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Abstract

This study evaluated the Penn State Worry Questionnaire (PSWQ) as a tool for measuring worry and anxiety levels among

individuals entering treatment for substance use disorders (SUDs). The sample included 75,047 individuals admitted to SUD
treatment centers, with assessments conducted weekly. Individuals entering SUD treatment exhibited higher baseline levels

of worry; however, worry levels declined over the course of treatment. The PSWQ demonstrated good internal consis-

tency, high test-retest reliability, and good discriminant validity when correlated with measures of depression and stress.
The factor structure analysis confirmed that the PSWQmeasures the same underlying construct of worry in the SUD treat-

ment population, with a single-factor model showing satisfactory fit. This extends the reach of the PSWQ to the SUD treat-

ment population by reaffirming its reliability, validity, and factor structure, with the expectation of higher levels of worry
compared to a non-SUD population at the beginning of treatment, which decline over time.
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Introduction

For individuals with substance use disorders (SUDs),

continued drug and/or alcohol use is driven, in part, by

a desire to relieve negative affective states associated

with abstinence (Koob, 2015). Co-occurring mental

health conditions, such as anxiety disorders, are com-

mon among persons with SUDs. Treating these condi-

tions during SUD treatment can be challenging, as it is

often difficult to distinguish between pre-existing or co-

occurring mental health conditions and symptoms that

arise as a direct consequence of long-term substance use.

The presence of mental health symptoms at SUD treat-

ment intake and their trajectory during treatment have

been associated with treatment attrition and relapse

(Boschloo et al., 2012; Ellis et al., 2022; Rabinowitz

et al., 2023); yet, there is limited information regarding

normative values for scales that measure mental health

symptoms, such as anxiety, among individuals with

SUD, which could help clinicians benchmark individu-

als as they enter and participate in SUD treatment.

Worry, or apprehensive expectation about potentially

negative events, is defined as a clinically relevant symp-

tom when ‘‘the intensity, duration, or frequency is out of

proportion to the actual likelihood or impact of the

anticipated event’’ (American Psychiatric Association,

2013, p. 222) and is a common feature of anxiety disor-

ders, specifically generalized anxiety disorder (GAD).

Among individuals with anxiety disorders, it is not the

presence of worry in and of itself, which all humans

experience, but rather the experience of high levels of

worry that is often disproportionate to the events experi-

enced. Worry in individuals with SUDs may differ from

that observed in anxiety disorders due to the effects of

substance use, withdrawal, and psychosocial stressors

unique to SUD such as uncertainty regarding recovery,

or external stressors such as legal or financial concerns

(J. F. Kelly & Hoeppner, 2013; W. E. Kelly, 2008; Koob

& Volkow, 2016; Schuckit, 2006). While worry is a core

feature of GAD, the elevated worry experienced in early
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SUD treatment may be influenced by withdrawal-

related distress, uncertainty regarding recovery, or exter-

nal stressors such as legal or financial concerns.

The Penn State Worry Questionnaire (PSWQ) was

developed to measure the frequency and intensity of

clinically relevant worry in the general population

(Meyer et al., 1990) and to ideally aid clinicians in mea-

suring the pervasiveness of worry as one of several symp-

toms that identify an anxiety disorder. The PSWQ is a

16-item scale that measures the generality, intensity, and

uncontrollability of worry whereby individuals are asked

to rate how typical certain patterns of worry are for

them. Items are scored on a 1 to 5 rating scale (scores

ranging from 16 to 80) with lower scores indicating lower

levels of worry. There are 11 positively worded items and

5 negatively worded items, which are reverse coded.

The PSWQ has been widely used to measure clinically

significant worry in the general population. Previous

studies have suggested cutoff points at which worry

moves from being a ubiquitous human experience to a

clinically relevant symptom, for example scores above

45 (Behar et al., 2003) or 50 (Wuthrich et al., 2014) have

been proposed as thresholds for identifying clinically rel-

evant worry in the general population. Non-clinical,

community samples typically have mean scores ranging

from 35 to 50 (Brenes et al., 2022; Fortune et al., 2005;

Meyer et al., 1990; Oliveira et al., 2023; Pallesen et al.,

2006; Rodrı́guez-Biglieri & Vetere, 2011; van Rijsoort

et al., 1999). These cutoffs and means provide context

for interpreting worry levels measured by PSWQ in the

general population. This study focuses on evaluating

their potential application in identifying elevated worry

within the unique context of individuals entering SUD

treatment, where the meaning of PSWQ scores could be

interpreted differently.

