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Abstract

The Penn State Worry Questionnaire (PSWQ) is a 16-item self-report measure designed to assess pathological worry. The
PSWQ has, however, demonstrated inconsistent factor structure in adults and older adults leading to the development of
the 8-item PSWQ-A and the ultra-brief 3-item PSWQ-3. The PSWQ is yet to be compared to the PSWQ-A and PSWQ-3
in adults with generalised anxiety disorder (GAD). Thus, the current study aimed to evaluate the psychometric properties
of these three versions. Participants were screened using the Anxiety Disorders Interview Schedule for DSM-IV-TR to
ascertain clinical principal diagnosis of GAD (n=140) or non-clinical status (n=76). Four different confirmatory factor
models were fit to the 16-item PSWQ, with a unidimensional model fit to the 8-item PSWQ-A and to the PSWQ-3. A
bifactor model fitted the data best for the PSWQ, and a unidimensional PSWQ-A model fitted the data best for the GAD
sample. Results found that all three versions of the PSWQ demonstrated good construct validity, moderate test-retest
reliability, and excellent criterion validity. ROC curve analysis indicated that all three versions demonstrated comparable
levels of sensitivity and specificity for screening GAD. Both the PSWQ-A and PSWQ demonstrated no floor or ceiling
effects and good internal consistency, whereas the PSWQ-3 demonstrated floor effects with adequate internal consistency.
Overall, all three versions of the PSWQ share comparable psychometric properties. As such, the brevity of the PSWQ-A
and its comparable performance to the 16-item PSWQ, warrant recommendations for use of this version to researchers
and clinicians.
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Introduction

Worry is a form of repetitive negative thinking (McEvoy et
al., 2019a) that is conceptualised as a mental process involv-
ing attempts to plan and prepare a favourable solution in
the face of an uncertain and potentially negative outcomes
(Borkovec, 1994; Fresco et al., 2002). Though worry is
experienced to some extent by everyone, excessive, multi-
focal, and difficult to control worry is a cardinal feature of
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rule-bound interpretations (Dugas et al., 1998; Molina et
al., 1998). Worry content centres around life domains such
as family, interpersonal relationships, finances, personal
health, health of loved ones, work, education, everyday
tasks, the world and society, and is relatively stable over
time (Constans et al., 2002). In particular, worry themes
tend to be related to areas of high personal value (Boehnke
et al., 1998).
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The Penn State Worry Questionnaire is a 16-item self-
report questionnaire that is one of the most widely used
measures of excessive worry (McEvoy et al., 2019b). The
PSWQ has demonstrated good construct validity, internal
consistency, and test-retest reliability (Brown et al., 1992;
Dear et al., 2011; Hazlett-Stevens et al., 2004; Meyer et
al., 1990). Despite these favourable psychometric prop-
erties, there has been inconsistent findings in relation to
factor structure. The PSWQ was originally found to have
a unidimensional factor structure in both undergraduates
(Meyer et al., 1990) and in a heterogenous anxiety disor-
der sample (Brown et al., 1992). In contrast, Fresco et al.
(2002) found that a two-factor solution provided superior
fit when compared to a unidimensional solution in under-
graduate students, with these two factors comprising of (1)
worry engagement and (2) absence of worry. This same
study found that higher order and lower order factors, gen-
eral worry and worry engagement respectively, explained
the majority of variance in symptom measures (Fresco et al.,
2002). Thus, the second factor, absence of worry, appeared
to represent methodological variance, as the items loaded
onto this factor were negatively worded (i.e., I do not tend
to worry about things’) and thus reverse scored, rather than
representing a conceptually orthogonal construct. Further
investigation in a mixed sample of people with anxiety and
mood disorders found that a unidimensional model account-
ing for method effects (i.e., covariance among errors of
reverse-scored items) provided significantly better fit com-
pared to the two-factorsolution (Brown, 2003). Therefore,
it appears that the negatively phrased items may have an
aberrant function producing an artificial factor, creating a
limitation of the 16-item PSWQ. These findings also paral-
lel literature that discourages the intermixing of negatively
worded items in scales as they create psychometric arte-
facts, rather than reducing respondent bias (Chyung et al.,
2018; Roszkowski & Soven, 2010), with evidence indicat-
ing that reverse-scored items hinder psychometric perfor-
mance in other anxiety disorder questionnaires (Rodebaugh
et al., 2007).

In light of the inconsistent factor structure of the full
PSWQ, the 8-item PSWQ-Abbreviated (PSWQ-A) was
constructed by Hopko et al. (2003). The PSWQ-A was
developed from the full PSWQ items that were only posi-
tively worded (i.e., I worry all the time’) to address facto-
rial redundancy as well difficulties that had been previously
reported for older adults with answering negatively worded
questions due to increased cognitive load. Hopko et al.
(2003) demonstrated that the PSWQ-A has strong fit indi-
ces, good convergent validity, high internal consistency, and
adequate test-retest reliability in a sample of older adults
with a principal or co-principal diagnosis of GAD. Wuth-
rich et al. (2014) went on to reproduce this methodology
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and compare the PSWQ to the PSWQ-A with a clinical
sample of older adults with depression and an anxiety dis-
order. Wuthrich et al. (2014) again found poor fit across
absolute and incremental fit indices for both the one-factor
and two-factor models for the 16-item PSWQ, whereas the
unidimensional PSWQ-A was found to have good fit across
all indices. Further, the PSWQ-A was found to have good
construct validity and internal consistency, with adequate
test-retest reliability. In addition to the PSWQ-A, another
3-item version of the PSWQ has also been developed by
Berle and colleagues (2011). The PSWQ-3 was created to
incorporate the essential features of pathological worry
(i.e., high frequency, high uncontrollability, multiple worry
domains) as well as to exclude any reverse-scored items
(Berle et al., 2011). Psychometric properties of the PSWQ-3
were explored with a mixed sample of adults with a prin-
cipal anxiety or related disorder, and the results indicated
similar psychometric properties for the 16-item PSWQ and
PSWQ-3. Berle et al. (2011) found comparable construct
validity, as well as sensitivity to treatment for individu-
als with GAD with equivalent large effect sizes following
individual cognitive-behaviour therapy (CBT). Participants
with GAD also scored higher than participants with another
principal anxiety disorder on both the PSWQ and PSWQ-3.

