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ABSTRACT

Background: PCL-5 is a self-report measure consisting of 20 items that are used to assess the
symptoms of Post-Traumatic Stress Disorder (PTSD) according to the DSM-5.

Objective: This study evaluated the factor structure of the Post-Traumatic Stress Disorder
(PTSD) Checklist for DSM-5 (PCL-5) in people with serious mental illness.

Method: The sample in Study 1 included 536 participants with serious mental illness who were
receiving supported employment services through community mental health agencies or
supported housing programmes. Confirmatory factor analysis assessed the fit of six different
models of PTSD.

Results: Results indicated that Armour’s Hybrid 7-factor model composed of re-experiencing,
avoidance, dysphoria, dysphoric arousal, anxious arousal, negative affect, anhedonia, and
externalizing behaviours demonstrated the best fit. Study 2 found support for convergent
validity for PCL-5 among 132 participants who met criteria for PTSD.

Conclusion: Findings provide support for the psychometric properties of the PCL-5 and the
conceptualization of the 7-factor hybrid model and the 4-factor DSM-5 model of PTSD among
persons living with serious mental illness.

Propiedades psicométricas de la lista de verificacion del trastorno de
estrés postraumatico (TEPT) para el DSM-5 en Personas con Enfermedad

Mental Grave

Antecedentes: PCL-5 es una medida de autoinforme que consta de 20 items que se utilizan
para evaluar los sintomas del TEPT de acuerdo al DSM-5.

Objetivo: Este estudio evalué la estructura factorial de la Lista de verificacién de Trastorno de
Estrés Postraumatico (TEPT) para DSM-5 (PCL-5) en personas con enfermedades mentales
graves.

Método: La muestra del Estudio 1 incluyé a 536 participantes con enfermedad mental grave
que estaban recibiendo servicios de empleo subvencionado a través de agencias comunitarias
de salud mental o programas de vivienda subvencionados. El andlisis factorial confirmatorio
evaluo el ajuste de seis modelos diferentes de TEPT.

Resultados: Los resultados indicaron que el modelo hibrido de 7 factores de Armour -
compuesto de reexperimentacion, evitacion, disforia, excitacion disférica, excitacién ansiosa,
afecto negativo, anhedonia y conductas de externalizaciéon - demostré el mejor ajuste. El
estudio 2 encontrd sustento para la validez convergente de PCL-5 entre 132 participantes
que cumplieron con los criterios para TEPT.

Conclusion: Los hallazgos respaldan las propiedades psicométricas del PCL-5 y la
conceptualizacion del modelo hibrido de 7 factores y el modelo DSM-5 de 4 factores de
TEPT entre personas que viven con una enfermedad mentales graves.
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HIGHLIGHTS

« This study evaluated the
factor structure of the Post-
Traumatic Stress Disorder
(PTSD) Checklist for DSM-5
(PCL-5) in people with ser-
ious mental illness (SMI).

- Findings support the psy-
chometric properties of the
PCL-5 and the seven-
symptom-clusters of PTSD
in persons with SMI.

« The PCL-5 was found to be
psychometrically sound
among persons with psy-
chiatric diagnoses receiv-
ing community mental
health services, as evi-
denced by excellent inter-
nal consistency and
convergent/divergent
validity for both the 4-fac-
tor DSM-5 model and the
7-factor model of PTSD.
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1. Confirmatory factor analysis of PTSD
Checklist in persons with serious mental
iliness

The PTSD Checklist for the 5th edition of the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-5; PCL-5) (Weathers et al., 2013a) is
a commonly used scale for screening individuals with
PTSD and assessing severity of PTSD symptoms. The
PCL-5 contains 20 items corresponding to 20 symp-
toms of PTSD outlined in the DSM-5. A large number
of studies have used confirmatory factor analyses
(CFA) to examine the factor structure of the PCL-5
for various models of PTSD (Armour et al., 2015;
Ashbaugh, Houle-Johnson, Herbert, El-Hage, &
Brunet, 2016; Cheng et al., 2020; Eddinger &
McDevitt-Murphy, 2017; Kriiger-Gottschalk et al,
2017; Lee et al, 2019; Liu et al., 2014; Van Praag,
Fardzadeh, Covic, Maas, & von Steinbiichel, 2020),
in a range of diverse populations. Prior research, how-
ever, has not evaluated the factor structure of the PCL-
5 among individuals with serious mental illness (SMI),
which is commonly defined as ‘having (within the
past year) a diagnosable mental, behavior, or emo-
tional disorder that causes serious functional impair-
ment that substantially interferes with or limits one or
more major life activities.” (Substance Abuse and
Mental Health Services Administration (SAMHSA),
2017). Although clear consensus is lacking in its defi-
nition (Martinez-Martinez, Richart-Martinez, &
Ramos-Pichardo, 2020), SMI has traditionally been
linked with schizophrenia, bipolar disorder, and treat-
ment refractory major depression (Parabiaghi,
Bonetto, Ruggeri, Lasalvia, & Leese, 2006; Ruggeri,
Leese, Thornicroft, Bisoffi, & Tansella, 2000; Ellison,
Russinova, Lyass, & Rogers, 2008; Russinova, Bloch,
Wewiorski, Shappell, & Rogers, 2018, Grubaugh,
Brown, Wojtalik, Myers, & Eack, 2021) and most
states in the U.S. define SMI as any major psychiatric
disorder that is accompanied by persistent impair-
ment in functioning.

One reason why an evaluation of the factor structure
of the PCL-5 among people with SMI is needed is that
adverse childhood experiences (ACEs) are associated
with an increased risk of developing SMI (Breslau et al.,
1998; Loewy et al, 2019; Lu, Mueser, Rosenberg, &
Jankowski, 2008; Rosenberg et al., 2001), and there are
substantially elevated rates of co-occurring PTSD among
people with SMI compared to the general population
(Breslau et al, 1998; Howgego et al., 2005; Kessler,

Chiu, Demler, & Walters, 2005; Mueser, Essock,
Haines, Wolfe, & Xie, 2004; Mueser et al., 1998). At the
same time, there is evidence for an under-detection of
PTSD among people with SMI, which may be partly the
result of overlap between PTSD and other symptoms
related to SMI such as persecutory ideas, depression
and suicidality, mania, and neurocognitive deficits
(Grubaugh, Elhai, Cusack, Wells, & Frueh, 2007;
Mueser et al, 1998; Zammit Lewis et al., 2018).
Furthermore, there is evidence that traumatic events
such as childhood sexual abuse are related to increased
frequency and severity of psychotic symptoms
(Muenzenmaier et al, 2015 Shevlin, Dorahy, &
Adamson, 2007; Varese et al., 2012). This suggests
a need to evaluate whether the factor structure of PTSD
symptoms in people with SMI differs from the general
population or other populations of trauma survivors.

Past research on the PCL-5 reported different factor
structures (Armour et al,, 2015; Ashbaugh et al., 2016;
Cheng et al., 2020; Eddinger & McDevitt-Murphy, 2017;
Elhai et al., 2011; King, Leskin, King, & Weathers, 1998;
Kriiger-Gottschalk et al., 2017; Lee et al., 2019; Liu et al.,
2014; Simms, Watson, & Doebbelling, 2002; Tsai et al.,
2015; Van Praag et al,, 2020), summarized in Table 1.
The DSM-5 4-factor model proposes re-experiencing,
avoidance, negative alterations in cognition and mood,
and alterations in arousal and reactivity (American
Psychiatric Association, 2013), and received support in
studies on PCL-5 (Armour et al., 2015; Ashbaugh et al,
2016; Eddinger & McDevitt-Murphy, 2017; Kriger-
Gottschalk et al., 2017; Lee et al., 2019; Liu et al.,, 2014;
Tsai et al., 2015; Van Praag et al.,, 2020). The DSM-5
4-factor model is consistent with King et al’s 4-factor
model (King et al,, 1998), which includes re-experie-
ncing, avoidance, numbing, and alterations in arousal
and reactivity. Another 4-factor model, Simms’ 4-factor
Dysphoria model (Simms et al., 2002), includes re-
experiencing, avoidance, dysphoria, and arousal, and
has also received support from some studies on the
PCL-5 (Cheng et al., 2020; Contractor, Caldas, Dolan,
Lagdon, & Armour, 2018; Eddinger & McDevitt-
Murphy, 2017; Kriiger-Gottschalk et al., 2017; Lee et al.,
2019; Liu, Wang, Cao, Qing, & Armour, 2016; Liu et al,
2014; Van Praag et al., 2020).