Numerous studies have demonstrated the reliability

and validity of the PSWQ scores in various populations,

showing high internal consistency (Cronbach’s a above

.85) and strong test-retest reliability (r. .74 to r. .84)

(T. A. Brown, 2003; T. A. Brown et al., 1992; Davey,

1993; Meyer et al., 1990; Pallesen et al., 2006; van

Rijsoort et al., 1999) and high test-retest reliability (r

. .74 in one study and r. .84 in others) (Meyer et al.,

1990; Molina & Borkovec, 1994; Pallesen et al., 2006;

Stöber & Bittencourt, 1998). The PSWQ previously

demonstrated to have high convergent validity with the

Worry Domains Questionnaire, (r=.61–.67) (Davey,

1993; Tallis et al., 1992; van Rijsoort et al., 1999) and

the State Trait Anxiety Inventory (trait r=.64–.79 state

r=.49 ) (Meyer et al., 1990; Pallesen et al., 2006; van

Rijsoort et al., 1999), as well as shown discriminant

validity with the Beck Depression Inventory (r=.36–

.62) (Meyer et al., 1990; Pallesen et al., 2006; van

Rijsoort et al., 1999) and the rumination (r=.67) and

impulses (r=.60) subscales of the Padua Inventory

Revised (van Rijsoort et al., 1999), which is a scale for

obsessive compulsive disorder.

However, the psychometric properties of the PSWQ

have not been extensively examined in SUD populations,

where worry symptoms may arise from different underly-

ing mechanisms than in the general population or those

with primary anxiety disorders. Research suggests that

substance use may mimic or exacerbate symptoms of

anxiety (Schuckit, 2006) and that chronic substance use

dysregulates the brain’s stress and reward systems in

ways that may alter how worry is experienced (Koob &

Volkow, 2016). Additionally, psychosocial factors, such

as gender differences in emotional regulation and stress

coping strategies, may further shape the manifestation of

worry in SUD populations (J. F. Kelly & Hoeppner,

2013). Given these neurobiological and psychosocial

considerations, it is important to assess whether standard

worry measures function equivalently in SUD popula-

tions compared to the general population.

The PSWQ was initially conceived as measuring one

underlying construct that of ‘‘worry’’ but some early

studies identified two latent factors: one made up of

those items worded positively and the second of those

items worded negatively which were described as

‘‘worry’’ (or ‘‘worry engagement’’) and ‘‘absence of

worry’’ (Beck et al., 1995; T. A. Brown et al., 1992;

Fresco et al., 2002; Meyer et al., 1990; Stoeber, 1995; van

Rijsoort et al., 1999). However, a convincing case has

been made that the one factor model should be retained.

First, the construct of ‘‘absence of worry’’ is difficult to

interpret, and second, the difference in response patterns

should be thought of as an anomaly due to the positive

and negative valence of the items rather than a difference

in underlying constructs (T. A. Brown, 2003).

However, the psychometric properties of the PSWQ

may not generalize uniformly across all populations.

Worry is common among those in treatment for SUDs

(Lai et al., 2015). This may be due to the differing phy-

siological and psychosocial effects of the substance use

and withdrawal. Anxiety and worry are commonly

reported as symptoms of withdrawal (Vorspan et al.,

2015). Thus, levels of worry and anxiety symptoms

among those who are beginning treatment for SUDs

need to be interpreted differently than in either a norma-

tive sample or one with anxiety disorders, such as GAD.

These stressors faced by individuals in SUD treatment

may lead to worry that is proportionate to their chal-

lenges, rather than excessive or irrational. Furthermore,

during the prolonged period of withdrawal, the level of

heightened anxiety and worry fluctuates due to the phy-

siological effects of withdrawal (Bluthenthal et al., 2020;

Chartoff & Carlezon, 2014; Jesse et al., 2017; Schuckit,

2014). For these reasons, it is possible that worry driven
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by substance withdrawal may be qualitatively different

from worry unrelated to withdrawal and may not be

measured accurately by the PSWQ.