Kertz et al. (2014) aimed to compare all three versions of
the PSWQ in a heterogeneous clinical sample (i.e., mood,
anxiety, trauma-related, and psychotic disorders) of adults
presenting for treatment in a partial hospital setting. The
underlying factor structure of the 16-item PSWQ was rep-
resented by a two-factor model, although, when compared
to the PSWQ-A, the PSWQ-A exhibited the best fit across
all indices (i.e., SB %>, RMSEA, CFI, GFI and SRMR).
In addition, all three versions demonstrated similar psy-
chometric properties, with good construct validity for the
briefer versions and excellent internal consistency for the
full PSWQ. All three versions showed comparable sensitiv-
ity to treatment, demonstrating medium effects following an
assorted program of group and individual therapy informed
by cognitive behaviour therapy. In adults with GAD, only
Dear et al. (2011) has compared four model iterations of
the 16-item PSWQ (i.e., unidimensional, two-factor, one-
factor with method effects, and a three-factor model) and
investigated the psychometric properties in adults with
GAD. Interestingly, Dear et al. (2011) found a three-factor
solution, with all items loading onto one general factor as
well as two separate method factors (i.e., absence of worry
and worry engagement), provided the best fit to the data.
The path diagram of the three-factor model from Dear et
al. (2011, p.20), demonstrated a similar structure to a bifac-
tor model. Bifactor modelling has an advantage (over the
three-factor solution) as bifactor indices can determine the
extent to which a unidimensional (or multidimensional)
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interpretation is supported by the data. In addition, research
has yet to compare the 16-item PSWQ to the two shortened
versions, PSWQ-A and PSWQ-3, in a clinical sample of
adults with a principal diagnosis of GAD.

The current study aimed to extend previous research
by comparing the psychometric properties of the 16-item
PSWQ, 8-item PSWQ-A, and 3-item PSWQ-3 in a sam-
ple of adults with a principal diagnosis of GAD. It was
hypothesised that the shorter PSWQ-A unidimensional
model would provide the best fit for the data, when com-
pared to the 16-item PSWQ and 3-item PSWQ-3 (Kertz et
al., 2014). In addition, we hypothesised that both PSWQ-A
and PSWQ-3 would demonstrate comparable psychometric
properties to the longer PSWQ-16. Specifically, we pre-
dicted that all three versions would demonstrate no floor
or ceiling effects. All three versions were predicted to dem-
onstrate good construct validity though significant positive
moderate correlations with a GAD symptom measures (i.c.,
physiological tension) and processes hypothesised to main-
tain pathological worry in cognitive-behavioural models of
GAD (i.e., intolerance of uncertainty and negative meta-
cognitive beliefs about worry). Significant moderate posi-
tive correlations were predicted for these aforementioned
variables in line with previous research in mixed clinical
and undergraduate samples (Kertz et al., 2014; Wells &
Cartwright-Hatton, 2004). We also predicted significant low
correlations with distinct, yet overlapping psychopathology
constructs, including depression and autonomic anxiety,
as well as a range of metacognitive beliefs (i.e., positive
beliefs about worry, lack of cognitive confidence, cogni-
tive self-consciousness, and need for control of thoughts)
in line with previous research (Kertz et al., 2014; Wells &
Cartwright-Hatton, 2004). Further, all three versions were
predicted to demonstrate good internal consistency as well
as reproducibility through adequate test-retest reliability
over a 12-week period. Finally, we also predicted that the
measure would significantly discriminate participants with
GAD from non-clinical participants, with high sensitivity
and specificity.

Method
Participants

A total of 216 participants were included in the study, with
the combined group being predominantly female (73.6%),
with an age range from 18 to 70 years (M=36.58 years,
SD=13.07). All participants were assessed using the Anxi-
ety Disorders Interview Schedule for DSM-IV (ADIS-
IV; Brown et al., 1994). Participants needed to be at least
18 years old, living in Australia and fluent in English to

participate. Individuals who were experiencing active psy-
chosis or active suicidal ideation were excluded from the
study and referred to appropriate mental health services.

Non-clinical participants (N=76) were predomi-
nantly female (65.8%) and aged between 18 and 70 years
(M=35.55; SD=14.08). Non-clinical participants were
screened using the using the ADIS-IV and did not meet
diagnostic criteria for any mental health disorder. Non-
clinical participants were recruited via community notices
in local newspapers.

The clinical sample was recruited from a specialist uni-
versity-based clinical research unit for the assessment and
treatment of anxiety disorders. All clinical participants met
criteria for a principal diagnosis of GAD (N=140) and were
aged between 18 and 70 years old (M=37.14; SD=12.50),
with the majority identifying as female (77.9%). The cli-
nician severity rating (CSR) was assigned by the clinician
who administered the ADIS-IV and reflects the severity of
symptoms and related interference or distress. The CSR
ranges from zero to eight, a CSR of four or higher suggests
a clinical level of severity. The average CSR for the prin-
cipal diagnosis of GAD in this study was 6.15 (SD=0.93).
Regarding co-morbidity within the clinical sample, 73.6%
of participants satisfied criteria for at least one additional
diagnosis (i.e., secondary diagnosis), including social anxi-
ety disorder (41.4%), major depressive disorder (12.9%),
dysthymia (5.0%), panic disorder with agoraphobia (5%),
panic disorder without agoraphobia (1.4%), obsessive-com-
pulsive disorder (1.4%), specific phobia (2.9%), and other
(3.6%). At the time of assessment, 41.4% reported that they
were taking some form of psychotropic medication.