One newer model of the factor structure of PTSD
symptoms, include Elhai’s Dysphoric Arousal 5- factor
model (Elhai et al., 2011; Wang, Elhai, Dai, & Yao,
2012; Wang, Long, Li, & Armour, 2011a; Wang et al.,
2011b). Aside from re-experiencing and avoidance



Table 1. Models of PTSD.
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Dysphoric Externalizing
Numbing Dysphoria Arousal Anhedonia  Behaviours Hybrid
King, 1998 Simms, 2002 Elhai, 2011 Liu, 2014 Tsai, 2015  Armour et al.,, 2015
(Muenzenmaier (Shevlin et al., (Varese et al., (Liu et al., (King et al., (Armour et al.,
DSM-IV  DSM-5 et al,, 2015) 2007) 2012) 2014) 1998) 2015)
3-factor 4-factor 4-factor 4-factor 5-factor 6-factor 6-factor 7-factor
DSM 5 Factors
B1. Intrusive thoughts R R R R R In R R
B2. Nightmares R R R R R In R R
B3. Flashbacks R R R R R In R R
B4. Emotional cue R R R R R In R R
reactivity
B5. Physiological cue R R R R R In R R
reactivity
C1. Avoidance of Av Av Av Av Av Av Av Av
thoughts
C2. Avoidance of Av Av Av Av Av Av Av Av
reminders
D1. Trauma-related Av NAMC NC Dy NC NA N NA
amnesia
D2. Negative beliefs - NAMC NC Dy NC NA N NA
D3. Distorted blame - NAMC NC Dy NC NA N NA
D4. Pervasive Av NAMC NC Dy NC NA N NA
negative emotional
state
D5. Lack of interest Av NAMC NC Dy NC An N An
Dé. Feeling detached Av NAMC NC Dy NC An N An
D7. Inability to Av NAMC NC Dy NC An N An
experience positive
emotions
E1. Irritability/ Hy Hy Hy Dy DA DA EB EB
aggression
E2. Recklessness - Hy Hy Hy DA DA EB EB
E3. Hypervigilance Hy Hy Hy Hy AA AA AA AA
E4. Exaggerated Hy Hy Hy Hy AA AA AA AA
startle
E5. Difficulty Hy Hy Hy Dy DA DA DA DA
concentrating
E6. Sleep disturbance Hy Hy Hy Dy DA DA DA DA

R, Re-Experiencing; Av, avoidance; NAMC, negative alterations in mood and cognitions; NC, negative cognitions; Hy, hyperarousal; Dy, dysphoria; DA,
dysphoric arousal; N, Emotional Numbing; In, intrusion; AA, anxious arousal; NA, negative affect; An, anhedonia; EB, externalizing behaviours.

factors, this model also conceptualizes the three arou-
sal symptoms (sleep disturbance, irritability, and diffi-
culty concentrating) as a separate Dysphoric Arousal
factor, which is distinct from the Anxious Arousal and
Dysphoria factors. Studies have shown support for this
model using the PCL-5 (Cheng et al., 2020; Contractor
et al., 2018; Eddinger & McDevitt-Murphy, 2017; Lee
et al., 2019; Liu et al., 2016, 2014; Tsai et al., 2015;
Wang et al., 2017, 2012, 2011la, 2011b). Another
recently proposed model is Liu’s 6-factor Anhedonia
model consisting of intrusion, avoidance, negative
affect, anhedonia, dysphoric arousal, and anxious
arousal (Liu et al., 2014). This Liu’s 6-factor model
has been supported by PCL-5 studies (Armour et al.,
2015; Ashbaugh et al., 2016; Contractor et al., 2018;
Liu et al,, 2016; Van Praag et al., 2020; Wang et al,,
2017). Tsai’s 6-factor Externalizing Behaviours model
consisting of re-experiencing, avoidance, emotional
numbing, externalizing behaviours, anxious arousal,
and dysphoric arousal factors (Tsai et al., 2015) has
also been supported by research on the PCL-5
(Armour et al., 2015). Lastly, a 7-factor hybrid model
proposed by Armour et al. (2015) consisting of re-
experiencing, avoidance, negative affect, anhedonia,

externalizing behaviours, anxious and dysphoric arou-
sal factors has been supported in some research on the
PCL-5 (Ashbaugh et al., 2016; Cheng et al., 2020;
Contractor et al., 2018; Lee et al,, 2019; Liu et al,
2016; Van Praag et al.,, 2020; Wang et al., 2017).
Table 2 summarizes the results of studies exam-
ining the latent factor structure of PCL-5 using
CFA in different clinical populations (Armour
et al., 2015; Ashbaugh et al., 2016; Cheng et al.,
2020; Contractor et al., 2018; Eddinger &
McDevitt-Murphy, 2017; Kriiger-Gottschalk et al,,
2017; Lee et al., 2019; Liu et al., 2016, 2014; Tsai
et al., 2015; Van Praag et al., 2020; Wang et al,,
2017, 2011a), with 9,578 participants in total. As
can be seen in Table 2, the average fit indices for
Elhai’s 5-factor Dysphoric Arousal model were
slightly better than King’s 4-factor Numbing, or
Simms’ 4-factor Dysphoria model. Average CFI fit
indices for Liu’s, Tsai’s and Armour’s models were
all quite good. Even though all five of these models
demonstrated adequate fit for the samples studied,
the best fitting model appears to be Armour’s
7-factor hybrid model. As seen in Table 2, studies
on the PCL-5 varied in findings across different



4 W. LU ET AL.

Table 2. Summary of CFA Studies on PCL-5.

Dysphoric Externalizing
DSM-5 Dysphoria Arousal  Anhedonia  Behaviours Hybrid
4-factor 4-factor 5-factor 6-factor 6-factor 7-factor
King, 1998 Simms, 2002 Elhai, 2011  Liu, 2014 Tsai, 2015  Armour, 2015
Study Sample N  CFI/RMSEA  CFI/RMSEA  CFI/RMSEA CFI/RMSEA  CFI/RMSEA CFI/RMSEA
Armour, 2015 Veterans 1484  0.93/0.04 0.93/0.04 0.94/0.04 0.96/0.03 0.94/0.04 0.96/0.03
(Armour et al., 2015)
Armour, 2015 University 497  0.97/0.09 0.96/0.09 0.97/0.08 0.99/0.06 0.98/0.08 0.99/0.06
(Armour et al., 2015) Students
Tsai, 2015 Veterans 1484  0.92/0.04 - 0.93/0.04 - 0.94 /0.04 -
(King et al., 1998)
Eddinger, 2017 Veteran 129  0.88/0.12 0.92/0.11 0.89/0.12 - - -
(Eddinger & McDevitt-Murphy, 2017)
Eddinger, 2017 College Sample 737 0.91/0.09 0.95/0.08 0.92/0.08 - - -
(Eddinger & McDevitt-Murphy, 2017)
Kriiger-G., 2017 Clinical Sample 352 0.89/0.09 0.89/0.09 - - - -
(Kriiger-Gottschalk et al., 2017)
Contractor, 2018 University 191 - 0.93/0.06 0.94/0.06 0.97/0.04 0.94/0.04 0.98/0.04
(Elhai et al., 2011) Students
Lee, 2019 Veterans 380 0.95/0.05 0.95/0.05 0.96/0.05 - 0.96/0.05 0.97/0.04
(Lee et al.,, 2019)
Ashbaugh, 2016 Undergraduate 838 0.91/0.08 - - 0.95/0.06 - 0.96/0.06
(Ashbaugh et al., 2016) (English)
Ashbaugh, 20167, Undergraduate 262 0.89/0.09 - - 0.92/0.08 - 0.92/0.08
(Ashbaugh et al., 2016) (French)
Liu, 2014b, Earthquake 1196  0.95/0.04 0.95/0.05 0.96/0.04 0.97/0.04 - -
(Liu et al., 2014) Survivors
Liu, 2016b, Trauma-Exposed 559  0.95/0.04 0.94/0.05 0.95/0.04 0.96/0.04 0.95/0.04 0.97/0.04
(Tsai et al., 2015) Adolescents
Wang, 2017b, Trauma-Exposed 762  0.97/0.06 - - 0.97/0.05 0.98/0.05 0.98/0.05
(Wang et al., 2011a) Adolescents
Cheng, 2020b, Healthcare 212 0.80/0.11 0.77/0.12 0.83/0.10 0.92/0.07 0.88/0.09 0.96/0.05
(Cheng et al., 2020) Workers
Van Praag, 2020, Civilian TBI 495  1.00/0.03 - - 1.00/0.00 - 1.00/0.00
(Van Praag et al., 2020) Patients

2 = French version of PCL-5; ® = Chinese version of PCL-5; ¢ = Dutch version of PCL-5

populations. However, no previous CFA studies
have evaluated the factor structure of PCL-5 in
persons with SMI.

The current study evaluated the psychometric
properties of the PCL-5 in a sample of persons living
with SMI. We first evaluated the factor structure of
PCL-5. Based on our review, we hypothesized that
Armour’s 7-factor hybrid model would have the best
fit, while the other models (reviewed above) would
have adequate fit. We then examined the convergent
validity of the PCL-5 and its subscales.

2. Method
2.1. Participants

2.1.1. Study 1

In Study 1, 536 participants were drawn from the
screening data for a larger randomized control trial
(RCT) which compared a 12-week group cognitive
behavioural treatment (CBT) for PTSD programme
with treatment as usual (TAU) in 10 supported employ-
ment programmes in three Northeastern states, serving
people with SMI (Lu, Waynor, Yanos, Parrott, & Gill,
2020) [SMI was defined as mental, behavioural, or

emotional disorders that result in serious functional
impairment, i.e. that affect an individual’s ability to
perform major life activities such as working, maintain-
ing social relationships, or taking care of oneself (the
most common SMIs include, but are not limited to,
schizophrenia, schizoaffective disorder, bipolar disor-
der, and major depression)] (Substance Abuse and
Mental Health Services Administration (SAMHSA),
2017). The study sites were located in urban, suburban
and rural communities. Additionally, the supported
employment programmes were all part of larger com-
munity mental health agencies serving SMI clients,
which provided an array of public mental health ser-
vices including: supported housing, partial hospitaliza-
tion, medication management, substance abuse
counselling, peer support, assertive community treat-
ment, and other case management programmes.
Trauma history and PTSD screening were implemented
at these sites. The study was approved by the univer-
sity’s Institutional Review Board.

