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Abstract
The posttraumatic stress disorder (PTSD) Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5; PCL-5) was designed and validated to track symptoms over the past month (PCL-5-M), yet an untested ad hoc
weekly version (PCL-5-W) is commonly used to track changes during treatment. We used archival data of clinical trials for
the treatment of PTSD in veterans to assess the construct validity of PCL-5-W. Both PCL-5-M and PCL-5-W were found to
have configural measurement invariance across four consecutive administrations. The results also indicated at least partial
metric and scalar invariance for each version. The reliability estimates of PCL-5-M and PCL-5-W at each time point were
equivalent. However, we found a discrepancy with regard to concurrent validity; correlations with the nine-item Patient
Health Questionnaire may be meaningfully different between PCL-5-M and PCL-5-W. Nevertheless, overall, the results sug-
gest that PCL-5-W can be validly used to assess PTSD symptoms over time, but factor scores may need to be tracked along-
side total scores to address validity concerns.
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In both clinical research and practice, the posttraumatic
stress disorder (PTSD) Checklist for Diagnostic and
Statistical Manual of Mental Disorders (Fifth Edition
[DSM-5]; American Psychiatric Association, 2013)
(PCL-5; Weathers et al., 2013) is the gold standard self-
report instrument for assessing the severity of reports of
PTSD symptoms. The standard monthly version of
PCL-5 (PCL-5-M) has excellent psychometric properties
across populations and settings (e.g., Bovin et al., 2016;
Cheng et al., 2020; Pereira-Lima et al., 2019; Wortmann
et al., 2016). A weekly version of PCL-5 (PCL-5-W) is
used routinely in practice to track session-by-session
change, consistent with the recommendations of
evidence-based PTSD treatments (e.g., Foa et al., 2007)
and measurement-based care (Litz, 2023). Clinical trials
modally assess PTSD symptoms using PCL-5-W to
increase power and to better model slope change. The
use of PCL-5-W is based on the untested assumption
that this scale has the same psychometric properties as
PCL-5-M.

Ideally, a construct validation of PCL-5-W would
entail repeated weekly administrations of PCL-5-W and
PCL-5-M, a weekly version of the Clinician Administered
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PTSD Scale for DSM-5 (CAPS-5; Weathers et al., 2018)
as the putative criterion, and weekly versions of various
psychological and behavioral health measures that have
been determined to be reliable and valid in that time
frame. In clinical trials and clinical care, this study would
be prohibitively burdensome. In addition, because weekly
versions of other psychological instruments have rarely
been validated, additional preparatory research would be
required to validate indices of convergent and discrimi-
nant validity. In the time it would take to accomplish this
ambitious goal, the unvalidated PCL-5-Wwould continue
to be extensively used in research and clinical settings
despite the lack of evidence of its comparability to the
validated PCL-5-M.

In this study, we assessed the psychometric properties
of PCL-5-W compared to PCL-5-M by leveraging data
from several large clinical trials (Fox et al., 2019;
Peterson et al., 2023; Resick et al., 2021; Sloan et al.,
2022; Taylor et al., 2023). We expected to replicate the
four-factor structure of PCL-5-M as proposed by the
DSM-5 (APA, 2013). PCL-5-M was originally designed
to correspond with this four-factor structure, with one
item representing each symptom that is nested in the
DSM-5 sub-clusters or factors (i.e., Re-experiencing,
Avoidance, Negative Alterations in Cognitions and
Mood, and Alterations in Arousal and Reactivity).

The four-factor model has been replicated with rea-
sonable model fit in many studies (e.g., Bockhop et al.,
2022; Keane et al., 2014). However, several alternative
models have been proposed that putatively improve
model fit. Of these alternative models, those with greater
than four factors, such as the six-factor Anhedonia
model (Tsai et al., 2014) and the seven-factor Hybrid
model (Armour et al., 2015), have consistently been
shown to be the best-fitting models based on compari-
sons of global fit indices (e.g., Boehme et al., 2023;
Contractor et al., 2018; Forkus et al., 2023). The factors
for these models include the same Re-experiencing (i.e.,
intrusive memories, nightmares, flashbacks, psychologi-
cal reactivity, physiological reactivity) and Avoidance
(i.e., internal avoidance, external avoidance) factors as
the four-factor DSM-5 model, as well as (a) a
Posttraumatic Negative Affect factor, including post-
traumatic amnesia, posttraumatic cognitions, distorted
blame, and persistent negative emotions; (b) an
Anhedonia factor, including loss of interest, detachment
from others, and persistent inability to experience posi-
tive emotions; and (c) an Anxious Arousal factor, includ-
ing hypervigilance and exaggerated startle response.
Both models also have a Dysphoric Arousal factor that,
for the six-factor Anhedonia model, includes irritable
behavior, reckless behavior, difficulty concentrating, and
sleep problems, and for the seven-factor Hybrid model,
it is split into Dysphoric Arousal (i.e., difficulty

concentrating, sleep problems) and Externalizing
Behaviors (i.e., irritable behavior, reckless behavior).