There were no significant differences between the two
groups on age, ¢ (214)=0.82, p=241, gender > (1)=3.69,
p=.06, employment status, 5> (7)=4.76, p=.68 and educa-
tion, ¥ (2)=57, p=.06. There was a significant difference
between groups in terms of marital status, y* (4)=24.56,
p<.001. A greater proportion of the non-clinical group were
single (52.6%) or had been divorced (18.4%), compared
to the clinical group who were single (38.7%) or divorced
(6.4%). Whereas in the clinical group the majority were
married/de facto (54.9%) compared to the non-clinical
group (27.6%). With only a small percentage of people wid-
owed in the non-clinical sample (1.4%).

Procedure

The original research study was approved by the Macqua-
rie University Human Research Ethics Committee (Proj-
ect HE-R02594), and the methodology of this study was
approved by The University of Technology Sydney Human
Research Ethics Committee (Project: ETH22-7702). All
participants (N=140) completed the measures as part of a
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clinical trial at the initial assessment session (Abbott, 2007).
At the initial assessment session, all participants signed the
consent form and were administered the ADIS-IV by a clini-
cal psychologist or doctoral-level graduate student, super-
vised by senior clinical psychologists. A subsample (N=22)
of the participants were in a waitlist condition for the clini-
cal trial. These participants re-completed the PSWQ after
a 12-week waitlist period (with no treatment). Participants
in the waitlist condition were offered either group cogni-
tive behaviour therapy or group mindfulness-based therapy
after the 12-week waitlist, with results from the treatment
not reported in the current study.

Measures
Anxiety Disorders Interview Schedule for DSM-1V (ADIS-IV)

The ADIS-IV is a semi-structured interview designed to
evaluate anxiety and mood disorders in accordance with
DSM-1V diagnostic criteria (Brown et al., 1994). Extensive
research has demonstrated good to excellent inter-rater reli-
ability for this interview (Brown et al., 1994). In the cur-
rent study, blind raters exhibited high agreement (k=0.84),
underscoring strong inter-rater reliability in assessing diag-
nostic consistency.

Penn State Worry Questionnaire (PSWQ)

The PSWQ is a measure of excessive worry (Meyer et al.,
1990). The PSWQ is a 16-item inventory created to cap-
ture the excessive and uncontrollable nature of pathologi-
cal worry. The PSWQ is rated on a 5-point Likert scale,
with scores ranging from 16 to 80. There are 12 items that
are positively worded (i.e., ‘I worry all the time’) and the
remaining five items are negatively worded (i.e., ‘I never
worry about anything”) and need to be reverse scored. The
PSWQ has been found to have good construct and inter-
nal reliability in a sample of participants with GAD (Brown
et al., 1992; Dear et al., 2011). Internal consistency for the
combined sample was a.=0.97.

Penn State Worry Questionnaire- Abbreviated (PSWQ-A)

The PSWQ-A is an abridged version of the PSWQ, incorpo-
rating only eight positively worded items from the original
PSWQ (Hopko et al., 2003). The PSWQ-A has been found
to have a stable one-factor structure in older adult samples
with mixed anxiety as well as undergraduate samples (Crit-
tendon & Hopko, 2006; Wuthrich et al., 2014). The PSWQ-
A was derived from the PSWQ and was not provided as a
separate measure to participants. Cronbach’s a for the com-
bined sample was 0.95.
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Penn State Worry Questionnaire —3 (PSWQ-3)

The PSWQ-3 is an ultra-brief version on the PSWQ, with
three items selected from the original PSWQ (Berle et al.,
2011). The three items reflect the cardinal features of patho-
logical worry (i.e., high frequency, perceived uncontrollabil-
ity and multiple domains of worry). The PSWQ-3 has been
found have good psychometric properties in both adults
with GAD, as well as heterogenous mental health samples
(Berle et al., 2011; Kertz et al., 2014). Like the PSWQ-A,
the PSWQ-3 was extracted from the PSWQ and was not
provided as a separate measure to participants. Cronbach’s
a for the combined sample was 0.93.

Intolerance of Uncertainty Scale - 12 (IUS - 12)

The TUS-12 was used as a measure of intolerance of uncer-
tainty (Carleton et al., 2007; Freeston et al., 1994). There are
12 items that assess specific negative beliefs about uncer-
tainty that someone may hold, such as ‘When it is time to
act, uncertainty paralyses me’ or ‘I always want to know
what the future has in store for me’. The IUS-12 has a bifac-
tor structure, with the total score to be utilised in the clinical
sample of individuals with GAD (Wilson et al., 2020). It has
also demonstrated good construct validity, treatment sensi-
tivity, test-retest reliability as well as good internal consis-
tency in a sample of individuals with GAD (Wilson et al.,
2020). Internal consistency for the combined sample was
excellent (0=0.93).

Metacognitions Questionnaire-30 (MCQ-30)

The MCQ-30 is 30-item inventory, developed to assess
metacognitive beliefs and cognitive monitoring tendencies
(Wells & Cartwright-Hatton, 2004). There are five sub-
scales in the MCQ-30: (1) cognitive self-consciousness;
(2) beliefs about the need to control thoughts; (3) positive
beliefs about worry; (4) cognitive confidence; and (5) nega-
tive beliefs about the uncontrollability and danger of worry.
The MCQ-30 has demonstrated acceptable fit within a five-
factor model, as well as good construct validity and internal
consistency for each subscale (Huntley et al., 2020; Nor-
dahl et al., 2023). In the current sample, internal consistency
ranged from adequate to excellent in the combined sample:
cognitive confidence, a=0.90; positive beliefs about worry,
a=0.90; cognitive self-consciousness, a=0.85; uncontrol-
lability of thoughts and danger, a=0.91; and beliefs about
need to control thoughts, a=0.77.
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Depression Anxiety Stress Scales — Short Form (DASS-21)

The DASS-21 (Lovibond & Lovibond, 1995) includes
21-items aimed at assessing current symptoms of depres-
sion, anxiety (e.g., autonomic arousal and situational anxi-
ety), and stress (e.g., agitation, impatience and nervous
tension). Factor analysis has consistently demonstrated a
three-factor solution, as well as adequate construct validity,
internal consistency, and test-retest reliability in a variety
of clinical samples (Brown et al., 1997; Lovibond & Lovi-
bond, 1995; Page et al., 2007). Cronbach’s a for each of the
subscales was good to excellent for the combined sample:
depression 0=0.91; anxiety 0 =0.82; and stress a.=0.92.

