contribution to the ability of the
WBI to discriminate between those with and without probable
GAD. Independent sample t-tests for patients with and without a
probable GAD diagnosis yielded significant differences for each
WBI item (po0.001). However, between-group effect sizes sug-
gested that the magnitude of these differences was relatively
modest for items 13, 3, 4, 6, and 14 (d range¼ .21–.37). In contrast,
effect size differences were medium to large for other items (d
range¼ .52–.87).

Correlations between the WBI items and GAD symptom se-
verity are also presented in Table 1. Consistently weak associations
(ro0.30) were found between GAD symptoms and items 13, 3, 4,
6, 10, 14, 2, and 15.1 All item evaluation analyses were run sepa-
rately in the male and female subsamples and replicated findings
from the full sample. From the initial 20 candidate items, 10 items
(items 5, 7–9, 11, and 16–20) had, on balance, the most robust
support for inclusion in the final WBI. All subsequent analyses are
based on these 10 items.

3.3. Factor analysis

Means for the selected WBI items ranged from 1.53 (SD¼1.23)
to 2.31(SD¼1.11). Item skewness ranged from � .003 to.41, with
kurtosis ranging from � .64 to �1.03. Rotated factor loadings from
exploratory factor analyses are shown in Table 2. Given that two
solutions had eigenvalues 41 (4.83, 1.27 and.82), the relative ratio
between the successive eigenvalues and the number of items with
of dominant factor loadings Z . 40, a 2-factor solution was fa-
voured. This solution was readily interpretable and explained
57.64% of the co-variance. Factor 1, labelled Safety Behaviors, was
indexed by 7 items and explained 45.01% of the variance. Factor 2,
labelled Avoidance, was indexed by 3 items and explained 12.63%
of the variance. The moderate factor covariance of.52 (po0.001)
indicated that these factors were assessing correlated but distinct
constructs. Using confirmatory methods, a unidimensional base-
line model was then estimated (CFI¼ .84; TLI¼ .91; RMSEA¼ .18),
as well as the 2-factor model identified in the EFA. CFI and TLI
indicated good fit, while RMSEA did not (CFI¼ .95, TLI¼ .97 and
RMSEA¼ .10). Modification indices were inspected, however
suggested modifications were not theoretically compelling and
did not significantly improve fit. Results were replicated across
sex.

3.4. WBI internal consistency

The 10-item WBI scale, Safety Behaviors and Avoidance sub-
scales yielded α's of .86, .85, and .75 respectively.

3.5. Convergent, divergent and discriminant validity

Descriptive statistics of, and correlations between the 10-item
WBI, its subscales and measures of convergent and divergent
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1 Note that when Spearman's rank-order correlations were computed, the
strength of the associations matched the Pearson's correlations reported in Table 1.



Table 3
Descriptive characteristics of the 10-item Worry Behavior Inventory, Worry Beha-
vior Inventory subscales and convergent and divergent symptom measures.

Minimum Maximum Mean (SD)

Convergent symptom measures
GAD-7 0 21 11.45 (5.24)
PSWQ 25 80 62.07 (11.31)

Divergent symptom measures
MiniSPIN 0 12 5.75 (3.34)
PDSSR 0 28 7.50 (5.80)
PHQ9 0 27 11.99 (6.33)
WHODAS-II 0 43 13.68 (8.11)