As can be seen in Table 3, participants were closely
split by gender, and were most typically African
American and in their late 40s. Diagnoses of SMI for
this study were based on self-report, and only 194
(36.2%) participants reported their psychiatric



Table 3. Demographic/clinical characteristics.

Study 1 Study 2
(N =536) (N=132)
N % N %
Gender
Male 288 53.7 51 38.6
Female 248 46.3 81 61.4
Race/ Ethnicity
African American 248 46.3 56 424
White (non-Hispanic) 187 349 58 43.9
Hispanic 38 7.1 8 6.1
Other 26 49 10 7.6
Missing 37 6.9 0.0 0.0

Primary Psychiatric Diagnosis
Schizophrenia/ Schizoaffective 92 27.5 28 21.2

Depressive Disorders 114 341 55 41.7
Bipolar Disorders 92 27.5 38 28.8
Other 36 10.8 1 83
Current Psychotropic Medication
Antipsychotic 66 50.0
Mood Stabilizer 30 227
Antidepressant 72 54.5
Anxiolytic/Sedative 44 333
No Medication 15 11.4
Disability Benefits 55 417
Medicare/Medicaid Insurance 81 81.6'
Currently Working 36 27.9
M SD M SD
Age 47.23 1291 4597 1194
Age at 1*" Hospitalization 2543 13.27
Total # of Hospitalizations 850 1359
Total Months Hospitalized 1423  47.03
# of Months Worked in Past 5 Years 6.10 1144
Earned Income Past Month 219.33 434.85
BAI 2344 1233
BDI-II 27.03 1211
CAPS-5 3721 10.25
PCL-5 3644 2131 4884 1476
PTCI 13743 4098
BPRS 24-Item. 47.30 8.53
BPRS 18-Item 35.11 6.66
BDI-Il = Beck Depression Inventory-Il; BAI = Beck Anxiety Inventory;

BPRS = Brief Psychiatric Rating Scale, PANSS = Positive and Negative
Syndrome Scale; CAPS = Clinician-Administered PTSD Scale;
PTCl = Posttraumatic Cognitions Inventory; ' = valid percent. Self-
reported diagnoses collected from 334 participants in study 1 upon
IRB approval.

diagnoses on the Eligibility Checklist. The most com-
mon self-reported diagnoses were depressive disorders,
bipolar disorder, and schizophrenia or schizoaffective
disorder. Only 6.2% of participants reported having
a diagnosis of PTSD.

2.1.2. Study 2
The participants in Study 2 were a subset of those in
Study 1, and included participants who met criteria for
PTSD and were enrolled in the CBT for PTSD study.
In Study 2, 132 participants completed the baseline
interview consisting of a series of psychological mea-
sures (see Table 3). Participants were typically in their
late 40s, mostly female, and were nearly evenly split
between African-American and White racial groups.
Presence of SMI in Study 2 was established for all
participants following criteria used by Russinova et al.
(2018), which included self-report of a psychiatric
diagnosis and receipt of Social Security disability ben-
efits due to mental illness or a history of at least 1
psychiatric hospitalization. 94.4% of the sample met
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criteria for SMIL 91.7% of participants reported
a lifetime history of at least one psychiatric hospitali-
zation (M = 8, SD = 14), with 55.1% reporting at least
three psychiatric hospitalizations, and 40.3% reporting
at least one within 2 years prior to enrolling in the
study. Additionally, 50.5% reported receiving disabil-
ity benefits at the time of study.

Primary psychiatric diagnosis was obtained from
self-report in Studies 1 and 2. However, in Study 2,
where more information was collected, consistent with
(Ellison et al., 2008; Russinova et al., 2018) we made an
effort to validate based on either reported use of psy-
chotropic medications or diagnosis-specific symp-
toms, in the following ways: 1) we confirmed
a diagnosis of a schizophrenia spectrum disorder if at
least one antipsychotic medication was reported being
used; 2) We confirmed a bipolar diagnosis if a mood
stabilizer was reported as being used, additionally if an
individual self-reported a depressive disorder but
reported using a mood stabilizer, we coded this as
a bipolar diagnosis; 3) a depressive disorder diagnosis
was confirmed if the individual reported using anti-
depressants; 4) For individuals who did not report
using psychotropic medications, we confirmed their
self reported diagnosis only if difficulties with diagno-
sis-specific symptoms were reported on relevant Brief
Psychiatric Rating Scale-Expanded (BPRS) (Lukoff,
Liberman, & Nuechterlein, 1986) items. For example,
a schizophrenia spectrum diagnosis was confirmed if
they scored positively on Thought Disturbance
Subscale of BPRS, which included grandiosity, suspi-
ciousness, hallucinations, and unusual thought con-
tent. A diagnosis of a mood disorder was confirmed if
the person scored positively in Anergia subscale and/
or Affect subscale. 5) We did not validate the diagnosis
for individuals who self-reported other diagnostic
categories. There were 117 out of 132 cases (88.6%)
that had their diagnosis validated based on psychotro-
pic medication and based on the endorsement of rele-
vant BPRS (Lukoff et al., 1986) items. In terms of
current psychotropic medications, 50.0% were on
antipsychotics, 22.7% on mood stabilizers, 54.5% on
antidepressants, 33.3% on anxiolytics/sedatives, and
11.4% were not on medications.

2.2. Procedure

In study 1, supported employment programme and
study staff were trained to conduct PTSD screening
and choose dates for PTSD screenings at their respec-
tive programmes. Supported employment staft then
notified the programme clients of the opportunity to
be screened for PTSD, and the dates the study staff
would conduct the screenings at the agency. Agency
staff posted flyers in the office and also made personal
calls to clients informing them of the day of the
screening (it should be noted that the invitation to
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participate was open to all clients at the recruitment
sites). Individuals who were interested came to the
supported employment programme on the day of the
screening and met with study personnel who
explained the screening process. If the individual
agreed, study personnel and supported employment
staff conducted a comprehensive screening of trauma
exposure and PTSD symptoms. The following script
was used to introduce the screening to clients: “It is
very common for people to have experienced some
very stressful and upsetting events. Even if these events
happened a long time ago, they can still affect how
a person thinks and feels, and how a person reacts to
other people and situations many years later. People
who have experienced a traumatic event, repeated
traumatic events, or certain kinds of stress over
a long period of time often have different mental
health treatment needs than people who have not
experienced trauma or chronic stress. Because of
this, it can be helpful to you if your treatment provi-
ders are aware of your past experiences of trauma and
chronic stress, and the way in which these may be still
affecting you now. We would like you to try to answer
the following questions. We want to see if any of these
things, problems or complaints has happened to you.
If you are not sure of an answer to a question, please
make your best guess. If you have any questions,
I would be happy to talk with you about them.”
Participants consented to being screened and to pro-
viding screening data, and were paid $10 for complet-
ing the screening.

Upon the completion of the trauma screening in
Study 1, if participants scored positive on PTSD
Checklist (PCL-5) (Weathers et al., 2013a) (PCL-
5 > 30), they were invited for possible participation in
the study on CBT for PTSD. For Study 2, inclusion
criteria were the following: 1) age > 18; 2) currently
receiving supported employment services within the
past 24 months; 3) history of treatment for mental ill-
ness; 4) current diagnosis of PTSD as determined by
Clinician Administered PTSD Scale for DSM-5 (CAPS-
5 (Eddinger & McDevitt-Murphy, 2017; Weathers et al.,
2013b)) no current diagnosis of alcohol or drug depen-
dence as described in chart; 6) no hospitalization or
suicide attempt in the past 2 months; and 7) willingness
to provide informed consent to participate in the study.
Potentially eligible and interested clients were contacted
by a team member, who described the study and
obtained informed consent. Once consent was obtained,
the completion of a baseline interview confirmed the
eligibility of participation. Participants were paid $30
for the completion of the baseline
Participants were then randomized into treatment as
usual or treatment condition. All clients were followed
up on a monthly basis and provided their PCL-5 and BDI
data in addition to their employment status. Participants
were paid $10 for these monthly interviews. A subset of

interview.

participants (n = 36) in the treatment as usual condition
whose PCL-5 was administered one month apart was
used to calculate their test-retest reliability.

2.2.1. Measures study 1

2.2.1.1. Traumatic life events questionnaire. In
Study 1, an abbreviated 16-item version of the
Traumatic Life Events Questionnaire (TLEQ)
(Kubany et al., 2000) was used to screen lifetime
trauma history for all participants. For each event on
the scale, the participant indicated whether they had
ever experienced it over their lifetime in a binary (yes/
no) format. The TLEQ asks about the experience of
traumatic events using wording that corresponds with
the DSM-1V criterion A for PTSD. This version of the
TLEQ was used to screen for trauma exposure in
previous studies with persons with SMI (Mueser
et al., 2008).