Although models with more than four factors often
outperform all other models in terms of global model fit,
including the four-factor DSM-5 model (Boehme et al.,
2023; see Forkus et al., 2023 for a review), they appear
to overly rely on global fit indices to compare models,
which can bias results to favor more complex models
(Drake-Brooks et al., 2020; Jenkins-Guarnieri et al.,
2023; Rasmussen et al., 2019; Schmitt et al., 2018). For
example, two-item factors can improve model fit by
capitalizing on highly correlated items that do not neces-
sarily represent a shared latent construct (e.g., neighbor-
ing items and items with similar wording may correlate).
Therefore, the decision to create two-item factors should
be based on strong theoretical support, like the two-item
Avoidance factor (although additional items are prefer-
able), and not primarily because improvements to
global model fit are found. This is a concern for the
Anxious Arousal, Dysphoric Arousal, and Externalizing
Behaviors factors (Rasmussen et al., 2019; Schmitt et al.,
2018). The high inter-factor correlations for models
of PTSD with multiple two-item factors suggest poor
discriminant validity between factors, providing fur-
ther evidence that these models are over-factored
(Rasmussen et al., 2019; Schmitt et al., 2018). We there-
fore chose to replicate the theoretically grounded four-
factor DSM-5 model with the expectation that it would
provide a good fit to the data while avoiding the prob-
lems of more complex models.

We also planned to examine the measurement invar-
iance of PCL-5-W relative to PCL-5-M. Measurement
invariance refers to the stability of a measure’s factor
structure across potential moderators, like versions of
the measure or over repeated measurements. Differences
in factor structure across versions of a measure, or for
the same version over time, are indicative of measure-
ment inconsistencies that may obscure true assessment
of the target construct (Brown, 2015). If PCL-5-W has a
different factor structure compared to PCL-5-M, this
calls into question the validity of findings using the
weekly administered version. If the factor structure is
not consistent across repeated uses of PCL-5-W, this
would suggest that the measure does not reliably assess
the same latent construct (i.e., PTSD) from week to
week, which would be particularly problematic for
determining slope change in PTSD severity and for
measurement-based care.

There has not been an examination of measurement
invariance for PCL-5-W in any context, and few studies
have examined measurement invariance for PCL-5-M.
Those few studies have primarily focused on the seven-
factor Hybrid model and four-factor DSM-5 model,
with results largely suggesting invariance for both
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models across several different moderators (four-factor
DSM-5 model: Bockhop et al., 2022; seven-factor
Hybrid model: Boehme et al., 2023; Contractor et al.,
2018), including repeated administrations over time
(four-factor DSM-5 model: Keane et al., 2014; seven-
factor Hybrid model: Wang et al., 2017). Overall, a
review of measurement invariance for PTSD measures
suggests that the seven-factor Hybrid model has strong
invariance compared to other models, including the
four-factor DSM-5model (Contractor et al., 2019). Yet,
the authors also indicate that research using these mod-
els is limited and of poorer quality than research using
Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition; DSM-IV; APA, 1994) models, and
they state that their results regarding invariance are thus
preliminary.

To date, no study has yet examined the invariance of
PCL-5-M versus PCL-5-W of the measure or for PCL-
5-W over time, as would be required to validate the mea-
sure for outcome monitoring. We therefore employed
the tests of measurement invariance described by Brown
(2015) between PCL-5-M and PCL-5-W over repeated
administrations. This requires tests of configural, metric,
and scalar invariance. First, to assess invariance between
versions of the measure, we assessed invariance between
PCL-5-M at Time 0 (T0) and PCL-5-W at Time 1 (T1).
PCL-5-W at T1 was chosen as the comparison PCL-5-
W given that this administration was the most compara-
ble one to PCL-5-M in terms of timing relative to the
intervention; PCL-5-M was administered at a baseline
time point before treatment (T0), and the first PCL-5-W
was administered during the first week of treatment
(T1). All other administrations of PCL-5-W occurred
later in treatment and thus were more likely to confound
variance between versions of the measure with temporal
variance. Consistent with research suggesting measure-
ment invariance for PCL-5-M across differences in mea-
surement properties (e.g., language of the measure;
Bockhop et al., 2022), we expected PCL-5-M and PCL-
5-W to have invariance. Second, to assess temporal
invariance of PCL-5-W, we assessed the invariance of
PCL-5-W over four sequential administrations (T1–T4).
PCL-5-M at baseline (T0) was not included in this anal-
ysis to avoid confounding the results regarding temporal
invariance with invariance between measurement ver-
sions. Considering previous research demonstrating
temporal invariance for PCL-5-M (e.g., Keane et al.,
2014), we expected to demonstrate temporal invariance
for PCL-5-W.