Data Analysis

Confirmatory factor analysis (CFA) was performed to ascer-
tain the best model that fit the data for the 16-item PSWQ,
and 8-item PSWQ-A. CFA was selected (over EFA) as there
were strong a priori hypotheses regarding the different fac-
tor structures from previous research (Flora & Flake, 2017).
Models tested for the 16-item PSWQ were informed by pre-
vious research (Brown et al., 1997; Dear et al., 2011) and
included: (1) a one-factor model with all items loaded onto
one general worry factor; (2) a one-factor model accounting
for method effects, with all items loaded onto one general
worry factor, with an additional method factor to account
for the residual covariations among responses to five nega-
tively worded items (i.e., reverse-scored items were permit-
ted to covary with one another, items 1, 3, 8, 10 and 11); (3)
a two-factor model with the positively-worded items loaded
onto one factor, and the five negatively worded items loaded
onto a second factor; (4) bifactor model (i.e., similar to the
three factor model tested by Dear et al., 2011) with one gen-
eral factor (shared variance between items) and two group
factors, positive-scored factor and negatively scored (indic-
ative of the covariance not explained by the general factor).
The correlations between the general worry factor and the
two factors (i.e., positively scored and reverse-scored fac-
tors) were constrained to zero. A unidimensional model was
fit to the 8-item PSWQ-A and to the 3-item PSWQ-3.

Each confirmatory factor model was created using poly-
choric correlation coefficients in Mplus, version 6.1 (Muthen
& Muthen, 1998-2022). For each CFA model absolute and
incremental goodness-of-fit indices were used to evaluate
fit (Hu & Bentler, 1999). Missing data was managed using
the full information maximum likelihood method (FIML)
with a bootstrap resample of 1000 (Hayes, 2009). Absolute
goodness-of-fit was evaluated using the chi-squared statis-
tic, where a non-significant value indicates acceptable fit
(Tabachnick & Fidell, 2013). Further absolute goodness-
of-fit was indicated with the standardised root mean square

residual (SRMR), the root mean square error of approxi-
mation (RMSEA), as well as the accompanying RMSEA
90% confidence interval (RMSEA 90% CI) and p of close
fit (PCLOSE). For both, SRMR and RMSEA values < 0.08
are indicative of acceptable fit, and values<0.06 have been
suggested as indicative of good fit (Hu & Bentler, 1999).
A non-significant PCLOSE and lower limit of the RMSEA
90% CI close to zero indicate good model fit (Kenny et al.,
2014). Incremental fit was evaluated with the Tucker-Lewis
index (TLI; Tucker & Lewis, 1973), and comparative fit
index (CFI; Bentler, 1990). Values > 0.90 for the TLI and
CFI are suggestive of good fit, with values for the TLI and
CFI > 0.95 suggestive of excellent model fit (Hu & Bentler,
1999). Standardised factor loadings were also reported.

The bifactor indices were computed using the Bifactor
Indices Calculator (Dueber, 2017) to determine the extent to
which a unidimensional interpretation of PSWQ is supported
by the data. Coefficient omega (®) and omega subscale (wg)
is a model-based estimate of internal reliability that can be
applied to the general factor and group factors, and repre-
sents the proportion of variance in raw scores for the total
score (@) and each subscale (wg) that is explained by all
sources of common variance i.e., both general and each sub-
scale factor (Rodriguez et al., 2016). OmegaH (wy;) repre-
sents the proportion of variance in the total score explained
by the general factor. When OmegaH >0.80 the total score
reflects a single construct sufficiently well (Rodriguez et al.,
2016). OmegaHS (o), is an index reflecting the reliability
of a subscale score (or the unique variance of each group
factor) after controlling for the variance accounted for by
the general factor (Reise et al., 2013). H is a measure of con-
struct replicability conceptualized by and represents the cor-
relation between a factor and an optimally-weighted item
composite (Hancock & Mueller, 2001), thus high H values
(>0.80) suggest a well-defined latent variable. Specifically,
explained common variance (ECV) reflects the proportion
of all common variance explained by the general factor
relative to the group factors. ECV>0.70 indicates that a
measure is sufficiently unidimensional to be treated as such
in a latent variable modeling framework (Rodriguez et al.,
2016). The Percent of Uncontaminated Correlations (PUC)
represents the percentage of covariance terms which only
reflect variance from the general dimension, thus the higher
the PUC, the more the correlation matrix reflects the general
factor (Rodriguez et al., 2016).