2.2.1.2. PTSD checklist-5. The PTSD Checklist
(PCL-5) (Weathers et al., 2013a) is a 20-item self-
report measure that assesses the 20 DSM-5 symptoms
of PTSD. This assessment can be used to screen indi-
viduals for PTSD and to make a provisional PTSD
diagnosis. A total symptom severity score (range: 0-
80) can be obtained by summing the scores for each of
the 20 items. A provisional PTSD diagnosis can be
made by treating each item rated as 2 = ‘Moderately’
or higher as a symptom endorsed, then following the
DSM-5 diagnostic rule which requires at least: 1
B item (intrusion questions 1-5), 1 C item (avoidance
questions 6-7), 2 D items (negative cognitions/affect
questions 8-14), 2 E items (hyperarousal questions
15-20). Preliminary work suggests that a PCL-5 cut-
off of 33 indicates probable PTSD. Strong convergent
validity has been found with other clinician adminis-
tered measures of PTSD (Wortmann et al., 2016). The
Cronbach’s & of PCL-5 in Study 1 was 0.96.

2.2.2. Study 2

In Study 2, 132 participants scored at 33 or above on
PCL-5 at screening, met criteria for PTSD as deter-
mined by CAPS-5 as well as meeting other aforemen-
tioned eligibility criteria for the CBT for PTSD study,
and completed the following tests at the baseline
interview.

2.2.2.1. Clinician administered PTSD scale for
DSM-5. The Clinician Administered PTSD Scale for
DSM-5 (CAPS-5) (Weathers et al., 2013b) is a 30-item
structured interview which a clinician interviews
a client with exposure to at least one traumatic event
and assess for PTSD symptom severity over the pre-
vious 30 days. Scoring of the CAPS-5 involves the
clinician rating both frequency and intensity to deter-
mine a client’s severity score for a particular item,
ranging from 0 to 4 (absent, mild/subthreshold,



moderate/threshold, severe/markedly elevated, and
extreme/incapacitating). The CAPS-5 total symptom
severity score is then calculated by adding the severity
scores for the PTSD symptom items in the assessment.
The CAPS-5 also demonstrated good test-retest relia-
bility (a = 0.78), and strong interrater reliability
(a = 0.91) and convergent validity of r = 0.83
(Weathers et al., 2018). Regular reliability checks
were conducted using audio-taped interviews among
three trained research assistants who conducted the
CAPS-5 interviews with excellent agreement among
raters achieved.

2.2.2.2. Posttraumatic cognitions inventory. Trauma-
related cognitions were evaluated with the
Posttraumatic Cognitions Inventory (PTCI) (Foa,
Cashman, Jaycox, & Perry, 1997), a self-report mea-
sure pertaining to common negative thoughts and
beliefs about self, other people, and the world. The
PTCI consists of 36 items ranging from 1 (totally
disagree) to 7 (totally agree). It has good test-retest
reliability and has been shown to be particularly effec-
tive at discriminating between traumatized individuals
with PTSD and those without (Foa et al., 1997). Both
subscale scores and total scores are based on the ori-
ginal 33 items (Foa et al., 1997). Subscale scores are
determined by summing each item in the subscale to
calculate a raw subscale score and then dividing by the
number of items in the subscale, which results in
a mean subscale score. The PTCI total score is the
sum of the three subscales. In the current investiga-
tion, Cronbach’s alpha for the 36-item PTCI total
score was .96 in this study.

2.2.2.3. Brief psychiatric rating scale-expanded. The
Brief Psychiatric Rating Scale-Expanded (BPRS)
(Lukoft et al., 1986) is a widely used 24-item instru-
ment for measuring severity of psychiatric symptoms,
with excellent psychometric properties and an estab-
lished factor structure in the SMI population (Mueser,
Curran, & McHugo, 1997). The Expanded version of
the measure includes 24 items, all rated on a 7-point
Likert scale, with 1 = not present, 2 = very mild,
3 = mild, 4 = moderate, 5 = moderately severe,
6 = severe, 7 = extremely severe. A total symptom
severity score (range 24-168) can be obtained by sum-
ming the scores for each of the 24 items. A BPRS score
of 31, based on the original 18 items of BPRS (Leucht
et al., 2005), is considered as ‘mildly ill,” a score of 41 is
‘moderately ill’, and 53 is ‘markedly ill’ (Leucht et al.,
2005). Regular reliability checks were conducted using
audio-taped interviews among trained research assis-
tants used the BPRS with excellent agreement between
raters achieved.

2.2.2.4. Beck depression inventory. Beck Depression
Inventory (BDI-II) (Beck, Steer, & Brown, 1996) was
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used to measure depression changes. It contains 21
items, each rated on a 4-point Likert scale (0-3) of
increasing severity. A total score is obtained by sum-
ming the scores for each of the 21 items. Scores of 1 to
10 are considered in the normal range, scores of 11 to
16 are considered ‘mild’ depression, scores of 17 to 30
are considered ‘moderate’ depression, and scores of 31
and higher are considered ‘severe’ depression (Trent &
Weiss, 2000). The BDI has high validity in differentiat-
ing between depressed and non-depressed individuals
and good internal consistency (ranging from .73 to .92
with a mean of .86) (Beck, Steer, & Garbin, 1988;
Richter, Werner, Heerlein, Kraus, & Sauer, 1998).

2.2.2.5. Beck anxiety inventory. Beck Anxiety
Inventory (BAI) (Beck & Steer, 1993) is a 21-item self-
report scale for anxiety. It consists of descriptive state-
ments of anxiety symptoms rated on a 4-point scale
(0-3) of increasing severity. Each of the 21 items are
summed to obtain a total score. Total scores of 0 to 7
reflect ‘Minimal level of anxiety’; scores of 8 to 15
indicate ‘Mild anxiety’; scores of 16 to 25 reflect
‘Moderate anxiety’; and scores of 26 to 63 indicate
‘Severe anxiety’. The BAI possesses high reliability
and validity (Beck et al., 1996).

2.3. Data analysis

Data was entered and cleaned using SPSS 26. For PCL-
5, only two participants had completed less than half
of the PCL-5 items, and 473 (88.6%) had complete
data on the PCL-5.

We first used CFA to evaluate the degree to which
the screening sample fit the six models using the Study
1 sample because this dataset included the broad range
of PTSD symptoms and was not pre-selected for prob-
able PTSD. Missing data for PCL-5 was handled by
listwise deletion in CFA analysis. Those models with
the best fit were subsequently evaluated for convergent
and divergent validity using the second dataset from
Study 2. Correlational analyses were conducted using
SPSS 26 to establish convergent and divergent validity.
For correlation analysis, to calculate PCL scale scores,
missing data was handled by mean imputation.

CFAs were conducted with Amos 26.0. Model of fit
was evaluated using several indices, including the
model X2 test, the Tucker-Lewis index (TLI), the com-
parative fit index (CFI), Akaike Information Criterion
(AIC), and the root mean square error of approxima-
tion (RMSEA). Indices used in model fit evaluation
included the root-mean square error of approximation
(RMSEA; values of .06 or less indicate excellent fit),
the comparative fit index (CFI; values of .95 or greater
indicate excellent fit), and the Tuck Lewis index (TLI;
values of .95 or greater indicate excellent fit (Hu &
Bentler, 1998, 1999)). The model 2 test compares the
proposed factor structure to the null model with
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significant p values indicating inadequate model fit.
However, the model x2 test is strongly influenced by
sample size, and because of the relatively large sample
size of Study 1 we deemphasized the importance of
this index relative to the other four indices in evaluat-
ing the adequacy of model fit. We considered good
indicators of fit to be TLI and CFI > .95, and RMSEA <
.06 (Brown, 2006; Hu & Bentler, 1995). Akaike
Information Criterion (AIC) (Schwarz, 1978) is used
when comparing non-nested competing models, with
lower values suggesting better fit. Superior model fit
was indicated by an AIC score difference of 10 or
greater.

3. Results

Study 1 included 536 participants who were screened for
PTSD. The vast majority of participants (92.4%) had
been exposed to at least one traumatic event, with large
percentage of participants experiencing multiple types of
trauma, including physical and sexual assault. Frequently
reported types of traumatic events included having one’s
life threatened (53.2%), witnessing domestic violence
during childhood (49.6%), domestic violence (47.1%),
assault by stranger (41.5%), childhood physical abuse
(34.3%), childhood sexual abuse by adult (35.1%), child-
hood sexual abuse by peer (28.6%), and adult sexual
abuse (26.1%). Participants reported experiencing an
average of 5.87 different types of traumatic life events.
Participants in reported an average PCL-5 sum score of
36.44 (SD = 21.31). About 57.2% of the sample met or
exceeded a cut-off score of 33 for a provisional PTSD
diagnosis.

3.1. Confirmatory factor analysis

Confirmatory Factor Analysis was first used to evalu-
ate the degree to which the Study 1 sample fit the six
models proposed and supported by the previous lit-
erature. The goodness of fit indices for each of the
models, including the King’s (DSM-5) Numbing
4-factor model, Simms’ Dysphoria 4-factor model,
Elhai’s Dysphoric Arousal 5-factor model, Liu’s
Anhedonia 6-factor model, Tsai’s Externalizing
Behaviours 6-factor model and Armour’s (2015), and
Hybrid 7-factor model are presented in Table 4. Of the
six models evaluated, all models had excellent fit
(Table 4; CFIs > 0.95, TLIs > 0.93, RMSEA ranged

better model fit in non-nested models, so the best
fitting model was the Armour’s (2015) Hybrid 7-factor
model with the lowest AIC value, RMSEA, and highest
CFI and TLI (AIC = 472.79, CFI = 0.98, TLI = 0.97,
RMSEA = 0.05).