We also assessed the criterion-related concurrent
validity of PCL-5-W by examining its correlation with
repeated administrations of the nine-item Patient Health
Questionnaire for depression (PHQ-9; Kroenke et al.,
2001). PTSD and depression symptoms are highly co-

occurring, and previous studies have found strong, posi-
tive correlations between the two constructs (Forkus
et al., 2023). We thus predicted strong, positive correla-
tions between PCL-5-M (T0) and PHQ-9 (T0) and
between PCL-5-W and PHQ-9 at each time point (T1–
T4), and we hypothesized that these correlations would
be equivalent. The correlation between PCL-5-M (T0)
and PHQ-9 (T0) was used as the primary point of com-
parison because similar correlations for PCL-5-M have
been previously reported (e.g., Forkus et al., 2023), and
both measures were administered prior to treatment.
This facilitated comparisons of (a) the correlation
between PCL-5-M (T0) and PHQ-9 (T0) with the corre-
lation between PCL-5-W (T1) and PHQ-9 (T1), to deter-
mine differences in criterion-related convergent validity
between PCL-5 versions; and (2) the correlation between
PCL-5-W and PHQ-9 at each time point (T1–T4) with
the correlations at all other time points, to assess how
criterion-related convergent validity may change over
repeated administrations. Finally, we also examined the
reliability of PCL-5-W across T1–T4, expecting the
indices to be equivalent to PCL-5-M (T0).

Method

Participants and Procedures

This project was approved by the VA Boston Research
and Development Committee. Data were previously col-
lected as part of several clinical trials through the
Consortium to Alleviate PTSD (CAP) and the South
Texas Research Organizational Network Guiding
Studies on Trauma and Resilience (STRONG STAR
Consortium). The CAP and STRONG STAR are multi-
institutional, federally funded research partnerships
working to develop and evaluate effective methods of
assessment, prevention, and treatment of combat-
related PTSD and related outcomes for veterans and
active duty service members. The CAP and STRONG
STAR data used in this study included data from any
treatment arm of the following clinical trials: (a) a non-
randomized clinical trial of variable lengths (up to 24
sessions) of cognitive processing therapy (CPT; Resick
et al., 2021); (b) a randomized controlled trial (RCT) of
written exposure therapy (WET) vs. CPT (Sloan et al.,
2022); (c) an RCT of cognitive behavioral therapy for
comorbid PTSD and sleep disorders vs. CPT (Taylor
et al., 2023); (d) an RCT of massed prolonged exposure
therapy (PE) vs. a PE intensive outpatient program
(IOP; Peterson et al., 2023); and (e) an RCT of image-
guided, robotically controlled transcranial magnetic sti-
mulation (TMS) vs. sham TMS (Fox et al., 2019). The
length of completed treatment varied from as few as 3
weeks to as many as 18 weeks, and treatment schedules
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included weekly, biweekly, or daily sessions. All partici-
pants were veterans and service members, ages 18 years
or older, receiving care for PTSD-related symptoms.
PCL-5-M data were available for only one of the clinical
trials; as such, demographic information for PCL-5-M
and PCL-5-W samples are presented separately in
Table 1. Significant differences between the two samples
are presented in Table 2.

The n of the PCL-5-M sub-sample was 234 and
included only data from the PE IOP (n = 117) and
massed PE trial (n = 117; Peterson et al., 2023). The n
of the full PCL-5-W sample was 672 and included data
from participants that completed up to the first four
consecutive administrations of PCL-5-W (T1–T4) in one
of several clinical trials, including the PE IOP and
massed PE trial as well as other trials of cognitive beha-
vioral therapies (e.g., CPT) and TMS. Despite several
included clinical trials having PCL-5-W data available
for more than four administrations, low sample sizes
and increasing model complexity with additional
included time points prohibited inclusion of later admin-
istrations. The first four administrations were thus
selected to address these concerns while ensuring that
data represented at least the median effective dose of
CPT (i.e., eight sessions; e.g., Holder et al., 2020), which
was the longest treatment included in this study (sessions
were biweekly for 12–24 sessions, depending on the
trial). For every included trial, PCL-5-W was adminis-
tered once every week of treatment; thus, the first four
administrations represent the first 4 weeks of treatment
regardless of treatment schedule (i.e., weekly, biweekly,
daily). The average length of time between administra-
tions for the first four PCL-5-Ws was 10.44 days (SD=
5.96); however, this distribution was non-normal (skew=
2.23, kurtosis = 6.88, median = 8.00 days, mode = 7.00
days).