The PSWQ has become one of the most widely used

self-report measure of worry over the last three decades

(Johnco et al., 2022; Oliveira et al., 2023; Xie et al., 2023)

due to its high internal consistency and strong psycho-

metric support across various populations, including

those with anxiety disorders, community samples, and

older adults (Johnco et al., 2022; Oliveira et al., 2023).

However, its psychometric properties have not been

thoroughly examined within the context of a SUD popu-

lation. Given the unique psychological and physiological

stressors that individuals in SUD treatment face, as well

as the potential overlap between substance-induced anxi-

ety and pre-existing anxiety disorders (Fatséas et al.,

2010; Garey et al., 2020; McHugh, 2015; Schuckit, 2006),

it is important to explore whether the psychometric prop-

erties of the PSWQ might differ in this population.

Specifically, we hypothesized that the elevated worry

seen at the start of SUD treatment might affect the factor

structure and lower the internal reliability of the PSWQ.

Additionally, the evaluation of concurrent and discrimi-

nant validity was exploratory, as prior evidence to sup-

port specific associations in the SUD population is

limited. Understanding these psychometric properties in

this context is crucial, as clinicians rely on accurate and

reliable measures to assess anxiety and worry levels,

which can impact treatment planning and outcomes.

While the psychometric properties of the PSWQ have

been evaluated in many different populations (Chorpita

et al., 1997; Crittendon & Hopko, 2006; Kertz et al.,

2014; Puccinelli et al., 2023) and translated into many

languages (Ediati & Utari, 2019; Motooka et al., 2009;

Pallesen et al., 2006; Ruiz et al., 2018), it has not been

evaluated within those entering and participating in

SUD treatment sample whose experience of anxiety may

be qualitatively different (S. A. Brown & Schuckit, 1988;

J. F. Kelly & Hoeppner, 2013; Koob & Volkow, 2016).

The aim of this study was to determine the normative

values, internal consistency, test-retest reliability, discri-

minant validity, and factor structure of the PSWQ

among individuals in treatment for SUD, for each of

eight substances during the first 4weeks of treatment.

Method

Sample and Data Collection

The sample consisted of 75,047 unique individuals who

were admitted to 113 SUD treatment centers located

across the United States with the majority in the South

and West regions, between January 1, 2015 and

November 9, 2020. Individuals were treated in one of

three levels of care: supervised withdrawal, intensive

outpatient, or residential treatment; data were only con-

sidered for the first admission to treatment and for the

first level of care (if multiple were present). Assessments

were delivered on a weekly basis to patients electroni-

cally (e.g., on computer or tablet), and data were col-

lected by a third-party treatment outcomes provider

(Trac9). De-identified data were provided for research

through a data transfer agreement, which was acknowl-

edged by the Johns Hopkins University School of

Medicine Institutional Review Board as non-human

subjects research.

Data was collected over the course of treatment (for

up to 20weeks). Patients were asked to complete an

assessment approximately every week, but circum-

stances of treatment meant that not every individual was

given every assessment, and some were given more than

one survey in a week. Cross-sectional analysis was con-

ducted at intake using individuals from all levels of care

and intake was defined as the first assessment given dur-

ing the first 3 days of treatment. Longitudinal analysis

of the first 4weeks of treatment was limited to those

who were in either intensive outpatient or residential

treatment because these treatment programs are typi-

cally structured to last at least 1month. This analysis

did not include those in supervised withdrawal (i.e.,

detoxification) programs due to the short-term nature of

these programs as well as the notion that anxiety can be

a symptom of withdrawal. Weeks in treatment were

defined as the first assessment given 3 days before or

after treatment days 7, 14, 21, and 28.

Statistical Analysis

Normative Values. Means, standard deviations, and per-

centiles of the PSWQ were calculated at intake, and

means (with standard deviations) and medians were cal-

culated after 1, 2, 3, and 4weeks of treatment. It is

important to note that the sample is large, and almost

all null hypothesis statistical tests would be significant at

the .05 level, indicating that differences between groups

would exist within the SUD population, but these differ-

ences were not necessarily clinically relevant. Therefore,

comparisons between groups were limited to omnibus

tests with post hoc tests, only conducted when the effect

size was medium according to Cohen’s guidelines

(Acock, 2014; Cohen, 2013; Fey et al., 2023; Nieminen,

2022) expressed as h. .06, or Cohen’s v. .30.