Reliability was calculated using Study 1 data
(N = 536). With the DSM-5 4-Factor Model the inter-
nal consistency a = .96 for the total scale and
a = .83-91 for the subscales. Inter-item correlations
were computed as another measure for internal con-
sistency and ranged from .28 to .73, which can be
regarded as acceptable (Clark & Watson, 1995)
(M = .53; re-experiencing items: .53-.58, avoidance
items: .53-.56, negative alterations in cognitions and
mood items: .34-.60, and alterations in arousal and
reactivity items: .44-.56).

With regards to the 7-factor model, the internal
consistency for the PCL-5 total score was high, with
a = .96 for the total scale and a = .75-.91 for the
subscales in the 7-factor model (see Table 5). Inter-
correlations among all factors ranged from 0.63 to
0.90. Inter-item correlations for this model were also
acceptable and were computed as another measure for
internal consistency, ranging from .21 to .73 (Clark &
Watson, 1995) (re-experiencing items: .53-.58, avoid-
ance items: .53-.56; negative Affect items .34-.60,
anhedonia items: .52-.56; externalizing behaviours
items: .44-.49; anxious arousal items .49-.53, and dys-
phoric arousal items .48-.54.).

3.2. Test-retest reliability

Test-retest reliability was calculated using 36 participants
who did not receive PTSD intervention and whose PCL-
5 was administered 1 month apart. The test-retest reli-
abilities of the PCL symptom subscales in DSM-5 4-fac-
tor model had the following intraclass correlation
coefficients (ICCs) ranging between .43 and .66: intru-
sion: .74 (95% CI = .48-.87, P < .001), avoidance: .38
(95% CI = —.23-.68, P = .09), negative alterations in
mood and cognition: .63 (95% CI = .27-.81, P = .002),
and hyperarousal: .75 (95% CI = .52-.86, P < .001). The
test-retest reliability of the total PCL scale was signifi-
cant, with an ICC of 0.73 (95% CI = 0.48-0.86, P < .001).
The test-retest reliabilities of PCL subscales in the 7-fac-
tor model had the following ICCs: re-experiencing: .74
(95% CI = .48-.87, P < .001), avoidance: .38 (95%
CI = —-23-68, P = .085), negative affect: .68 (95%

from 0.04 to 0.05). However, smaller AIC indicated ClI = .36-.83, P < .001), anhedonia: .48 (95%

Table 4. Fit indices for six models of PTSD among the PTSD screening sample (Study 1; N = 536).
Model X2 df x2/DF AlC TLI CFI RMSEA RMSEA 90% ClI
King's (1998) Numbing 4-factor model 513.65 164 3.13 645.65 0.94 0.95 0.06 0.06-0.07
Simms’ (2002) Dysphoria 4-factor model 548.34 164 3.34 680.34 0.93 0.95 0.07 0.06-0.07
Elhai.’s (2011) Dysphoric Arousal 5-factor model 486.20 160 3.04 626.20 0.94 0.96 0.06 0.06-0.07
Liu’s (2014) Anhedonia 6-factor model 370.32 155 2.39 520.32 0.96 0.97 0.05 0.04-0.06
Tsai's (2015) Externalizing Behaviours 6-factor model 434.42 155 2.80 584.42 0.95 0.96 0.06 0.05-0.07
Armour’s (2015) hybrid 7-factor model 310.79 149 2.09 472.79 0.97 0.98 0.05 0.04-0.05
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Table 5. Factor pattern matrix and inter-factor correlation of Armour’s 7-factor hybrid model among the PTSD screening sample
(N = 536).

Current Sample (N = 536)
Factor 4

Factor 1 Factor 2 Factor 3 Factor 5 Factor 6 Factor 7

Armour’s 7-factor Hybrid Model RE AV NA AN EB AA DA

B1. 0.84

B2. 0.78

B3. 0.81

B4. 0.85

B5. 0.80

C1. 0.83

c2. 0.87

D1. 0.54

D2. 0.81

D3. 0.76

D4. 0.87

D5. 0.78

Dé. 0.87

D7. 0.81

E1. 0.81

E2. 0.73

E3. 0.76

E4. 0.83

E5. 0.78
E6. 0.69
Intercorrelation

Factor 1 1 0.85 0.85 0.72 0.71 0.79 0.85
Factor 2 1 0.86 0.72 0.63 0.75 0.77
Factor 3 1 0.89 0.77 0.85 0.90
Factor 4 1 0.76 0.77 0.88
Factor 5 1 0.77 0.80
Factor 6 1 0.87
Factor 7 1
Cronbach’s Alpha

0.91 0.83 0.83 0.86 0.75 0.77 0.70

RE, Re-Experiencing; AV, Avoidance; NA, Negative Affect; AN, Anhedonia; AA, Anxious Arousal; EB Externalizing Behaviours; AA, Anxious Arousal; DA,
Dysphoric Arousal.

CI = —.18-.74, P = .028), externalizing behaviours: .70 ~ PTSD symptoms (CAPS-5) wusing Study 2 data

(95% CI = .41-.85, P < .001), anxious arousal: .47 (95%
CI = —45-.73, P = .033), dysphoric arousal: .81 (95%
CI = .63-.90, P < .001). Test-retest reliability was found
for PCL-5 total scale and most of its subscales in both
models, with the exception of the avoidance subscale.

3.3. Convergent validity

To evaluate convergent validity, PCL total score and its

(Table 6). As hypothesized, the factor scores in DSM-5
4-factor model and Armour’s Hybrid 7-factor model
were significantly and positively correlated with depres-
sion (BDI-II), anxiety (BAI), trauma-related cognitions
(PTCI), and PTSD symptoms (CAPS-5).

3.4. Divergent validity
Divergent validity was established by correlating PCL

total score and its factor scores with BPRS subscales:
Thought  Disturbance,  Anergia, Affect, and

factor scores were correlated with depression (BDI-II),
anxiety (BAI), trauma-related cognitions (PTCI), and

Table 6. Divergent and convergent validity of PCL-5 among participants meeting criteria for PTSD based on CAPS-5 (N = 132).

BPRS Thought BPRS BPRS BPRS
PCL Factor CAPS-5  PTCI BDI-II BAI BPRS Disturb. Anergia Affect Disorg.
DSM-5 4-factor Model
Intrusion 0.58*** 0.43*** (.34*** 0.33*** 0.14 0.08 —-0.02 0.13 —-0.04
Avoidance 0.36*** 0.31*** 0.26** 0.21*  0.02 0.03 0.00 0.09 -0.12
Negative Alterations in mood/ 0.51%**  0.59%** (.58*** 0.39%** (0.23** 0.14 -0.01 26%* —-.18*

cognition

Hyperarousal 0.54%** 0.50*** 0.45*** 0.51*** 0.29** 0.09 0.1 0.15 -0.09
Armour’s 7-factor Hybrid Model
Re-Experiencing 0.58*** 0.43*** 0.34*** 0.33*** 0.14 0.08 —-0.02 0.13 —-0.04
Avoidance 0.36*** 0.31*** 0.26** 0.21*  0.02 0.03 0.00 0.09 -0.12
Negative Affect 0.50%** 0.52*** 0.46*** 0.38*** 0.20* 9% —-0.01 26%* —-.19%
Anhedonia 0.41%** 0.51%** 0.59%** 0.32*** (0.23* 0.06 -0.01 21% -0.12
Anxious Arousal 0.44%**  0.38*** 0.34*** 0.46*** 0.29** 18* 0.13 on 0.01
Dysphoric Arousal 0.49%** 0.38%** (0.43*** 0.41*** 0.19* 0.11 0.13 21% -0.11
Externalizing Behaviours 0.24**  0.36*** 0.23** 0.25** 0.15 -0.05 0.02 0.03 -0.13

CAPS-5 = Clinician Administered PTSD Scale for DSM-5; PTCl = Posttraumatic Cognitions Inventory; BDI-Il = Beck Depression Inventory-II; BAl = Beck
Anxiety Inventory; BPRS = Brief Psychiatric Rating Scale; *p < .05, **p < .01, ***p < .001
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Disorganization (Lukoff et al., 1986), using Study 2 data
(Table 6). As hypothesized, the factor scores in both
DSM-5 4-factor model and Armour’s Hybrid 7-factor
model were primarily not correlated with the subscales of
BPRS, with the subscale of Thought Disturbance, which
measured grandiosity, suspiciousness, hallucinations,
and unusual thought content; Anergia, which measured
blunted affect, emotional withdrawal, motor retardation,
and uncooperativeness; Affect, which measured somatic
concern, anxiety, depression, guilt, and hostility; and
Disorganization, which measured conceptual disorgani-
zation, tension, suicidality, and mannerisms and postur-
ing (most ps >0.05).

4. Discussion

This study is the first to examine the psychometric
properties of the PCL-5 in a sample of people in
employment diagnosed with SMI. Our study used
CFA to assess fit of different models proposed by
previous literature, and, as hypothesized, found that
Armour’s hybrid 7-factor model showed the best fit.
Nevertheless, other models studied (Elhai’s 5-factor
Dysphoric Arousal model, Liu’s 6-factor Anhedonia
model, King’s 4-factor Numbing model, Tsai’s 6-fac-
tor Externalizing Behaviour model and Simm’s 4-fac-
tor Dysphoria model) were also found to have
adequate fit by the commonly accepted standard of
a RMSEA value of .08 and a CFI of .90 (Bentler, 1990;
Browne & Cudeck, 1992; MacCallum, Browne, &
Sugawara, 1996).