Measures

PTSD Symptoms. Each version of PCL-5 (Weathers et al.,
2013) asks respondents to rate their symptoms on a five-
point ordinal scale from 0 (‘‘not at all’’) to 4
(‘‘extremely’’), and total scores are generated by sum-
ming all 20 items. The versions of PCL-5 differ only in
their administrative instructions: PCL-5-M asks respon-
dents to rate symptoms over the past month, in concor-
dance with the DSM-5 definition of PTSD, while PCL-
5-W asks for ratings over the past week. All items are
otherwise the same across versions. For both versions of
PCL-5, a worst and most currently distressing Criterion-
A event is established first, and the respondent is asked
to anchor all items to that specific index event. A provi-
sional PTSD diagnosis can be established using item
severity ratings ø 2 for at least one re-experiencing item,
one avoidance item, two items for negative alterations in
cognition and mood (NACM), and two for arousal and
reactivity.

Depression Symptoms. The PHQ-9 (Kroenke et al., 2001)
is a widely used self-report measure of depression symp-
toms for both clinical practice and research contexts.
Nine items are rated on a four-point ordinal scale from
0 (‘‘not at all’’) to 3 (‘‘nearly every day’’), with total
scores generated by summing all items. Although the
original measure corresponded to the DSM-5 definition
of a major depressive episode (i.e., assessing symptoms
over a 2-week period), the current study also adminis-
tered an ad hoc weekly version to assess criterion-related
concurrent validity with PCL-5-W over time, as no mea-
sure designed for weekly symptom tracking was avail-
able for analyses. As such, PHQ-9 as used in this study
and others relies on the same untested assumption of
clinical validity as PCL-5-W. Validation of additional
weekly instruments was beyond the scope of this study;
however, reliability estimates of the PHQ-9 in this study
were good (ø .80; Reise et al., 2013) at all time points (v
= .90–.93).

Data Analysis Plan

We first examined descriptive statistics (i.e., means, SDs,
normality). Patterns of missing data were assessed using
Little’s missing completely at random (MCAR) test in R
(see Appendix A in the Supplemental Materials for
details and results). All factor analyses were conducted
in MPlus using weighted least square means and var-
iance adjusted (WLSMV) estimation, unless otherwise
specified. Model fit was determined using the x2 global
fit index, examination of inter-factor correlations and
item loadings, and approximate fit indices (AFIs): com-
parative fit index (CFI), Tucker–Lewis index (TLI),

Table 1. Description of PCL-5-M and PCL-5-W Samples.

Sample characteristic
PCL-5-M
(n = 234)

PCL-5-W
(n = 671)

Mean age (SD) 39.2 (7.7) 37.1 (7.5)
Mean length

of service (SD)
15.1 (6.9) 15.0 (6.9)

Branch 81.6% Army 88.2% Army
Sex 77.8% Male 82.4% Male
Race 62.8% White 51.8% White
Ethnicity 75.2% Non-Hispanic 75.7% Non-Hispanic
Education 39.3% Some college 42.6% Some college
Marital status 64.5% Married 73.1% Married

Note. PCL-5-M = monthly version of the PTSD Checklist for DSM-5;

PCL-5-W = weekly version of the PTSD Checklist for DSM-5; SD =

standard deviation; unless otherwise specified, cells represent the largest

representation for each demographic group.
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root-mean-square error of approximation (RMSEA),
and standardized root-mean-square residual (SRMR).
Well-fitting models have CFI and TLI values ø .95,
RMSEA values ł .06, and SRMR values ł .08 (Hu &
Bentler, 1999), although CFI and TLI values ø .90 and
RMSEA values ł 0.08 may be acceptable (Awang,
2015).

We first tested the hypothesized model in the PCL-5-
M sub-sample via confirmatory factor analysis (CFA).
Given the inadequate fit of this model, we examined
modification indices (MIs) to determine areas of loca-
lized strain that may suggest theoretically consistent
modifications to improve model fit. Based on these MIs,
we then assessed model fit for a modified four-factor
model, an alternative five-factor model, and three mod-
els with existing empirical support that were similar to
our modified models: (a) the four-factor Dysphoria
model (Simms et al., 2002); (b) the six-factor Anhedonia
model (Tsai et al., 2014); and (c) the seven-factor Hybrid
model (Armour et al., 2015). Using the best fitting
model, we conducted a series of CFAs in the PCL-5-W
sample at T1–T4 to assess configural invariance. Given
poorer fit of the model in the PCL-5-W sample and high

inter-factor correlations (i.e., rø .85 may indicate poor
discriminant validity between factors; Brown, 2015), we
next applied a bifactor S-1 model in the PCL-5-M sub-
sample to assess the potential unidimensionality of the
measure. Prior to the bifactor S-1 model, and per the
recommendations of Schmitt et al. (2018), we also con-
ducted an exploratory factor analysis (EFA) to further
assess the potential for a unidimensional factor struc-
ture. Information on the EFA and its results can be
found in Appendix B of the Supplemental Materials.