Reliability. Reliability was tested at intake using

Cronbach’s a and McDonald’s r. Cronbach’s a is the

commonly reported measure of internal consistency;

however, it is not appropriate when the instrument being
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evaluated has two or more factors since each factor may

have its own underlying source of variation. As noted

above, the factor structure of the PSWQ has been

debated; therefore, we are additionally reporting the

McDonald’s r to account for the possibility of a two-

factor structure. Test re-test reliability was assessed in

light of the natural decline in anxiety that is associated

with engaging in SUD treatment. Therefore, in addition

to reporting the correlation between the scores across

weeks, the relative change from week to week was

gauged by determining the intraclass correlation coeffi-

cients (ICC) (3,k). The ICC(3,k) is the two-way mixed-

effects model that measures absolute agreement between

the tests given using the same instrument, with scores of

.75 to .90 indicating good reliability and scores above

.90 indicating excellent reliability (Koo & Li, 2016;

McGraw &Wong, 1996; Shrout & Fleiss, 1979).

Discriminant Validity. Discriminant validity indicates that

a specific instrument, designed to measure a single con-

struct, will not be as effective in measuring a similar but

different construct (Rönkkö & Cho, 2022). Though the

PSWQ is a measure of ‘‘worry’’ rather than of GAD,

previous research tested the PSWQ’s ability to discrimi-

nate between GAD (which is primarily a worry disorder

[American Psychiatric Association, 2013]) and depres-

sion, since these constructs overlap but are not the same

(Meyer et al., 1990; Nitschke et al., 2001; Pallesen et al.,

2006). Following this reasoning, in this exploratory

analysis, the PSWQwas tested at intake to see if it discri-

minated between worry and depression measured by the

Centers for Epidemiological Studies Depression Scale

(CES-D) (a 20-item self-report scale, with individuals

reporting how often in the last week they experienced

specific symptoms of depression on a scale from 0 ‘‘not

at all’’ to 3 ‘‘a lot’’). Similarly, worry and stress are over-

lapping constructs (Bergeria et al., 2021; W. E. Kelly,

2008), and the discriminant validity of the PSWQ was

evaluated in its correlation with the Perceived Stress

Scale, 10-item version (PSS-10) (a 10-item scale, with

individuals grading how often they experienced specific

emotions associated with stress on a scale from 0 ‘‘never’’

to 4 ‘‘very often’’).

While there has been discussion as to the best way

to measure discriminant validity (Rönkkö & Cho,

2022), the most interpretable is by using a correlation

coefficient. When two measurements instruments are

highly correlated, they are likely measuring the same

underlying concept which indicates convergent valid-

ity if both instruments are measuring the same con-

struct (e.g., the PSWQ and the State Trait Anxiety

Inventory) or that the instrument is not able to discri-

minate between two separate constructs (such as

stress or depression and worry). A low correlation

coefficient indicates that two instruments are measur-

ing two separate constructs. When two constructs are

different but linked (such as worry and stress), the

measures must be correlated to some degree, yet not

be so correlated as to indicate a single underlying con-

struct. The exact benchmark depends on the theoreti-

cal expectation of the degree of overlap between the

two concepts (Clark & Watson, 1995, 2019; Rönkkö

& Cho, 2022). Given the theoretical overlap between

these three constructs (i.e., stress, depression and

worry) a moderate correlation (\.7) will indicate

good discriminant validity. For context, in a review

Cheung et al. (2024) mention that no cutoff is univer-

sally accepted but that correlations above .80 have

been typically found to indicate poor discriminant

validity.

A second method that was used to measure discri-

minant validity is the Heterotrait-Monotrait Ratio of

Correlations (HTMT), which compares the correla-

tions between items measuring different constructs

(heterotrait) with the items measuring the same con-

struct (monotrait). The HTMT is the ratio of the aver-

age heterotrait correlations to the average montrait

correlations. With overlapping constructs it is neces-

sary (as with the correlation coefficient) to understand

the HTMT within the context of the expected conver-

gence and divergence of the two constructs; again pre-

vious studies have assumed that HTMT below .85

would indicate good discriminant validity (Clark &

Watson, 1995; Henseler et al., 2015; Kline, 2023;

Voorhees et al., 2016).