Some concerns with supporting a 7-factor model
should be noted. Experts have noted that including
many factors can be problematic when each factor only
has about two items, since the composite score may not
be as reliable (Kline, 2015). Even though specific factors
in the 7-factor model have been linked to suicidality
(Chou, Ito, & Horikoshi, 2020), the superiority of the
7-factor model over the DSM-5 model has not been
found (Blevins, Weathers, Davis, Witte, & Domino,
2015). While our study offers some support for the
7-factor model, support is also found for DSM-5 4-factor
model in this sample and contributes to its credibility for
continued use.

When examining its reliability and validity, the PCL-5
proved to be psychometrically sound in this special
population, with its excellent internal consistency, and
convergent/divergent validity for both the DSM-5 model
and the Armour’s hybrid 7-factor model. Test-retest
reliability was found for both models, with the exception
of the avoidance subscale. This study supports the integ-
rity of using the PCL-5 among a population of indivi-
duals with SMI. Further, the examination of validity data
suggests that similar correlational relations of subscales
in these two models with other psychopathology

measures suggest that the DSM-5 4-factor model war-
rants continued use.

Some of the limitations of this study include the use of
data from persons with SMI receiving vocational services
at community mental health agencies. A 2014 survey of
mental health facilities serving clients with SMI reported
that vocational services were offered at 20% of commu-
nity mental health facilities in the US (Sherman, Lynch,
Teich, & Hudock, 2017). The findings, therefore, may not
be generalizable to the broader SMI population such as,
such as in private sector long-stay psychiatric hospitals or
not in treatment. A further limitation of the study con-
cerns the use of self-report for psychiatric diagnosis. Even
though validation steps were taken to ensure accuracy of
the data and diagnosis, there could be misrepresentations
of diagnoses or discrepancies of clinical diagnosis.

As suggested by previous reviews (Armour,
Miillerova, & Elhai, 2016), implications of this study
include informing diagnostic algorithms of PTSD,
assessment of persons with PTSD symptoms, and inter-
vention development. Our findings may have implica-
tions for assessment of PTSD among persons with
comorbid diagnoses and severe functional impairment.
Implications of this study include informing diagnostic
algorithms of PTSD in SMI clients. The presence of
both PTSD and SMI may lead to worse clinical and
functional outcomes, such as substance use, suicide
ideation, more severe delusions, increased psychosis,
and lower quality of life than either disorder alone
(Grubaugh et al., 2021). Untreated PTSD can also lead
to worsening of the primary symptoms of SMI includ-
ing severity of delusions and positive symptoms of
psychosis (Seow et al., 2016). Unfortunately, clients
with SMI frequently do not receive evidence-based
treatments for PTSD (Grubaugh et al, 2021).
Assessment of PTSD wusing PCL-5 may lead to
improved detection of PTSD among SMI populations,
thereby facilitating PTSD treatment.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This research was supported by the NIDILRR Field Initiated
Grant # HHS-Administration for Community Living num-
ber [90IF0074].

Ethics statement

This study was approved by Rutgers University Newark
Health Sciences Institutional Review Board (Study ID:
Pro20140000913). Informed consent was required to parti-
cipate in the study.



Data availability statement

The funding agency NIDILRR did not require grantees to share
data prior to 2018, so participants of this study did not agree for
their data to be shared publicly. Supporting data is not available.

References

American Psychiatric Association. (2013). Diagnostic and
statistical manual of mental disorders (5th ed.).
Washington, DC: American Psychiatric Association.

Armour, C., Miillerovd, J., & Elhai, J. D. (2016). A systematic
literature review of PTSD’s latent structure in the
Diagnostic and Statistical Manual of Mental Disorders:
DSM-IV to DSM-5. Clinical Psychology Review, 44,
60-74. doi:10.1016/j.cpr.2015.12.003

Armour, C,, Tsai, J., Durham, T. A., Charak, R., Biehn, T. L.,
Elhai, J. D., & Pietrzak, R. H. (2015). Dimensional struc-
ture of DSM-5 posttraumatic stress symptoms: Support
for a hybrid anhedonia and externalizing behaviors
model. Journal of Psychiatric Research, 61, 106-113.
doi:10.1016/j.jpsychires.2014.10.012

Ashbaugh, A. R, Houle-Johnson, S., Herbert, C., El-Hage,
W., & Brunet, A. (2016). Psychometric validation of the
English and French versions of the Posttraumatic Stress
Disorder Checklist for DSM-5 (PCL-5). PloS One, 11(10),
€0161645. doi:10.1371/journal.pone.0161645

Beck, A. T., & Steer, R. A. (1993). Beck Anxiety Inventory
Manual. San Diego, CA: The Psychological Corporation
Harcourt Brace & Company.

Beck, A. T,, Steer, R. A., & Brown, G. K. (1996). Manual for
the Beck Depression Inventory-II. San Antonio, TX:
Psychological Corporation.

Beck, A. T., Steer, R. A., & Garbin, M. G. (1988). Psychometric
properties of the Beck Depression Inventory: Twenty-five
years of evaluation. Clinical Psychology Review, 8(1), 77-100.
doi:10.1016/0272-7358(88)90050-5

Bentler, P. M. (1990). Comparative fit indexes in structural
models.  Psychological ~ Bulletin, 107(2), 238-246.
doi:10.1037/0033-2909.107.2.238

Blevins, C. A., Weathers, F. W, Davis, M. T., Witte, T. K., &
Domino, J. L. (2015). The posttraumatic stress disorder
checklist for DSM-5 (PCL-5): Development and initial
psychometric evaluation. Journal of Traumatic Stress, 28
(6), 489-498. doi:10.1002/jts.22059

Breslau, N., Kessler, R. C., Chilcoat, H. D., Schultz, L. R,,
Davis, G. C., & Andreski, P. (1998). Trauma and post-
traumatic stress disorder in the community: The 1996
Detroit Area Survey of Trauma. Archives of General
Psychiatry, 55(7), 626-632. doi:10.1001/archpsyc.55.7.626

Brown, T. (2006). Confirmatory factor analysis for applied
research. London: The Guilford Press.

Browne, M. W., & Cudeck, R. (1992). Alternative ways of
assessing model fit. Sociological Methods & Research, 21
(2), 230-258. doi:10.1177/0049124192021002005

Cheng, P., Xu, L. Z., Zheng, W. H., Ng, R. M., Zhang, L.,
Li, L. J., & Li, W. H. (2020). Psychometric property study
of the posttraumatic stress disorder checklist for DSM-5
(PCL-5) in Chinese healthcare workers during the out-
break of Corona virus disease 2019. Journal of Affective
Disorders, 277, 368-374. doi:10.1016/j.jad.2020.08.038

Chou, P. H,, Ito, M., & Horikoshi, M. (2020). Associations
between PTSD symptoms and suicide risk: A comparison
of 4-factor and 7-factor models. Journal of Psychiatric
Research, 129, 47-52. doi:10.1016/j.jpsychires.2020.06.004

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 1

Clark, L. A., & Watson, D. (1995). Constructing validity: Basic
issues in objective scale development. Psychological
Assessment, 7(3), 309-319. doi:10.1037/1040-3590.7.3.309

Contractor, A. A,, Caldas, S. V., Dolan, M., Lagdon, S., &
Armour, C. (2018). PTSD’s factor structure and measure-
ment invariance across subgroups with differing count of

trauma types. Psychiatry Research, 264, 76-84.
doi:10.1016/j.psychres.2018.03.065
Eddinger, J. R, & McDevitt-Murphy, M. E. (2017).

A confirmatory factor analysis of the PTSD Checklist 5 in
veteran and college student samples. Psychiatry Research,
255, 219-224. doi:10.1016/j.psychres.2017.05.035

Elhai, J. D., Biehn, T. L, Armour, C., Klopper, J. J.,
Frueh, B. C., & Palmieri, P. A. (2011). Evidence for
a unique PTSD construct represented by PTSD’s D1-D3
symptoms. Journal of Anxiety Disorders, 25(3), 340-345.
doi:10.1016/j.janxdis.2010.10.007

Ellison, M. L., Russinova, Z., Lyass, A., & Rogers, E. S. (2008).
Professionals and managers with severe mental illnesses:
Findings from a national survey. The Journal of Nervous
and Mental Disease, 196(3), 179-189. doi:10.1097/
NMD.0b013e318166303c

Foa, E. B,, Cashman, L., Jaycox, L., & Perry, K. (1997). The
validation of a self-report measure of posttraumatic stress
disorder: The Posttraumatic Diagnostic Scale. Psychological
Assessment, 9(4), 445-451. doi:10.1037/1040-3590.9.4.445

Grubaugh, A. L., Brown, W. J., Wojtalik, J. A., Myers, U. S.,
& Eack, S. M. (2021). Meta-analysis of the treatment of
posttraumatic stress disorder in adults with comorbid
severe mental illness. The Journal of Clinical Psychiatry,
82(3). doi:10.4088/JCP.20r13584

Grubaugh, A. L., Elhai, J. D., Cusack, K. J., Wells, C.,, &
Frueh, B. C. (2007). Screening for PTSD in public-sector
mental health settings: The diagnostic utility of the PTSD
checklist. Depression and Anxiety, 4(2), 124-129.
doi:10.1002/da.20226

Howgego, I. M., Owen, C., Meldrum, L., Yellowlees, P.,
Dark, F., & Parslow, R. (2005). Posttraumatic stress dis-
order: An exploratory study examining rates of trauma
and PTSD and its effect on client outcomes in community
mental health. BMC Psychiatry, 5(1), 21. doi:10.1186/
1471-244X-5-21

Hu, L. T., & Bentler, P. M. (1995). Evaluating model fit. In R.
H, Hoyle (Ed.), Structural Equation Modeling: Concepts,
Issues, and Applications, (76-99).Thousand Oaks, CA:
Sage Publications.