Previous studies using PCL-5-M have used symmetri-
cal bifactor models to support a primarily unidimen-
sional structure for PCL-5 (e.g., Jenkins-Guarnieri et al.,
2023; Raines et al., 2024). However, these models have
been criticized for producing atheoretical general factors
with vague and questionable meanings that are often
inconsistent across samples (Eid et al., 2017). An alter-
native approach is to use a bifactor S-1 model, where all
items representing the core features unique to a con-
struct (i.e., the reference facet) load solely on the general
factor, while all other items load onto the general factor
and their respective specific factors (Eid, 2020). Thus,
the general factor represents item covariance with the

Table 2. Significant Differences in Demographic Variables Between the PCL-5-M (T0) Sub-Sample and the Full PCL-5-W (T1) Sample.

PCL-5-M PCL-5-W

Sample characteristic t(df) n M (SD) n M (SD)

Age 23.7(904)** 234 39.2 (7.7) 666 37.1 (7.5)

x2(df) n % n %

Military Branch — 234 100 671 100
Army 6.5(1)* 191 81.6 592 88.2
Navy n.s. 10 4.3 17 2.5
Air Force n.s. 25 10.7 48 7.2
Marines n.s. 6 2.6 12 1.8
Coast Guard n.s. 2 0.9 2 0.3

Race — 234 100 671 100
White 8.5(1)* 147 62.8 348 51.9
Black n.s. 63 26.9 220 32.8
Other 3.9(1)* 24 10.3 103 15.4

Education — 234 100 671 100
High school or GED 5.0(1)* 14 6.0 89 13.3
Some college n.s. 92 39.3 287 42.8
Associate’s n.s. 52 22.2 131 19.5
Four-year degree n.s. 51 21.8 114 17.0
Master’s n.s. 22 9.4 43 6.4
Doctorate n.s. 3 1.3 7 1.0

Marital status — 234 100 671 100
Married 6.1(1)* 151 64.5 490 73.0
Separated/Divorced n.s. 43 18.4 106 18.8
Never married 16.5(1)** 27 11.5 28 4.2
Other n.s. 13 5.6 47 7.0

Note. PCL-5-M = monthly version of the PTSD Checklist for DSM-5; PCL-5-W = weekly administered version of the PTSD Checklist for DSM-5; T0 =

baseline; T1 = Time 1; n.s. = nonsignificant test; df = degrees of freedom; M = mean; SD = standard deviation.
*Significant difference at p \ .05; **significant difference at p \ .001.
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core features of the construct, providing a clear and rele-
vant meaning for the general factor that does not change
between studies. Model fit for all bifactor S-1 models
was determined using AFIs and the following ancillary
indices (see Rodriguez et al., 2016b): omega hierarchical
(vH), explained common variance (ECV), construct
replicability (H), factor determinacy (FD), percentage of
uncontaminated correlations (PUC), and average rela-
tive parameter bias (ARPB). All ancillary indices and
information on their interpretation are presented in
Table 4. Bifactor S-1 models with mixed evidence of
multidimensionality were followed up with higher-order
models to assess whether a single second-order factor
(e.g., PTSD) composed of several first-order factors
(e.g., symptom clusters) was a good fit to the data.

The best-fitting model for PCL-5-M was then fit to
the PCL-5-W data at T1–T4 to establish equality of
form (i.e., configural invariance) across versions of
the measure (PCL-5-M at T0 and PCL-5-W at T1)
and over repeated administrations (PCL-5-W at T1–
T4). It is necessary to establish configural invariance
before assessing for more strict forms of measurement
invariance (Brown, 2015). After establishing config-
ural invariance, we assessed equality of factor load-
ings (i.e., metric, or weak invariance) and thresholds
(i.e., scalar, or strong invariance) using moderated
nonlinear factor analyses (MNLFAs; Bauer, 2017) in
MPlus. MNLFA is an advanced factor analysis and
item response theory approach that allows for model
parameters (e.g., factor loadings, factor thresholds) to
vary as a function of a moderator (e.g., measurement
versions, time) while holding the latent variable(s)
constant to generate estimates of differential func-
tioning (see Jones, 2019). The significance of the mod-
erating effect can thus be used as a test of the
assumption that item loadings and thresholds are
equal across levels of the moderator. Only after con-
figural, metric, and scalar invariance are established
for a measure can differences in measured outcomes
be assumed to represent true differences in the mea-
sured construct and not unstable measurement prop-
erties (Brown, 2015).

Finally, the criterion-related concurrent validity of
PCL-5s with the PHQ-9s was assessed via bivariate cor-
relations of the measures’ total scores. Equivalence tests
in SPSS were used to assess whether correlations
between PCL-5-Ws and their respective PHQ-9s at T1–
T4 were statistically equivalent to each other and to the
correlation between PCL-5-M and PHQ-9 at T0
(Lakens, 2017). Similar equivalence tests were con-
ducted to assess the equivalence of all PCL-5-W reliabil-
ity coefficients (i.e., omega; v) with each other and with
the reliability of PCL-5-M.