Factor Structure. As discussed above, the PSWQ is

assumed to be a single latent construct measuring worry,

but since 11 items are positively worded and five are

negatively worded, there is likely a response bias (T. A.

Brown, 2003; Marsh, 1996). The model that we tested

was based on responses at intake, assuming a single fac-

tor but with correlated residuals for the negatively

worded questions, which was previously shown to be the

best model in other populations (T. A. Brown, 2003).

Additionally, a second two-factor model was tested for

comparison.

Goodness of fit was evaluated using standard

metrics delineated in T. A. Brown (2015): root mean

square error of approximation (RMSEA)\ 0.08, stan-

dardized root mean square residual (SRMR)\ 0.05,

comparative fit index (CFI). 0.9, and Tucker-Lewis

index (TLI). 0.9. All analyses were done in the R pro-

graming language (R Core Team, 2023) using the

‘‘psych’’ (Revelle, 2023), and ‘‘lavaan’’ packages

(Rosseel, 2012).
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Sensitivity to Change. To evaluate the changes in the

PSWQ scores over time, a linear mixed-effects model

was employed. The model included week as a fixed effect

and participant as a random effect to account for the

repeated measures design and individual variability in

baseline scores. Pairwise comparisons between weeks

were conducted using Tukey’s method to adjust for mul-

tiple comparisons, allowing us to determine which spe-

cific weeks showed statistically significant differences in

worry levels. The effect size measured as Cohen’s d was

also used to describe the magnitude of the group

differences.

In addition to the pairwise comparisons, the within-

person sensitivity to change was evaluated using the

Standardized Response Mean (SRM) to assess the mag-

nitude of change in PSWQ scores over time. SRM values

were calculated by dividing the mean change in PSWQ

scores between consecutive weeks by the standard devia-

tion of the change, providing insight into the clinical

relevance of changes in worry levels during treatment.

For the SRM and Cohen’s d the benchmarks of 0.2 was

considered small, 0.5 medium, and 0.8 or greater as large

(Cohen, 2013).

Results

Sample

The largest part of the sample consisted of those whose

primary substance was alcohol (48.6%), followed by

those who primarily used opioids, 25.4% (12.6% used

heroin/fentanyl and 12.8 used commercial opioids), then

17.8% who primarily used stimulants (7.1% cocaine

and 10.7% methamphetamines, 1.3% commercial sti-

mulants). Far fewer individuals reported that their pri-

mary substance was benzodiazepines (2.9%) or

cannabis (3.8%). Most of the samples were collected

from residential treatment (57.2%) or supervised with-

drawal (35.5%) with intensive outpatient accounting for

only 7.3%. Demographically, the sample was primarily

male (67.4%), White (81.8%), not Hispanic/Latino

(91.8%) and while there were statically significant (p

\ .001) differences between the groups based on pri-

mary substance, the effect sizes were either small or neg-

ligible following Cohen’s guidelines (Acock, 2014;

Cohen, 2013; Fey et al., 2023; Nieminen, 2022). See

Table 1 for all demographic differences between groups.

Normative Values

The scores of the PSWQ ranged from 17 to 80 and the

mean score for the whole sample was 54.85

(SD=13.84). While the omnibus ANOVA test indi-

cated significant differences between groups with

different primary substance, the omnibus effect size was

negligible (h2
\ .001). However, it was noticeable that

those who identified benzodiazepine as their primary

substance had comparatively elevated mean anxiety of

59.38 (SD=13.36). Similarly, the median score was 55

for the whole sample and when examined by primary

substance the medians were all between 52 and 57,

except those who identified benzodiazepine as their pri-

mary substance whose median score was 61. We there-

fore evaluated the effect size between the

benzodiazepine group and the rest of the sample, which

demonstrated that there was a small effect (Cohen’s

d=0.3).

Over time, the mean score of the PSWQ declined by

more than 10 points, with the largest decline within the

primary benzodiazepine group and smallest among the

primary cannabis group. It should be noted that the

decline was greatest during the first week of treatment

but became less pronounced each successive week (see

Table 2 and Figure 1). The patterns of these changes as

well as the mean scores for all substances remained

broadly consistent, even when the sample was restricted

to those who remained in treatment for all five surveys.