Hu, L. T., & Bentler, P. M. (1998). Fit indices in covariance
structure modeling: Sensitivity to underparameterized
model misspecification. Psychological Methods, 3(4),
424-453. doi:10.1037/1082-989X.3.4.424

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit
indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6(1), 1-55.
doi:10.1080/10705519909540118

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E.
(2005). Prevalence, severity, and comorbidity of
12-month DSM-IV  disorders in the National
Comorbidity Survey Replication. Archives of General
Psychiatry, 62(6), 617-627. doi:10.1001/archpsyc.62.6.617

King, D. W., Leskin, G. A., King, L. A., & Weathers, F. W.
(1998).  Confirmatory factor analysis of the
Clinician-Administered PTSD Scale: Evidence for the
dimensionality of Posttraumatic Stress Disorder.
Psychological Assessment, 10(2), 90. doi:10.1037/1040-
3590.10.2.90


https://doi.org/10.1016/j.cpr.2015.12.003
https://doi.org/10.1016/j.jpsychires.2014.10.012
https://doi.org/10.1371/journal.pone.0161645
https://doi.org/10.1016/0272-7358(88)90050-5
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1002/jts.22059
https://doi.org/10.1001/archpsyc.55.7.626
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.1016/j.jad.2020.08.038
https://doi.org/10.1016/j.jpsychires.2020.06.004
https://doi.org/10.1037/1040-3590.7.3.309
https://doi.org/10.1016/j.psychres.2018.03.065
https://doi.org/10.1016/j.psychres.2017.05.035
https://doi.org/10.1016/j.janxdis.2010.10.007
https://doi.org/10.1097/NMD.0b013e318166303c
https://doi.org/10.1097/NMD.0b013e318166303c
https://doi.org/10.1037/1040-3590.9.4.445
https://doi.org/10.4088/JCP.20r13584
https://doi.org/10.1002/da.20226
https://doi.org/10.1186/1471-244X-5-21
https://doi.org/10.1186/1471-244X-5-21
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1037/1040-3590.10.2.90
https://doi.org/10.1037/1040-3590.10.2.90

12 (&) W.LUETAL

Kline, R. B. (2015). Principles and practice of structural
equation modeling. New York: Guilford Publications.
Kriiger-Gottschalk, A., Knaevelsrud, C., Rau, H., Dyer, A,
Schifer, 1., Schellong, J., & Ehring, T. (2017). The German
version of the Posttraumatic Stress Disorder Checklist for
DSM-5 (PCL-5): Psychometric properties and diagnostic
utility. BMC Psychiatry, 17(1), 379-379. doi:10.1186/
s12888-017-1541-6

Kubany, E. S., Haynes, S. N., Leisen, M. B., Owens, J. A,,
Kaplan, A. S., Watson, S. B., & Burns, K. (2000).
Development and preliminary validation of a brief
broad-spectrum measure of trauma exposure: The
Traumatic Life Events Questionnaire. Psychological
Assessment, 12(2), 210-224. doi:10.1037//1040-3590.
12.2.210

Lee, D. J., Bovin, M. J., Weathers, F. W., Palmieri, P. A.,
Schnurr, P. P,, Sloan, D. M., ... Marx, B. P. (2019). Latent
factor structure of DSM-5 Posttraumatic Stress Disorder:
Evaluation of method variance and construct validity of
novel symptom clusters. Psychological Assessment, 31(1),
46-58. doi:10.1037/pas0000642

Leucht, S., Kane, J. M., Kissling, W., Hamann, J., Etschel, E.,
& Engel, R. (2005). Clinical implications of brief psychia-
tric rating scale scores. The British Journal of Psychiatry,
187(4), 366-371. doi:10.1192/bjp.187.4.366

Liu, L., Wang, L., Cao, C,, Qing, Y., & Armour, C. (2016).
Testing the dimensional structure of DSM-5 posttrau-
matic stress disorder symptoms in a nonclinical trauma-
exposed adolescent sample. Journal of Child Psychology
and Psychiatry, 57(2), 204-212. doi:10.1111/jcpp.12462

Liu, P., Wang, L., Cao, C., Wang, R,, Zhang, ., Zhang, B,, ...
Elhai, J. D. (2014). The underlying dimensions of DSM-5
posttraumatic stress disorder symptoms in an epidemiolo-
gical sample of Chinese earthquake survivors. Journal of
Anxiety  Disorders, 28(4), 345-351. doi:10.1016/j.
janxdis.2014.03.008

Loewy, R. L., Corey, S., Amirfathi, F., Dabit, S., Fulford, D.,
Pearson, R., ... Vinogradov, S. (2019). Childhood trauma
and clinical high risk for psychosis. Schizophrenia
Research, 205, 10-14. doi:10.1016/j.schres.2018.05.003

Lu, W., Mueser, K. T., Rosenberg, S. D., & Jankowski, M. K.
(2008). Correlates of adverse childhood events in adults
with severe mood disorders. Psychiatric Services, 59(9),
1018-1026. doi:10.1176/ps.2008.59.9.1018

Lu, W., Waynor, W., Yanos, P. T., Parrott, J., & Gill, K.
(2020). CBT for PTSD among persons enrolled in
Supported Employment programs: Does therapy improve
employment outcome? [Unpublished Manuscript].

Lukoff, D., Liberman, R. P., & Nuechterlein, K. H. (1986).
Symptom monitoring in the rehabilitation of schizophre-
nic patients. Schizophrenia Bulletin, 12(4), 578-602.
do0i:10.1093/schbul/12.4.578

MacCallum, R. C., Browne, M. W., & Sugawara, H. M.
(1996). Power analysis and determination of sample size
for covariance structure modeling. Psychological
Methods, 1(2), 130-149. doi:10.1037/1082-989X.1.2.130

Martinez-Martinez, C., Richart-Martinez, M., & Ramos-
Pichardo, J. D. (2020). Operational definition of serious
mental illness: heterogeneity in a review of the research
on quality-of-life interventions. Journal of the American
Psychiatric Nurses Association, 26(3), 229-244.

Muenzenmaier, K. H., Seixas, A. A, Schneeberger, A. R,
Castille, D. M., Battaglia, J., & Link, B. G. (2015).
Cumulative effects of stressful childhood experiences on delu-
sions and hallucinations. Journal of Trauma & Dissociation,
16(4), 442-462. doi:10.1080/15299732.2015.1018475

Mueser, K. T., Curran, P. J., & McHugo, G. J. (1997). Factor
structure of the brief psychiatric rating scale in
schizophrenia. Psychological Assessment, 9(3), 196-204.
doi:10.1037/1040-3590.9.3.196

Mueser, K. T., Essock, S. M., Haines, M., Wolfe, R., & Xie, H.
(2004). Posttraumatic stress disorder, supported employ-
ment, and outcomes in people with severe mental illness.
CNS  Spectrums,  9(12), 913-925.  doi:10.1017/
$1092852900009779

Mueser, K. T, Goodman, L. B, Trumbetta, S. L,
Rosenberg, S. D., Osher, F. C,, Vidaver, R, ... Foy, D. W.
(1998). Trauma and posttraumatic stress disorder in severe
mental illness. Journal of Consulting and Clinical Psychology,
66(3), 493-499. doi:10.1037/0022-006X.66.3.493

Mueser, K. T., Rosenberg, S. D., Xie, H., Jankowski, M. K.,
Bolton, E., Lu, W, ... Wolfe, R. (2008). Cognitive beha-
vioral treatment of posttraumatic stress disorder in severe
mental illness: A randomized controlled trial. Journal of
Consulting and Clinical Psychology, 76(2), 259-271.
doi:10.1037/0022-006X.76.2.259

Parabiaghi, A., Bonetto, C., Ruggeri, M., Lasalvia, A., &
Leese, M. (2006). Severe and persistent mental illness:
A useful definition for prioritizing community-based
mental health service interventions. Social Psychiatry
and  Psychiatric ~ Epidemiology, —41(6), 457-463.
doi:10.1007/s00127-006-0048-0

Richter, P., Werner, J., Heerlein, A., Kraus, A., & Sauer, H.
(1998). On the validity of the Beck Depression Inventory.
Psychopathology, 31(3), 160-168. do0i:10.1159/000066239

Rosenberg, S. D., Goodman, L. A., Osher, F. C,
Swartz, M. S, Essock, S. M., Butterfield
Constantine, N. T., ... Salyers, M. P. (2001). Prevalence
of HIV, hepatitis B, and hepatitis C in people with severe
mental illness. American Journal of Public Health, 91(1),
31-37. doi:10.2105/ajph.91.1.31

Ruggeri, M., Leese, M., Thornicroft, G., Bisoffi, G., &
Tansella, M. (2000). Definition and prevalence of severe
and persistent mental illness. The British Journal of
Psychiatry, 177(2), 149-155. doi:10.1192/bjp.177.2.149

Russinova, Z., Bloch, P., Wewiorski, N., Shappell, H., &
Rogers, E. S. (2018). Predictors of sustained employment
among individuals with serious mental illness: Findings
from a 5-year naturalistic longitudinal study. The Journal
of Nervous and Mental Disease, 206(9), 669-679.
doi:10.1097/NMD.0000000000000876

Schwarz, G. (1978). Estimating the dimension of a model.
Annals of Statistics, 6(2), 461-464. doi:10.1214/aos/
1176344136

Seow, L. S. E., Ong, C., Mahesh, M. V., Sagayadevan, V.,
Shafie, S., Chong, S. A., & Subramaniam, M. (2016).
A systematic review on comorbid post-traumatic stress
disorder in schizophrenia. Schizophrenia Research, 176
(2-3), 441-451. doi:10.1016/j.schres.2016.05.004

Sherman, L. J.,, Lynch, S. E., Teich, J., & Hudock, W. J. (2017).
Availability of supported employment in specialty mental
health treatment facilities and facility characteristics: 2014.
The CBHSQ Report: June 15, 2017. Rockville, MD: Center
for Behavioral Health Statistics and Quality, Substance
Abuse and Mental Health Services Administration.