Transparency and Openness

Data from this study are maintained at the University of
Texas Health Science Center at San Antonio in the
STRONG STAR Repository. Requests for access to the
data as well as for materials and the analysis code can be
emailed to repository@strongstar.org.

Results

Preliminary Analyses

Monthly Administered PCL-5. The total n of available PCL-
5-M data was 234; of this subset, there were no missing
data. The average PCL-5-M total score was 51.76
(SD= 12.64, range = 16–80) and was normally distrib-
uted. Several items demonstrated extreme non-
normality (i.e., skew or kurtosis . 1.0; item-level nor-
mality for both versions of PCL-5 are presented in
greater detail in Appendix C of the Supplemental
Materials). Using PCL-5 symptom counts (item score
ø 2), 95.3% of the sample had a provisional PTSD
diagnosis. There were no univariate outliers for PCL-5-
M total scores.

Weekly Administered PCL-5. For PCL-5-W, the n at T1
was 671, T2 was 633, T3 was 607, and T4 was 294. The
average PCL-5-W total score at T1 was 48.49 (SD =
15.17), T2 was 47.00 (SD= 15.70), T3 was 44.58 (SD=
17.13), and T4 was 42.24 (SD= 18.24). Total PCL-5-W
at all time points were normally distributed. Several
items demonstrated extreme non-normality (see
Appendix C in the Supplemental Materials). Using
PCL-5 symptom counts (item score ø 2), 92.0% of the
sample was found to have a provisional PTSD diagno-
sis. There were no univariate outliers for T1 PCL-5-W
total scores.

Nine-Item Patient Health Questionnaire. For PHQ-9, the n
at T0 was 234, T1 was 672, T2 was 629, T3 was 606, and
T4 was 292. The average PHQ-9 total score at T0 was
16.56 (SD = 5.72), T1 was 14.82 (SD = 5.87), T2 was
13.55 (SD = 6.22), T3 was 12.71 (SD = 6.56), and T4
was 13.68 (SD = 6.11). Total PHQ-9 at all time points
were normally distributed. There were no univariate
outliers for T0 PHQ-9 total scores.

Primary Analyses

PCL-5-M Factor Structure
Four-Factor CFA. We used the PCL-5-M sub-sample

(n= 234) for the CFA of the four-factor DSM-5model.
The factor structure (APA, 2013) and item loadings are
presented in Figure 1, and all indices of global model fit
are presented in Table 3. Items were treated as ordered
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categorical (i.e., ordinal). All reported item loadings are
standardized. This model was a poor fit to the data,
although SRMR was adequate (SRMR= .072). Due to
the poor model fit of the hypothesized model, MIs were
examined to assess for areas of localized strain. Several
large MIs were identified that were consistent with the-
ory and previous literature. The final modified model
was an adequate fit to the data and included four modi-
fications, including loading Item 19 on the NACM fac-
tor instead of Arousal and correlating the residual
variances of Items 12 and 13, 13 and 14, and 12 and 14.

CFAs of Alternative Models. Based on the high number
of modifications required to achieve an adequate model
fit for the four-factor DSM-5 model, we next examined
several alternative models using the PCL-5-M sub-
sample (n = 234). The global fit indices for all models
are presented in Table 3. These models included (a) a
novel five-factor model derived from the modified four-
factor DSM-5 model results that treats Items 12–14 as a
separate Anhedonia factor (i.e., the five-factor
Anhedonia model); (b) the four-factor Dysphoria model
(Simms et al., 2002); (c) the six-factor Anhedonia model
(Tsai et al., 2014); and (d) the seven-factor Hybrid model
(Armor et al., 2014).

Five-Factor Anhedonia Model. Our five-factor
Anhedonia model is similar to the four-factor DSM-5
model except that the NACM factor is split into a
Posttraumatic Negative Affect factor (including post-
traumatic amnesia, posttraumatic cognitions, distorted
blame, and persistent negative emotions) and an

Anhedonia factor (including loss of interest, detachment
from others, and persistent inability to experience posi-
tive emotions). This model was an adequate fit to the
data without any modifications.

Four-Factor Dysphoria Model (Simms et al.,
2002). The four-factor Dysphoria model is similar to
the four-factor DSM-5 model except that Items 15, 19,
and 20 load on the NACM factor instead of the Arousal
factor. This model was an adequate fit to the data on all
indices except RMSEA (RMSEA = .091). Following
the same procedure as for the four-factorDSM-5model,
MIs were examined, and modifications were sequentially
applied until the model achieved adequate fit on all
indices. Similar to the four-factor DSM-5 model, the
four-factor Dysphoria model required correlation of the
residual variances of the Anhedonia items, including
Items 12 and 13, and Items 13 and 14. The final modi-
fied model was an adequate fit to the data.