Subsequent psychometric analyses were conducted in
SPSS 28.0.0 across all three measures. Data was screened
for missing values Little’s Missing Completely at Random
Test and indicated that the data was missing completely at
random, y*(45)=46.03, p=.43. Missing data was handled
using a multiple imputation method. The Shapiro-Wilk sta-
tistic was non-significant (p>.05) for the 16-item PSWQ,
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the 8-item PSWQ-A and PSWQ-3, indicating normality of
data. Inspection of data and histograms indicated accept-
able levels of skewness (i.e., < 2) and kurtosis (i.e., < 7).
Group mean differences were calculated between the GAD
and non-clinical samples using a one-way ANOVA. Floor
and ceiling effects were considered to be present if 15%
or more of participants scored the lowest or highest score,
respectively (Terwee et al., 2007). Construct validity was
assessed for the clinical sample using Pearson’s r correla-
tions, with descriptors used as per the following ranges:
low=0.10 —0.39; moderate=0.40-0.69; strong=0.70
—0.90. (Akoglu, 2018). Internal consistency was examined
using Cronbach’s alpha, with a score between 0.70 and
0.95, deemed as adequate for quality criteria (Mokkink et
al., 2010). Test-retest reliability was assessed using a sub-
sample of the participants with GAD (N=22) who were in
a waitlist condition for the clinical trial. Specifically, scores
taken at the initial assessment were compared to scores
taken at the end of the waitlist period (i.e., 12-weeks after
the initial assessment). Test-retest reliability was assessed
using the intraclass correlation coefficient (ICC). For the
ICC (calculated for absolute agreement using the two-way
random effects model) a value lower than 0.5 indicates poor
reliability, a value between 0.5 and 0.75 suggests moder-
ate reliability, a value between 0.75 and 0.90 indicates good
reliability, with values greater than 0.9 suggesting excellent
reliability (Koo & Li, 2016; McGraw & Wong, 1996). To
assess criterion validity, the 16-item PSWQ will be corre-
lated with the two briefer versions, PSWQ-A and PSWQ-3,
using a split-half sample of participant with GAD. A Pear-
son’s r correlation>0.70 with the gold-standard measure
(i.e., 16-item PSWQ) is suggested to meet quality criteria
for criterion validity (Terwee et al., 2007). In addition, ROC
curve analyses were conducted to determine if the measure
could distinguish individuals with GAD from non-clinical
participants. Specifically, for these analyses we reported the
Youden-Index for the Area Under the Curve (AUC) which
provides a cut-off score that maximises both sensitivity
(proportion of true positive) and specificity (proportion of

Table 1 Fit indices for the PSWQ and PSWQ-A for adults with GAD

false negatives) (Fluss et al., 2005; Youngstrom, 2014). An
accurate cut-off score should have an AUC close to 1.0, with
scores above 0.85 classified as convincing evidence, scores
between 0.75 and 0.85 classified as partially convincing,
and AUC<0.75 as unconvincing evidence for the accuracy
of the cut-off score (Bowers & Zhou, 2019).

Results
Confirmatory Factor Analysis
Fit Indices

The results of the testing goodness of fit for the separate CFA
models can be found in Table 1. See Table 2 for standardised
factor loadings for the version of the PSWQ and PSWQ-A.
The absolute and incremental fit indices were inconsistent
for all four separate CFA models for the 16-item PSWQ. The
bifactor model, though exhibited the most reliable fit for the
16-item PSWQ, however, there was room for improvement
as the TLI<0.90 and y*p value was <0.05. The PSWQ-A fit
the data well across all absolute and incremental fit indices.
A unidimensional model was also estimated for the 3-item
PSWQ-3, however, the model was fully saturated, which
was similar to (Kertz et al., 2014). As a result, goodness of
fit indices could not be interpreted for the PSWQ-3.

Bifactor Indices

The omega coefficients for the general worry factor, and the
positive worded factor were high. OmegaH for the general
factor (o) suggested that 80% of the variance in PSWQ
scores can be explained by individual differences on the
general factor. Whereas the omegaHS for the group fac-
tors (myg) suggested only 13% and 29% of the variance in
PSWQ scores can be attributed to the positively worded and
negatively worded factors, respectively. Regarding the H
construct, general factor had a high value (0.92), suggesting

Fit Indices PSWQ PSWQ PSWQ PSWQ PSWQ-A
One Factor One Factor with method effects Bifactor Two Factor One Factor

¥? / (df) 187.34 /104 166.73 / 94 138.24 /88 176.92 /103 27.40/20

¥*p value <0.01 <0.01 <0.01 <0.01 0.12

RMSEA [90% CI] 0.08 [0.06- 0.09] 0.07 [0.06- 0.09] 0.06 [0.04- 0.08] 0.07 [05- 0.09] 0.05 [<0.01 —0.01]
PCLOSE 0.01 0.02 0.13 0.03 0.44

SRMR 0.07 0.06 0.05 0.06 0.05

CFI 0.86 0.88 0.92 0.88 0.97

TLI 0.84 0.84 0.88 0.86 0.95

Note. PSWQ Penn State Worry Questionnaire, PSWQ-4 PSWQ-Abbreviated, RMSEA root mean square error of approximation, PCLOSE sig-
nificance of the RMSEA close fit, SRMR standardised root mean square residual, CF/ comparative fit index, 7L/ Tucker-Lewis index

T Method effects indicate that the reverse-scored items were permitted to covary with one another (items 1, 3, 8, 10 and 11)
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Table 2 Standardised factor loadings for PSWQ, PSWQ-A, and PSWQ-3 as well as bifactor indices for the PSWQ for adults with GAD

[tems PSWQ PSWQ PSWQ PSWQ PSWQ-A PSWQ-
One One Factor with Two Factor Bifactor 3
Factor method effectst  Positive Negative General  Positive Negative

1. If I do not have enough 0.40 0.39 - 0.47 0.38 - 0.22 - -

time to do everything, I do

not worry about it.

2. My worries overwhelm 0.58 0.58 0.58 - 0.58 0.01 - 0.55 -

me.

3.1 do not tend to worry 0.23 0.20 - 0.41 0.17 0.28 0.60 - -

about things.

4. Many situations make me 0.70 0.70 0.70 - 0.67 0.28 - 0.75 0.64

WOITYy.

5.1 know I should not worry 0.55 0.55 0.55 - 0.54 0.12 - 0.61 -

about things; but I just can-

not help it.