Shevlin, M., Dorahy, M., & Adamson, G. (2007). Childhood
traumas and hallucinations: An analysis of the National
Comorbidity Survey. Journal of Psychiatric Research, 41
(3-4), 222-228. doi:10.1016/j.jpsychires.2006.03.004

Simms, L. J., Watson, D., & Doebbelling, B. N. (2002).
Confirmatory factor analyses of posttraumatic stress
symptoms in deployed and nondeployed veterans of the


https://doi.org/10.1186/s12888-017-1541-6
https://doi.org/10.1186/s12888-017-1541-6
https://doi.org/10.1037//1040-3590.12.2.210
https://doi.org/10.1037//1040-3590.12.2.210
https://doi.org/10.1037/pas0000642
https://doi.org/10.1192/bjp.187.4.366
https://doi.org/10.1111/jcpp.12462
https://doi.org/10.1016/j.janxdis.2014.03.008
https://doi.org/10.1016/j.janxdis.2014.03.008
https://doi.org/10.1016/j.schres.2018.05.003
https://doi.org/10.1176/ps.2008.59.9.1018
https://doi.org/10.1093/schbul/12.4.578
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/
https://doi.org/10.1080/15299732.2015.1018475
https://doi.org/10.1037/1040-3590.9.3.196
https://doi.org/10.1017/s1092852900009779
https://doi.org/10.1017/s1092852900009779
https://doi.org/10.1037/0022-006X.66.3.493
https://doi.org/10.1037/0022-006X.76.2.259
https://doi.org/10.1007/s00127-006-0048-0
https://doi.org/10.1159/000066239
https://doi.org/10.2105/ajph.91.1.31
https://doi.org/10.1192/bjp.177.2.149
https://doi.org/10.1097/NMD.0000000000000876
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.1016/j.schres.2016.05.004
https://doi.org/10.1016/j.jpsychires.2006.03.004

Gulf War. Journal of Abnormal Psychology, 111(4),
637-647. d0i:10.1037/0021-843X.111.4.637

Substance ~ Abuse and Mental Health Services
Administration (SAMHSA). (2017). Mental and sub-
stance use disorders. Retrieved from https://www.
samhsa.gov/disorders .

Trent, J. D., & Weiss, L. G. (2000). Development of non-
clinical standardized scores for the Beck Depression
Inventory B Second Edition (BDI-II), Beck Anxiety
Inventory (BAI), and Beck Hopelessness Scale (BHS). San
Antonio, TX: The Psychological Corp.

Tsai, J., Harpaz-Rotem, L., Armour, C., Southwick, S. M.,
Krystal, J. H., & Pietrzak, R. H. (2015). Dimensional
structure of DSM-5 posttraumatic stress disorder symp-
toms: Results from the National Health and Resilience in
Veterans Study. The Journal of Clinical Psychiatry, 76(5),
546-553. doi:10.4088/JCP.14m09091

Van Praag, D. L,, Fardzadeh, H. E., Covic, A., Maas, A. I, &
von Steinbiichel, N. (2020). Preliminary validation of the
Dutch version of the Posttraumatic Stress Disorder
checklist for DSM-5 (PCL-5) after traumatic brain injury
in a civilian population. PloS One, 15(4), €0231857-
€0231857. doi:10.1371/journal.pone.0231857

Varese, F., Smeets, F., Drukker, M., Lieverse, R., Lataster, T.,
Viechtbauer, W., ... Bentall, R. P. (2012). Childhood adver-
sities increase the risk of psychosis: A meta-analysis of
patient-control, prospective-and cross-sectional cohort
studies.  Schizophrenia  Bulletin,  38(4), 661-671.
doi:10.1093/schbul/sbs050

Wang, L., Cao, X,, Cao, C,, Fang, R., Yang, H., & Elhai, J. D.
(2017). Factor structure of DSM-5 PTSD symptoms in
trauma-exposed adolescents: Examining stability across
time. Journal of Anxiety Disorders, 52, 88-94.
doi:10.1016/j.janxdis.2017.07.001

Wang, M., Elhai, J. D., Dai, X,, & Yao, S. (2012). Longitudinal
invariance of posttraumatic stress disorder symptoms in ado-
lescent earthquake survivors. Journal of Anxiety Disorders, 26
(2), 263-270. doi:10.1016/j.janxdis.2011.12.009

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 13

Wang, L., Long, D, Li, Z, & Armour, C. (2011a).
Posttraumatic stress disorder symptom structure in
Chinese adolescents exposed to a deadly earthquake.
Journal of Abnormal Child Psychology, 39(5), 749-758.
doi:10.1007/s10802-011-9508-4

Wang, L., Zhang, J., Shi, Z., Zhou, M., Li, Z,, Zhang, K., ...
Elhai, J. D. (2011b). Comparing alternative factor models
of PTSD symptoms across earthquake victims and violent
riot witnesses in China: Evidence for a five-factor model
proposed by Elhai et al. (2011). Journal of Anxiety
Disorders, 25(6), 771-776. doi:10.1016/j.janxdis.2011.
03.011

Weathers, F. W., Blake, D. D., Schnurr, P. P,
Kaloupek, D. G., Marx, B. P., & Keane, T. M. (2013b).
The Clinician-Administered PTSD Scale for DSM-5
(CAPS-5). Retrieved from www.ptsd.va.gov .

Weathers, F. W., Bovin, M. J., Lee, D. ], Sloan, D. M,,
Schnurr, P. P., Kaloupek, D. G,, ... Marx, B. P. (2018).
The clinician-administered PTSD scale for DSM-5
(CAPS-5): Development and initial psychometric evalua-
tion in military veterans. Psychological Assessment, 30(3),
383-395. doi:10.1037/pas0000486

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A,,
Marx, B. P., & Schnurr, P. P. (2013a). The PTSD Checklist
for DSM-5 (PCL-5) - Standard. Retrieved from https://
www.ptsd.va.gov/

Wortmann, J. H., Jordan, A. H., Weathers, F. W,
Resick, P. A., Dondanville, K. A., Hall-Clark, B., ...
Litz, B. T. (2016). Psychometric analysis of the PTSD
Checklist-5 (PCL-5) among treatment-seeking military
service members. Psychological Assessment, 28(11), 1392.
doi:10.1037/pas0000260

Zammit Lewis, C., Dawson, S., Colley, H., McCann, H.,

Piekarski, A., Rockliff, H., & Bisson, J. (2018).
Undetected  post-traumatic  stress  disorder in
secondary-care mental health services: Systematic

review. British Journal of Psychiatry, 212(1), 11-18.
doi:10.1192/bjp.2017.8


https://doi.org/10.1037/0021-843X.111.4.637
https://www.samhsa.gov/disorders
https://www.samhsa.gov/disorders
https://doi.org/10.4088/JCP.14m09091
https://doi.org/10.1371/journal.pone.0231857
https://doi.org/10.1093/schbul/sbs050
https://doi.org/10.1016/j.janxdis.2017.07.001
https://doi.org/10.1016/j.janxdis.2011.12.009
https://doi.org/10.1007/s10802-011-9508-4
https://doi.org/10.1016/j.janxdis.2011.03.011
https://doi.org/10.1016/j.janxdis.2011.03.011
http://www.ptsd.va.gov
https://doi.org/10.1037/pas0000486
https://www.ptsd.va.gov/
https://www.ptsd.va.gov/
https://doi.org/10.1037/pas0000260
https://doi.org/10.1192/bjp.2017.8

	Abstract
	1. Confirmatory factor analysis of PTSD Checklist in persons with serious mental illness
	2. Method
	2.1. Participants
	2.1.1. Study 1
	2.1.2. Study 2

	2.2. Procedure
	2.2.1. <italic>Measures</italic> study 1
	2.2.1.1. Traumatic life events questionnaire
	2.2.1.2. PTSD checklist-5

	2.2.2. Study 2
	2.2.2.1. Clinician administered PTSD scale for DSM-5
	2.2.2.2. Posttraumatic cognitions inventory
	2.2.2.3. Brief psychiatric rating scale-expanded
	2.2.2.4. Beck depression inventory
	2.2.2.5. Beck anxiety inventory


	2.3. Data analysis

	3. Results
	3.1. Confirmatory factor analysis
	3.2. Test–retest reliability
	3.3. Convergent validity
	3.4. Divergent validity

	4. Discussion
	Disclosure statement
	Funding
	Ethics statement
	Data availability statement
	References