Six-Factor Anhedonia Model (Tsai et al., 2014). As
previously described, the six-factor Anhedonia model is
similar to our five-factor Anhedonia model except that
the Arousal factor is split into Dysphoric Arousal and
Anxious Arousal factors. This model was a good fit to
the data on all indices without any modifications.
However, problematically high inter-factor correlations
(rø .85, Brown, 2015) indicated poor discriminant
validity between factors, suggesting the model may be
over-factored (r = .45–.96). Following a similar proce-
dure as for the four-factor DSM-5 model, MIs were
examined, and modifications were sequentially applied

Figure 1. Four-Factor CFA of PCL-5-M.
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to try to improve inter-factor correlations while main-
taining good model fit. No model modifications resulted
in acceptable inter-factor correlations.

Seven-Factor Hybrid Model (Armor et al.,
2014). As previously described, the seven-factor
Hybrid model is similar to the six-factor Anhedonia
model (Tsai et al., 2014) except that the Dysphoric
Arousal factor is split into Externalizing Behaviors
and Dysphoric Arousal factors. This model was a
good fit to the data on all indices without any modifi-
cations. However, impossibly high inter-factor corre-
lations (i.e., r ø 1.0) indicate model misfit and may
suggest that the model is over-factored (r = .45–
1.09). Following the same procedure as for the six-
factor Anhedonia model, MIs were examined, and
modifications were sequentially applied to try to
improve inter-factor correlations while maintaining
good model fit. No model modifications resulted in
acceptable inter-factor correlations.

Configural Invariance of the Five-Factor Anhedonia Model. Of
the aforementioned models, the five-factor Anhedonia
model was the most reasonable model considering that
(a) both four-factor models required modifications such
that the Anhedonia items’ residual variances were
largely inter-correlated, and (b) the six- and seven-factor
models were likely over-factored given their high inter-
factor correlations. Thus, the five-factor Anhedonia
model was selected as the model to be tested for invar-
iance across versions of PCL-5 and for PCL-5-W over
time. To first establish configural invariance, this model
was separately applied via CFA to PCL-5-W at each
time point (T1 n = 671; T2 n = 633; T3 n = 607; T4 n
= 294). Model fit was good at each time point for all
indices except T2–T4 RMSEA (RMSEA = .081–.094);
RSMEA was good at T1 (RMSEA = .078; global fit
indices are presented in Table 3). There were problemati-
cally high (i.e., rø .85, Brown, 2015) inter-factor corre-
lations between several factors at T3 and T4, indicating
that discriminant validity between factors may worsen
over time. MIs were examined, and modifications were
sequentially applied to try to improve inter-factor corre-
lations and model fit at all time points. Although we
identified several large MIs that were consistent with
theory and previous literature and that resulted in
improved model fit (i.e., RMSEA ł .08; Awang, 2015),
no modifications resulted in lower inter-factor correla-
tions at T3 and T4, which may indicate that PCL-5-W
factors lose discriminant validity over time or that the
model is over-factored and does not generalize across
repeated administrations. Given the high inter-factor
correlations between multiple factors at T3 and T4, we

next assessed the evidence for a primarily unidimen-
sional factor structure.

Examination of a Unidimensional Factor Structure
Bifactor S-1 Model. Previous research has found sup-

port for a bifactor model for PCL-5-M, with evidence
for a strong general factor and mixed evidence for weak
additional factors (e.g., Byllesby & Palmieri, 2023;
Schmitt et al., 2018). Thus, we used a bifactor S-1 model
to further assess the potential unidimensional structure
of PCL-5-M using the PCL-5-M sub-sample (n = 234).
As previously described, the bifactor S-1 model
addresses a criticism of the symmetrical bifactor model
regarding the limited interpretability and generalizabil-
ity of the general factor (Eid et al., 2017). Given that the
best-fitting CFA was the novel five-factor Anhedonia
model, we included specific factors consistent with the
five-factor Anhedonia model (i.e., Avoidance,
Posttraumatic Negative Affect, Anhedonia, Arousal) in
our bifactor S-1 model, with the Re-experiencing factor
as the reference facet.