6. When I am under pressure 0.55 0.55 0.55 - 0.53 0.21 - 0.60 -

I worry a lot.

7.1 am always worrying 0.81 0.81 0.81 - 0.76 0.30 - 0.79 -

about something.

8. 1find it easy to dismiss 0.30 0.29 - 0.32 0.32 - 0.10 - -

worrisome thoughts.

9. As soon as I finish one 0.61 0.61 0.61 - 0.59 0.19 - 0.59 -

task, I start to worry about

everything else I have to do.

10. I never worry about 0.50 0.47 - 0.66 0.45 - 0.50 - -

anything.

11. When there is nothing 0.36 0.34 - 0.43 0.35 - 0.21 - -

more I can do about a con-

cern, I do not worry about it

anymore.

12. I have been a worrier all  0.38 0.38 0.38 - 0.37 0.06 - 0.32 -

my life.

13. I notice that [ have been  0.48 0.48 0.48 - 0.48 0.02 - 0.44 -

worrying about things.

14. Once I start worrying; I~ 0.63 0.63 0.62 - 0.91 0.85 - - 0.62

cannot stop.

15. I worry all the time. 0.82 0.83 0.83 - 0.80 0.20 - - 0.98

16. I worry about projects 0.61 0.62 0.62 - 0.58 0.25 - - -

until they are all done.

Bifactor Indices

Omega 0=090 0g=091 ©g=0.60

OmegaH oy =0.80 oyg =0.13  oyg =0.29

H 0.92 0.79 0.50

ECV 0.72

PUC 0.37

Note. PSWQ Penn State Worry Questionnaire, PSWQ-4 PSWQ-Abbreviated, ECV Explained Common Variance, PUC Percent of Uncontami-

nated Correlations

T Method effects indicate that the reverse-scored items were permitted to covary with one another (items 1, 3, 8, 10 and 11)

a well-defined latent construct. Whereas, both positively
worded and negatively worded factors were <0.80, sug-
gesting that they are poorly defined latent constructs. The
ECV indicates that the general factor explained 72% of the
common variance, whereas only 27% was shared among the
positively worded and negatively worded factors. The PUC
indicated that 37% of the correlation matrix reflected the
general factor.

Group Differences

Three separate independent samples #-test were performed
on all three versions of the PSWQ, with each on finding that
the clinical GAD group scored significantly higher those
in the non-clinical group: PSWQ, ¢ (214)=26.76, p<.001;
PSWQ-A, 1 (214)=24.51, p<.001. PSWQ-3, ¢ (214)=23.98,
p<.001. See Table 3 for descriptives.
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Table 3 Group differences between non-clinical participants and adults with GAD for the three versions of the PSWQ

PSWQ PSWQ-A PSWQ-3
Non-clinical GAD Non-clinical (N=78) GAD (N=140) Non-clinical GAD (N=140)
(N=18) (N=140) (N=18)
Mean (SD) 32.46 (9.70) 66.98 (8.68) 13.97(5.75) 32.84 (5.20) 4.24 (1.62) 11.57 (2.38)

Note. PSWQ Penn State Worry Questionnaire, PSWQ-4 PSWQ-Abbreviated

Table 4 Construct validity indicated by Pearsons’ r correlations between the three versions of the PSWQ and associated GAD symptoms and

processes in adults with GAD (N=140)

Questionnaires PSWQ PSWQ-A PSWQ-3
Ius-12 0.43%* 0.43%** 0.40%**
DASS —21: Stress 0.57*%* 0.53%%* 0.55%*
DASS —21: Depression 0.26%** 0.24%** 0.28**
DASS - 21: Anxiety 0.32%* 0.32%* 0.34%*
MCQ - 30: Negative beliefs about worry 0.55** 0.50%* 0.59%*
MCQ - 30: Positive beliefs about worry 0.29** 0.26%* 0.18*
MCQ - 30: (Lack of) cognitive confidence 0.23%%* 0.21* 0.24%*
MCQ - 30: Need for control of thoughts 0.32%* 0.27** 0.31%*
MCQ - 30: Cognitive self-consciousness 0.34%* 0.28** 0.31%*

Note. PSWQ Penn State Worry Questionnaire, PSWQ-4 PSWQ-Abbreviated, /US-12 Intolerance of Uncertainty Scale —12, DASS-21 Depres-
sion Anxiety Stress Scales-21, MCQ-30 Metacognitive Beliefs Questionnaire-30

* p<.05. ** p<.001
Floor and Ceiling Effects

Across all 216 participants, scores on the 16-item PSWQ
ranged from 16 to 80, with 0.5% achieving the lowest score
of 16, and 1.4% achieved the highest possible score of §0.
Across the combined sample, the 8-item PSWQ-A scores
ranged from 8 to 40, with 3.2% achieving the lowest score
of 8, and 2.8% achieved the highest possible score of 40.
Together these results indicate no floor or ceiling effects
for the 16-item PSWQ and for the 8-item PSWQ-A. For
the PSWQ-3, scores ranged from 3 to 15 in the combined
sample, with 16.7% achieving the lowest score of 3, and
6% achieved the highest possible score of 15. These results
indicate a presence of floor effects, but not ceiling effects
for the PSWQ-3.

Construct Validity

For adults with a diagnosis of GAD, all three versions of
the PSWQ (PSWQ, PSWQ-A, and PSWQ-3) were found to
moderate correlations with DASS-stress, IUS-12 and MCQ-
30 negative metacognitive beliefs subscale, in line with
hypotheses. The remaining questionnaires demonstrated
a significant but low correlation with all three versions of
the PSWQ, again in line with hypotheses. See Table 4 for
correlations.