See Supplemental Material for results.

Reliability

Both Cronbach’s a and McDonald’s v were high (a

ø .93 and v ø .95), for both the sample as a whole and

when grouped by primary substance, indicating good

internal consistency. Retesting over the course of the

first 4weeks of treatment as measured by the correlation

coefficient from the intake to the end of the first week

was acceptable (r=.76 for the whole sample ranging

from 0.71 primary benzodiazepine to 0.79, primary can-

nabis) and improved weekly to r=.87 for the correla-

tion between the third week and fourth week tests (see

Table 3. for complete reliability statistics). The ICC(3,k)

was also high, 0.93 for the whole sample and ranging

from 0.92 (primary benzodiazepine and methampheta-

mine) to 0.94 (primary alcohol).

Discriminant Validity

Discriminant validity was assessed at intake, and the

PSWQ was found to correlate with both the CES-D and

the PSS-10 at r=.60 ranging between r=.55 and

r=.66 for the CES-D and between r=.55 and r=.65

for the PSS-10 across substances. Similarly, the HTMT

for the whole sample was 0.60 for a comparison to the

CES-D (ranging from 0.52 to 0.66 for each of the sub-

stances) and 0.59 when compared to the PSS-10 (ranging

from 0.56 to 0.65 for each of the individual substances)
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Factor Structure

A confirmatory factor analysis (CFA) model with a sin-

gle latent factor of worry but with correlated residuals

of the negatively worded questions was found to have

good fit for both the RMSEA=0.059, SRMR=0.02,

CFI=0.970, and TLI=0.962. The results were consis-

tent when each primary substance group was analyzed

alone (see Table 3). We also tested a two-factor model

with similar results (RMSEA=0.061, SRMSR=0.03,

CFI=0.966, TLI=0.960) (see Table 3 and

Supplemental Material for results by primary sub-

stance). These findings support the one and two factor

structure validity of the PSWQ in this sample.

Sensitivity to Change

A linear mixed-effects model revealed a significant

effect of week on PSWQ scores (p\ .001). Pairwise

comparisons using Tukey’s method showed significant

reductions in worry levels between each consecutive

week (all p-values\ .001). The largest decrease in

worry occurred between intake and week four, with a

mean difference of 12.06 (p\ .001). Cohen’s d indi-

cated a large effect size between intake and week four

(d=0.78), reflecting a substantial reduction in worry

over time.

In addition, within-person the sensitivity to change

was evaluated using the SRM, which confirmed a mean-

ingful reduction in worry levels. The SRM values ranged

from 20.254 between intake and week one to 20.780

between intake and week four, indicating moderate to

large effects across the treatment period. These findings

suggest that the PSWQ is sensitive to detecting clinically

meaningful changes in worry levels over time, with the

largest reductions occurring later in treatment (see

Table 4).

Discussion

In contrast to previous research finding that mean scores

on the PSWQ in a normative population of range

between 35 and 50 (Brenes et al., 2022; Fortune et al.,

2005; Meyer et al., 1990; Oliveira et al., 2023; Pallesen

et al., 2006; Rodrı́guez-Biglieri & Vetere, 2011; van

Rijsoort et al., 1999), the population entering SUD

treatment (i.e., at intake) had a higher mean PSWQ

score of 54.85 (SD=13.84). One possible interpretation

of this finding is that individuals entering SUD treat-

ment represent a distinct population, who on average

have elevated levels of worry. Our sample displayed

higher baseline levels of worry than the population at

large, and these levels declined over the course of SUD

treatment, which may indicate that elevated worry at

intake could possibly be a feature of substance use in

which case the proposed cutoffs of 45 (Behar et al.,

2003) or 50 (Wuthrich et al., 2014) to indicate clinically

relevant worry may not be suitable for an SUD treat-

ment sample. However, by the end of the second week

of treatment all primary substance groups experienced

worry levels below the 50 cutoff (except the primary ben-

zodiazepine group which had a mean of 51.77) and by

the end of the fourth week of treatment, all groups had a

mean below the 45 point cut off (except the benzodiaze-

pine group, M=46.83, and the prescription stimulants

group M=45.09) implying the utility of the PSWQ in

identifying clinically relevant worry after some time in

SUD treatment.