10-item WBI
Total score 0 40 18.18 (7.89)
Safety Behaviors 0 28 11.97 (6.13)
Avoidant Behaviors 0 12 6.21 (2.71)
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symptom measures are shown in Tables 3 and 4. All correlations
were positive and significant (po0.001). As predicted, the 10-item
WBI total score was more strongly correlated with the total scores
of the GAD-7 than the PHQ-9 (z¼6.75, po0.001), MiniSPIN
(z¼3.15, p¼ .002), PDSS-SR (z¼6.28, po0.001) and WHODAS-II
(z¼4.90, po0.001). This was also the case for the Safety Behaviors
subscale. However, results suggested that the Avoidance was as
strongly correlated with the GAD-7 as it was with the PHQ-9
(z¼�0.45, p¼ .65) and the WHODAS-II (z¼�1.11, p¼0.27). In-
terestingly, the Avoidance subscale correlated more strongly with
the MiniSPIN than the GAD-7 (z¼�4.22, po0.001), but more
strongly with the GAD-7 than the PDSS-SR (z¼4.10, po0.001).
This pattern of results was identical when the PSWQ replaced the
GAD-7 during significance testing with two exceptions; first, the
correlation between the WBI total score and the PSWQ was as
strong as the correlation between the WBI total score and the
MiniSPIN (z¼1.56, p¼0.12), and second, the correlation between
the Avoidance subscale and the PSWQ was as strong as the cor-
relation between the Avoidance subscale and the PDSS-SR (z¼1.56,
p¼0.12).

Independent sample t tests indicated that patients with a
probable GAD diagnosis (M(SD)¼20.96(7.08)) had significantly
higher average scores on the 10-item WBI scale compared to pa-
tients without a probable GAD diagnosis (M(SD)¼13.81(7.07), t
(1199)¼17.06, po0.001, d¼1.01). Similarly, probable GAD diag-
nosis was associated with significantly greater subscale total
scores (Safety Behaviors: M(SD)¼13.96(5.76) vs. 8.85(5.35), t
(1199)¼15.40, po0.001, d¼ .91; Avoidance: M(SD)¼7.00(2.44) vs.
4.96(2.66), t(1199)¼13.62, po0.001, d¼ .81).

Finally, ROC analyses were conducted to identify a WBI score
indicative of a probable GAD diagnosis. Results suggested that the
discrimination between patients with and without probable GAD
was fair with reference to the total WBI score (AUC¼ .76, 95%
CI¼ .73–.79) and subscale scores (Safety Behaviors AUC¼ .74, 95%
CI¼ .71–.77; Avoidance AUC¼ .71, 95% CI¼ .68–.74). The operating
characteristics of the 10-item WBI and subscales are shown in
Table 5. Sensitivity and specificity for a probable GAD diagnosis
were maximised at total scores of 17 for the 10-item WBI scale,
and 11 and 7 for the Safety Behaviors and Avoidance subscales,
respectively. Results were replicated across sex.
2 Note that reverse scoring these items did not result in improved item char-
acteristics; items continued to demonstrate weak (i) item-total correlations; (ii)
ability to discriminate individuals with probable GAD from those without; and (iii)
correlations with the GAD-7 and PSWQ.
4. Discussion

This study describes the development and evaluation of a brief
measure of avoidant behaviors associated with GAD: the Worry
Behaviors Inventory (WBI). Past, present and proposed criteria for
the DSM GAD classification; contemporary cognitive models, and
the extant literature on avoidant behaviors associated with GAD
informed scale development. Candidate items were evaluated and
selected for further analysis based on (i) item-total correlations;
(ii) ability to discriminate between patients with and without a
probable diagnosis of GAD; and (iii) correlations with GAD
symptom severity. Interestingly, the items that yielded the great-
est support for inclusion in the WBI following initial item eva-
luation (items 8 and 16: ‘I keep a close watch for anything bad that
could happen’ and ‘I check to make sure nothing bad has hap-
pened or that everything is OK’) are similar to the DSM-III vigi-
lance and scanning criterion and had not been examined by
Beesdo-Baum et al. (2012), the most comprehensive study of
avoidant behaviors to date. The candidate items that garnered the
least support may reflect more adaptive responses to worry (item
3- ‘I reassure myself’; item 4- ‘I distract myself’; item 13- ‘I do
nothing’).2 Indeed, previous research suggests that distraction and
disengagement fromworry may be helpful strategies for managing
excessive worry (Coles and Heimberg, 2005; Wells, 2005).