Internal Consistency

For adults with a diagnosis of GAD, the Cronbach’s alpha
for the 16-item PSWQ (a=0.86) and the 8-item PSWQ-A

@ Springer

(a=0.80) was good. The Cronbach’s alpha for the PSWQ-3
(a=0.74) was adequate.

Test-retest Reliability

The ICC for all three versions indicated moderate reliability
over a 12-week period: PSWQ (ICC r (19)=0.66, p<.01),
PSWQ-A [ICC (19)=0.66, p<.01] and PSWQ-3 [ICC
(19)=0.56, p=.04].

Criterion Validity

The 16-item PSWQ was correlated using a spilt-half
sample, and the strength was excellent for the PSWQ-
A (r (140)=0.95, p<.001) and good for the PSWQ-3 (r
(140)=0.89 p<.001). Criterion validity was also assessed
using ROC curve analysis. Table 5 summarises the cut-off
criteria and associated test performance indicators for the
comparison of participants with GAD versus those without
a mental health condition (i.e., non-clinical participants) for
all three versions of the PSWQ. Of note, the AUC for the
16-item PSWQ, the PSWQ-A, and PSWQ-3 were all close
to 1.0 (i.e., 0.99—-0.98), indicating high accuracy for each of
the respective cut-off scores.

Discussion
The current study compared the psychometric proper-

ties of the 16-item PSWQ, 8-item PSWQ-A and 3-item
PSWQ-3 in a clinical sample of adults with GAD. Findings
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Table 5 Receiver operating characteristic (ROC) curve analysis comparing adults with GAD (n=140) to non-clinical participants (n="78)

PSWQ

PSWQ-A PSWQ-3

Cut-Off Score

Area Under the Curve (AUC) (95% CI)
Sensitivity (95% CI)

Specificity (95% CI)

Positive Predictive Value (95% CI)
Negative Predictive Value (95% CI)

>50

97.14 (92.8-99.2)
94.74 (87.1-98.5)
97.12 (92.9-98.9)
94.75 (87.2-97.9)

0.99 ** (0.97-0.99)

>22 >7

0.98%* (0.95 —0.99) 0.99 ** (0.96 —0.99)
96.43 (91.9-98.8) 94.29 (89.1-97.5)
90.79 (81.9-96.2) 93.42 (85.3-97.8)
95.16 (90.5-97.5) 96.48 (91.9-98.4)
93.23 (85.3-97.0) 89.95 (81.9-94.6)

Note. PSWQ Penn State Worry Questionnaire, PSWQ-4 PSWQ-Abbreviated, 95% CI 95% Confidence Interval

% p<.001

demonstrated that all three versions of the PSWQ possess
good psychometric properties across a range of indicators.
Despite their brevity, the 8-item PSWQ-A and PSWQ-3
uphold their psychometric properties in comparison to the
longer form and can be endorsed for use in both clinical and
research settings for adults with GAD.

Initially six different confirmatory factor models were fit
to the data, with four models incorporating 16-items from
the PSWQ (i.e., unidimensional, bifactor, two factor, one
factor with method effects), a unidimensional model for
the 8-item PSWQ-A, and a unidimensional model for the
PSWQ-3. The bifactor model appeared to fit the 16-item
PSWQ better than the other PSWQ model iterations, though
there was some room for improvement in absolute (i.e., >
test) and incremental (TLI) fit indices. This finding endorses
previous research that compared different versions of the
16-item PSWQ showing that the three-factor solution (i.e.,
one general factor and two method factors) provided the
best fit to the data, mirroring current findings indicating that
the longer form can be further improved, in a clinical GAD
sample (Dear et al., 2011). Regarding bifactor indices from
the current study, the general PSWQ factor represented the
dominant source of variance (®y) in the total PSWQ score,
with the A value indicating that the general factor was a
well-defined latent variable (H). In addition, the ECV was
greater than 0.70, suggesting that the general worry factor
is sufficiently unidimensional to be treatment as a latent
variable, thus using a total score for the PSWQ is recom-
mended. Together, these results provide support for a strong
general PSWQ factor, and unidimensionality (over multi-
dimensionality) for the PSWQ. The unidimensional model
also demonstrated the best fit the 8-item PSWQ-A across all
absolute and incremental indices. This is perhaps unsurpris-
ing, as the PSWQ-A was developed by removing the nega-
tively worded items. Regarding the PSWQ-3, comparable
analyses could not be conducted on the PSWQ-3 because
the model was saturated.

The psychometric properties of the 16-item PSWQ,
8-item PSWQ-A, and 3-item PSWQ-3 were largely com-
parable in their results and supported most hypotheses. Of
note, all three versions showed moderate positive correla-
tions with physiological stress/tension. This demonstrated

construct validity as physiological tension and vigilance
symptoms are part of the diagnostic criteria for GAD. All
three measures also demonstrated moderate positive rela-
tionship with (1) negative metacognitive beliefs and (2)
intolerance of uncertainty. These processes of are particular
importance as they relate to two dominant models of GAD
(Freeston, 2023). The metacognitive model proposes that
excessive, pathological worry is primarily the result of neg-
ative metacognitive beliefs about worrying (i.e., that worry
is uncontrollable and dangerous), in combination with posi-
tive beliefs about worry and subsequent ineffective mental
control strategies (Wells, 2010). Whereas the intolerance
of uncertainty model of GAD suggests that uncertainty is
a natural trigger for worry, and therefore individuals who
hold negative beliefs about uncertainty (i.e., intolerance of
uncertainty) are more likely to experience excessive and dif-
ficult to control worry (Dugas et al., 1998; Hebert & Dugas,
2019). The hypotheses also predicted, in keeping with previ-
ous research (Kertz et al., 2014; Wells & Cartwright-Hatton,
2004), that less salient components of the metacognitive
model, as well as distinct yet overlapping psychopathol-
ogy constructs (i.e., depression and autonomic anxiety),
would show positive relationships with the excessive worry.
Together these findings are supported by the broader litera-
ture (Freeston, 2023), and highlight the importance for cli-
nicians to target negative metacognitive beliefs about worry,
as well as intolerance of uncertainty in psychological treat-
ment, given that these processes were most strongly related
to worry in the present study.