This study’s findings align with previous research and

extend the reach of PSWQ by reaffirming its reliability,

validity, and factor structure to the SUD treatment pop-

ulation. The study’s internal consistency results, indi-

cated by McDonalad’s v and Cronbach’s a, are in

agreement with prior investigations, which consistently

report values of a. .85 (T. A. Brown, 2003; Davey,

Figure 1. Change in Mean PSWQDuring Treatment.

8 Assessment 00(0)



T
a
b
le

3
.
D
e
sc
ri
p
ti
ve

St
at
is
ti
cs

R
ef
le
ct
in
g
R
e
lia
b
ili
ty
,V

al
id
it
y,
an
d
M
o
d
el
Fi
t
In
d
ic
es

o
fL
at
en
t
Fa
ct
o
r
St
ru
ct
u
re
.

P
ri
m
ar
y
su
b
st
an
ce

A
n
al
ys
es

W
h
o
le
sa
m
p
le

A
lc
o
h
o
l

B
en
zo
d
ia
ze
p
in
e

C
an
n
ab
is

C
o
ca
in
e

H
er
o
in

M
et
h
am

p
h
et
am

in
e

O
p
io
id
s

St
im
u
la
n
ts

In
te
rn
al
co
n
si
st
e
n
cy

C
ro
n
b
ac
h
’s
a

.9
4

.9
4

.9
3

.9
4

.9
3

.9
4

.9
4

.9
3

.9
4

M
cD

o
n
al
d
’s
v

.9
5

.9
5

.9
5

.9
5

.9
5

.9
6

.9
5

.9
5

.9
5

St
ab
ili
ty

o
ve
r
ti
m
e

C
o
rr
el
at
io
n

In
ta
ke
,
W
ee
k
1

0
.7
6

0
.7
7

0
.7
1

0
.7
9

0
.7
4

0
.7
3

0
.7
4

0
.7
4

0
.7
7

W
ee
k
1
,
W
ee
k
2

0
.8
1

0
.8
3

0
.7
7

0
.7
9

0
.7
9

0
.7
8

0
.7
8

0
.7
8

0
.7
9

W
ee
k
2
,
W
ee
k
3

0
.8
4

0
.8
6

0
.8
0

0
.8
3

0
.8

0
.8
1

0
.8
2

0
.8
2

0
.8
4

W
ee
k
3
,
W
ee
k
4

0
.8
7

0
.8
9

0
.8
5

0
.8
3

0
.8
5

0
.8
5

0
.8
3

0
.8
5

0
.8
3

IC
C
(3
,k
)a

0
.9
3

0
.9
4

0
.9
2

0
.9
3

0
.9
3

0
.9
2

0
.9
2

0
.9
3

0
.9
3

D
is
cr
im
in
an
t
va
lid
it
y

C
E
S-
D

b

C
o
rr
e
la
ti
o
n

.6
0

.6
1

.5
5

.6
6

.5
9

.5
2

.6
0

.5
5

.5
9

H
T
M
T
c

0
.6
0

0
.6
2

0
.5
5

0
.6
6

0
.5
9

0
.5
2

0
.6
0

0
.5
5

0
.5
9

P
SS
-1
0
d

C
o
rr
e
la
ti
o
n

.6
0

.6
1

.5
5

.6
5

.5
9

.5
5

.5
9

.5
7

.5
8

H
T
M
T
c

0
.5
9

0
.6
1

0
.5
6

0
.6
5

0
.5
9

0
.5
5

0
.5
9

0
.5
7

0
.5
8

C
o
n
fir
m
at
o
ry

fa
ct
o
r
an
al
ys
is
—
o
n
e
fa
ct
o
r
so
lu
ti
o
n

x
2

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

\
.0
0
1

C
o
m
p
ar
at
iv
e
fit

in
d
e
x

0
.9
7
0

0
.9
7
0

0
.9
6
7

0
.9
6
6

0
.9
6
6

0
.9
6
9

0
.9
7
3

0
.9
6
8

0
.9
5
7

Tu
ck
er
-L
ew

is
in
d
ex

0
.9
6
2

0
.9
6
2

0
.9
5
8

0
.9
5
6

0
.9
5
7

0
.9
6
0

0
.9
6
6

0
.9
6
0

0
.9
4
5

R
o
o
t
m
ea
n
sq
u
ar
e
e
rr
o
r
o
f
ap
p
ro
x
im
at
io
n

0
.0
5
9

0
.0
5
9

0
.0
5
9

0
.0
6
1

0
.0
6
0

0
.0
6
5

0
.0
5
5

0
.0
5
9

0
.0
6
9

St
an
d
ar
d
iz
e
d
ro
o
t
m
e
an

sq
u
ar
e
re
si
d
u
al

0
.0
2
0

0
.0
2
0

0
.0
2
5

0
.0
2
4

0
.0
2
1

0
.0
2
0

0
.0
1
9

0
.0
2
1

0
.0
2
9

a I
n
te
r
cl
as
s
co
rr
el
at
io
n
(3
,k
).

b
C
en
te
rs

fo
r
ep
id
em

io
lo
gi
ca
l
st
u
d
ie
s
d
ep
re
ss
io
n
sc
al
e.

c
H
et
er
o
tr
ai
t-
M
o
n
o
tr
ai
t
ra
ti
o
n
o
f
co
rr
el
at
io
n
s.

d
P
er
ce
iv
ed

st
re
ss

sc
al
e.

9



1993; Meyer et al., 1990; Pallesen et al., 2006; van

Rijsoort et al., 1999). Similarly, the study demonstrates

the PSWQ is stable during treatment, as evidenced by

the correlation coefficients over different weeks, aligning

with the high values reported in earlier research (Meyer

et al., 1990; Molina & Borkovec, 1994; Pallesen et al.,

2006; Stöber & Bittencourt, 1998). The exploration of