Factor analyses supported a two-factor structure comprising
Safety Behaviors (e.g., checking, planning, reassurance-seeking and
controlling others) and Avoidance (e.g., avoidance of decision-
making, worrying situations, people and activities). Internal con-
sistency was satisfactory. The CFI and TLI indicated good fit,
however, RMSEA was on the threshold of the a-priori cut point of
.10. Consequently, some caution is needed when interpreting the
two-factor model of the WBI. Like any preliminary scale devel-
opment, further work is required to replicate and examine alter-
nate models in both clinical and community samples. Testing in
such samples would also confirm if the current clinical sample
(with its relative lack of low-scoring patients) has resulted in
lower item-total correlations than if a greater range of responses
were analysed.

The WBI correlated positively with GAD symptom severity
which supports the convergent validity of the scale, but is un-
surprising given the method used to select items. The WBI also
significantly correlated with measures of disability and symptoms
of depression, panic disorder and social phobia. However, the re-
lationships between GAD symptom severity and the 10-item WBI
scale were consistently stronger than the relationships between
the 10-item WBI scale and measures of disability and symptoms of
depression, social phobia, and panic disorder severity, thereby
providing evidence of divergent validity. This was also the case for
the Safety Behaviors subscale, but not for the Avoidance subscale.
The Avoidance subscale was as strongly related to symptoms of
GAD as it was related to disability and symptoms of depression,
panic disorder and social phobia. These findings are consistent
with the transdiagnostic conceptualization of avoidant behaviors.
Moreover, these data are coherent with the transdiagnostic and
dimensional nature of worry and GAD (Hobbs et al., 2014; McEvoy
et al., 2013; Olatunji et al., 2010), the high degree of comorbidity
between GAD, depression, and the other anxiety disorders
(Brawman-Mintzer et al., 1993; Brown and Barlow, 1992), and the
inclusion of avoidance behaviors in the DSM-5 social phobia and
panic disorder classifications (APA, 2013). Additional research is
needed to confirm and clarify which avoidant behaviors are most
characteristic of GAD, and which, if any, are specific to GAD.

The ability of the WBI to discriminate between patients with
and without a probable GAD diagnosis was fair. Sensitivity and
specificity were maximised at cut-scores of 17, 11, and 7 for the 10-
item WBI scale, Safety Behaviors and Avoidance subscales, respec-
tively. Due to the clinical nature of this study, the proportion of



Table 5
Operating Characteristics of the Worry Behavior Inventory (WBI) (Total and Subscales) at Different Cut-Scores.

Total WBI Safety Behaviors Avoidance

Cut scorea Sensitivity (%) Specificity (%) Cut scorea Sensitivity (%) Specificity (%) Cut scorea Sensitivity (%) Specificity (%)
14 84 52 9 80 51 4 91 33
15 81 57 10 80 51 5 84 45
16 77 62 11 72 67 6 74 59
17 72 66 12 66 69 7 60 70
18 69 71 13 61 73 8 45 81
19 65 75 14 55 80 9 31 88

a Cut score ¼ the actual score is greater than or equal to the cut score shown.

Table 4
Correlations between Total Scores for the Worry Behavior Inventory (WBI), WBI Subscales and Measures of Convergent and Divergent Validity.

WBI Safety Behaviors Avoidant Behaviors GAD-7 PSWQ MiniSPIN PDSSR PHQ9 WHODAS-II

WBI 1.00
Safety Behaviors 0.96 1.00
Avoidant Behaviors 0.75 0.52 1.00

Convergent validity
GAD-7 0.52 0.48 0.42 1.00
PSWQ 0.51 0.48 0.40 0.57 1.00

Divergent validity
MiniSPIN 0.43 0.31 0.54 0.32 0.35 1.00
PDSSR 0.36 0.32 0.31 0.50 0.30 0.31 1.00
PHQ9 0.37 0.29 0.43 0.61 0.47 0.41 0.38 1.00
WHODAS-II 0.39 0.30 0.45 0.42 0.36 0.47 0.48 0.63 1.00

Note. All correlations significant at po0.001. GAD-7¼Generalized Anxiety Disorder 7-item Scale; PSWQ¼Penn State Worry Questionnaire; PHQ9¼Patient Health Ques-
tionnaire-9; MiniSPIN¼Mini-Social Phobia Inventory; PDSS¼Panic Disorder Severity Scale; WHODAS¼World Health Organization Disability Assessment Schedule.