In terms of equivalence, all three versions demonstrated
moderate test-retest reliability, excellent criterion validity,
as well as the ability to distinguish adults with GAD from
those with no mental health conditions in the non-clinical
group. Criterion validity was assessed using a split-half
sample analysis and demonstrated a strong correlation
between the PSWQ and each of the two briefer versions
(PSWQ-A and PSWQ-3). Though this result is not surpris-
ing, it strongly indicates that all three versions are measur-
ing the same construct of excessive worry. One discrepancy
between the three versions related to internal consistency,
with the PSWQ-3 demonstrating adequate internal consis-
tency, which was slightly lower than that for the PSWQ-A
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and PSWQ. This may be partly accounted for by the PSWQ-
3’s substantial reduction in items, while still falling within
an acceptable range (i.e., 7>0.70) to meet quality criteria for
measurement properties set out by Terwee et al. (2007). All
three versions showed a statistically significant difference
between the clinical GAD group and the non-clinical group.
The PSWQ and PSWQ-A demonstrated no floor or ceiling
effects, however, the PSWQ-3 demonstrated a propensity
for floor effects suggesting a lack of specificity. Though
floor effects were found for the PSWQ-3, ROC curve
analysis demonstrated that all three versions showed an
AUC close to 1.0, indicating high accuracy for each of the
respective cut-off scores that maximises both sensitivity and
specificity to distinguish adults with GAD from non-clinical
adults. It is noteworthy that despite the substantial reduction
in items, the psychometric properties of the briefer versions
are largely equivalent to the 16-item PSWQ.

The two briefer versions (i.e., PSWQ-A and PSWQ-3)
appear to have relatively comparable psychometric prop-
erties to the original 16-item PSWQ in a GAD sample.
Researchers and clinicians who need to measure pathologi-
cal worry while accounting for time constraints may con-
sider the two shorter versions of the PSWQ: the PSWQ-A
and PSWQ-3. These briefer forms are particularly beneficial
in clinical assessments where a broad range of symptoms
are being evaluated, as they help mitigate client question-
naire fatigue. Both the PSWQ-A and PSWQ-3 demonstrate
psychometric properties comparable to the full PSWQ,
making them effective and efficient options for inclusion
in assessment batteries. Another instance where time con-
straints may favour the use of a briefer version is in tracking
weekly treatment progress for adults with GAD. The ultra-
brief PSWQ-3 is particularly advantageous in this context
due to its quick administration time and its resistance to
floor effects within a GAD sample. Another consideration
for researchers and clinicians to consider when using the
16-item PSWQ is that not only do the negatively worded
items appear to increase the cognitive load when complet-
ing the 16-item PSWQ, they can make real-time scoring on
pen and paper forms difficult for clinicians. As without a
reverse-score template, clinicians are not able to quickly
inspect whether the general pattern of worry is decreas-
ing (or increasing) over the course of treatment. One way
to overcome this difficulty for clinicians, would be to auto-
mate scoring for the 16-item PSWQ through a secure sur-
vey platform (i.e., REDCap). However, for clinicians who
prefer to stick to pen and paper forms, the briefer versions
of the PSWQ provide a readily available solution, that is
psychometrically comparable. Thus, not only do the briefer
versions avoid the methodological problems related to the
reverse scored items on the 16-item PSWQ, but they also
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increase the speed of completion for participants or con-
sumers in clinical practice.

It is important to highlight potential limitations of the
study. First, the PSWQ-A and PSWQ-3 were not adminis-
tered separately from the 16-item PSWQ, similarly to the
methodology used in Wuthrich et al. (2014). Though this
avoids potential problems with repeated measure effects, it
prevents direct comparison of the measure’s performance
outside of the context of the full version. This limitation may
also mean that there is an overestimation of the correlation
between the versions, as the items on the 8-item and 3-item
form are counted in both sides of the correlation (Smith
et al., 2000). Item position has also been shown to impact
questionnaire results (Podsakoff et al., 2012), which may
have influenced the current findings. In addition, treatment
sensitivity was not examined in the current study, previous
research has found that the PSWQ (Dear et al., 2011) and
the PSWQ-3 (Berle et al., 2011) were sensitive to evidence-
based treatment with significant reductions following CBT,
however, the PSWQ-A is yet to be assessed in adults with
GAD. Another limitation of the current study was the inabil-
ity to report on ethnicity and race for both clinical and non-
clinical groups. The current sample had a large proportion
of missing data for ethnicity in the GAD sample, with only
18.6% of the clinical group reporting their ethnicity. Future
research should endeavour to capture ethnicity and race in
samples, so that cultural differences can be explored and
understood in the reporting of the short and longer forms
of the PSWQ. In addition, a relatively small sub-sample of
participants with GAD to assess test-retest reliability. This
is a methodological limitation as quality criteria set out by
Terwee et al. (2007) suggests that a sample size of at least
50 participants is required to meet adequate quality criteria
for assessing psychometric properties of a questionnaire.
Thus, the current study provides preliminary evidence that
all three versions of the PSWQ demonstrate adequate test-
retest reliability in adults with GAD, and future research
should attempt to replicate this in a larger sample.

Overall, the shorter versions (PSWQ-A and PSWQ-
3) performed with psychometric equivalence to the full
16-item PSWQ in a sample of individuals with GAD.
Therefore, clinicians and researchers may prefer to utilise
these self-report instruments, since they are both quicker to
complete and score, and avoid scoring and psychometric
issues caused by reverse-scored items, thereby potentially
easing questionnaire burnout in the research space as well as
facilitating real-time discussions in clinical practice.
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