discriminant validity further concurs with previous stud-

ies, revealing correlations with the CES-D and PSS-10,

which corroborates previous findings that the PSWQ

discriminates between GAD and Major Depressive

Disorder when compared to measures like the Beck

Depression Inventory and the Padua Inventory Revised

(Davey, 1993; Meyer et al., 1990; Pallesen et al., 2006;

van Rijsoort et al., 1999). Similarly, the factor structure

in the population beginning SUD treatment was compa-

rable to that of other populations, whereby a single fac-

tor model when the residuals of the negatively worded

items were correlated, had satisfactory fit, as did the

two-factor model. However, it remains an open question

whether the PSWQ captures the same underlying con-

struct in this population as in the general population.

Sensitivity to change analysis, as well as pairwise

comparisons (which were significant) demonstrated a

clinically meaningful difference between intake and

week four, with both SRM and Cohen’s d of 0.78, con-

firming that the PSWQ is sensitive to detecting meaning-

ful clinical changes in worry over the first 4weeks of

treatment.

This study demonstrates that in SUD treatment initi-

ates (regardless of primary substance) the PSWQ mea-

sures the same underlying construct of worry as within

other populations, with similar reliability found in previ-

ous studies (Meyer et al., 1990; Pallesen et al., 2006),

though on average, SUD treatment initiates have higher

scores corresponding to more worry. These findings

may be generalizable to other individuals entering SUD

treatment since they are based on a large sample from

several areas of the United States, though the generaliz-

ability is limited by the use of a convenience sample

rather than one that was random and nationally repre-

sentative, and location, socioeconomic and demographic

factors were not available for the study. Another limita-

tion was that this study did not attempt to assess the

concurrent validity by comparing it to a second worry

or anxiety scale. Nor did this study compare the PSWQ

scores of those beginning SUD treatment who were

diagnosed with GAD or other anxiety disorder and

those without. This study did not address polysubstance

use or co-occurring mental health conditions, which

should be the focus of future work.

The identification of elevated mean PSWQ scores

among individuals entering SUD treatment, which

declines over time, suggests that while this population

experiences heightened levels of worry compared to nor-

mative samples, it is not necessarily the symptom of an

underlying anxiety disorder. Rather, elevated levels of

worry at treatment commencement are likely related to,

in part, SUD or the psychosocial stresses associated with

entering SUD treatment. This study indicates that those

initiating SUD treatment are distinct from the general

population and suggests that measures of related con-

structs (e.g., psychosocial distress, resilience) must be

assessed and normed for this population so that clini-

cians can properly assess their patients and create appro-

priate treatment plans and goals.
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