A.E.J. Mahoney et al. / Journal of Affective Disorders 203 (2016) 256–264262
patients with a probable diagnosis of GAD is considerably higher
than in the general population (e.g., proportion in this study¼61%
vs. 1.5–3.6% population prevalence, Carter et al., 2001; Hunt et al.,
2002; Kessler et al., 2005). It is likely that future studies that in-
clude a higher proportion of non-GAD cases would yield higher
sensitivity and specificity estimates.

The 10-item WBI scales and its two subscales overlap with the
behavioral criteria proposed for DSM-5 (Andrews et al., 2010).
Some have argued that these proposals are not specific to a GAD
diagnosis and that a lack of specific features is the primary issue
for the GAD DSM classification (Starcevic et al., 2012). Our findings
suggest that some avoidant behaviors (e.g., the Safety Behaviors
subscale) may be more strongly related to GAD symptoms than
symptoms of depression and other anxiety disorders. However,
other avoidant behaviors (e.g., the Avoidance subscale) are as
strongly associated to GAD symptoms as they are to symptoms of
depression and other anxiety disorders. Clearly, further research is
needed to elucidate the relationships that exist between different
types of avoidant behaviors, GAD, and other disorders in order to
inform future diagnostic classifications.

Consistent with prominent theoretical models of GAD, we
found that avoidant behaviors correlated significantly with GAD
symptom severity and were more prevalent amongst individuals
with a probable GAD diagnosis. It remains to be seen how beha-
vioral avoidance contributes to the maintenance of GAD compared
to more established maintaining factors such as cognitive and
experiential avoidance, meta-cognitive beliefs and intolerance of
uncertainty. Nevertheless, the WBI may offer a formative step in
filling this gap by providing a brief and easy-to-use measure of
behavioral avoidance associated with GAD.

This measure also provides a promising clinical tool to be used
in assessment, case formulation, and treatment of individuals with
GAD. In clinical practice, the WBI can be used to assess how fre-
quently a patient engages in avoidance behaviors common to GAD,
which will inform both the case conceptualisation and the
selection of techniques to target and reduce these behaviors in
treatment. For example, if an individual endorsed the threat-hy-
pervigilance item (assessed with the item “I keep a close watch for
anything bad that could happen”), treatment could focus on edu-
cating the individual about the role of hypervigilance in main-
taining worry and anxiety, and using specific treatment techniques
to reduce hypervigilance, such as behavioral experiments, mind-
fulness or attention retraining, and challenging meta-cognitive
beliefs linked to hypervigilance (e.g., “If I don’t watch out for
dangers, bad things will happen”).

4.1. Limitations

The development of the WBI and its psychometric properties
were conducted in a large sample of treatment-seeking patients,
the very population that could benefit from the use of the WBI to
identify maladaptive avoidant behaviors that can be targeted
during psychotherapy. However, structured diagnostic assess-
ments were not administered and this limited validity analyses to
probable diagnoses. Some measures used in this study were de-
signed as brief screeners (e.g., the Mini SPIN for social anxiety);
this study now needs to be replicated using more comprehensive
measures of symptom severity. The cross-sectional design meant
that the temporal stability and treatment sensitivity of the WBI
were not assessed. It will also be useful to assess the convergent
and incremental validity of the WBI compared to existing mea-
sures of avoidant behaviors in the context of depression and other
anxiety disorders.
5. Conclusion

This study developed the Worry Behaviors Inventory and
yielded initial evidence of the reliability and validity of the scale.
Further use and examination in clinical and research settings is
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warranted. Such research has the potential to inform future di-
agnostic classifications and delineate the importance of avoidant
behavior in the development, maintenance and treatment of GAD.
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