The bifactor S-1 model was an adequate fit to the
data, although the Item 7 loading on the Avoidance fac-
tor had to be fixed to 1 for the model to be identified.
There were two negative item loadings, both on their
specific factors: Items 8 (b = 2.112, p = .211) and 19
(b= 2.159, p= .022). MIs were examined, and modifi-
cations were sequentially applied to address these nega-
tive factor loadings. The final bifactor model was
modified such that Item 19 loaded on the Anhedonia
factor instead of Arousal, and Item 8 loaded on the
Avoidance factor instead of Posttraumatic Negative
Affect. This modified model was an adequate fit to the
data (Table 3). In addition, the factor loading for Item 7
on the Avoidance specific factor no longer had to be
fixed to 1 to identify the model. Ancillary indices sug-
gested a strong general factor and provided some evi-
dence for weak specific factors (Table 4). Although the
reliability of the specific factors was questionable and
they may broadly be weakly measured, the presence of
meaningful multidimensionality suggests that the use of
a single factor for PCL-5-M is likely biased.

Higher-Order Model. Given the evidence from the
bifactor S-1 models for a strong over-arching factor
that may be biased by unaccounted-for variance due to
weak specific factors, we next examined a higher-order
model using the PCL-5-M sub-sample (n = 234) in
which a superordinate second-order factor (i.e.,
PTSD) is composed of several first-order factors (i.e.,
Re-experiencing, Avoidance, Posttraumatic Negative
Affect, Anhedonia, Arousal). Unlike bifactor models,
higher-order models do not assume independence of
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the specific (i.e., first-order) factors, and thus may be
better able to model both the strong general (i.e., sec-
ond order) factor and the influence of specific factors
that are not independent from the general factor yet
account for multidimensionality in the data. This
model may also be the most theoretically consistent

model for PTSD, as the symptom clusters are theoreti-
cally considered to be components of the overall PTSD
construct and therefore may not be expected to be
independent (e.g., APA, 2013). In our sample, the
higher-order model was an adequate fit to the data
without any modifications (Table 3).

Table 3. Global Model Fit for All Tested Models.

Model x2 df CFI TLI SRMR RMSEA Highest IFC

PCL-5-M (T0)
CFA

Four-factor DSM-5 551.951 164 .912 .898 .072 .101 .75
Modified four-factor DSM-5 359.256 161 .955 .947 .058 .073 .75
Five-factor Anhedonia 363.862 160 .954 .945 .058 .074 .75
Four-factor Dysphoria 479.367 164 .928 .917 .067 .091 .70
Modified four-factor Dysphoria 390.897 162 .948 .939 .059 .078 .74
Six-factor Anhedonia 263.853 155 .975 .970 .049 .055 .96a

Seven-factor Hybrid 251.802 149 .977 .970 .047 .054 1.09a

One-factor 852.009 170 .845 .827 .086 .131 —
EFA

One factor 852.009 170 .845 .827 .106 .131 —
Two factor 522.787 151 .916 .894 .076 .103 .50
Three factor 371.416 133 .946 .923 .062 .088 .42
Four factor 225.738 116 .975 .959 .047 .064 .44
Five factor 165.033 100 .985 .972 .037 .053 .54
Six factor 128.909 85 .990 .978 .031 .047 .50
Seven factor 97.370 71 .994 .984 .024 .040 .58

Bifactor
Bifactor S-1 361.878 156 .953 .943 .058 .075 —
Modified Bifactor S-1 301.922 155 .967 .959 .054 .064 —

Higher order
Five-factor Anhedonia 405.018 165 .946 .937 .062 .079 —
Modified five-factor Anhedonia 290.845 163 .971 .966 .053 .058 —

PCL-5-W
CFA

Five-factor Anhedonia
T1 816.674 160 .965 .958 .037 .078 .82
T2 816.989 160 .976 .971 .032 .081 .84
T3 1024.554 160 .977 .972 .033 .094 .88a

T4 551.560 160 .973 .967 .041 .091 .87a

Higher order
Five-factor Anhedonia

T1 951.400 165 .958 .951 .042 .084 —
T2 906.178 165 .972 .968 .035 .084 —
T3 1095.175 165 .975 .971 .036 .096 —
T4 561.105 165 .972 .968 .043 .090 —

Modified five-factor Anhedonia
T1 665.040 163 .973 .969 .036 .068 —
T2 661.269 163 .983 .981 .030 .066 —
T3 751.658 163 .984 .981 .030 .077 —
T4 418.975 163 .982 .979 .038 .073 —

Note. Index that indicates good fit is formatted in bold. Index that indicates adequate fit is formatted in bold and italic. All x2-tests were significant at p

\ .001. PCL-5-M = PTSD Checklist for DSM-5, monthly version; PCL-5-W = PTSD Checklist for DSM-5, weekly version; T0 = baseline (n = 234); T1 =

Time 1 (n = 671); T2 = Time 2 (n = 633); T3 = Time 3 (n = 607); T4 = Time 4 (n = 294); CFA = confirmatory factor analysis; EFA = exploratory factor

analysis; df = degrees of freedom; CFI = comparative fit index; TLI = Tucker–Lewis index; SRMR = standardized root mean square residual; RMSEA =

root mean squared error of approximation; IFC = inter-factor correlation. Detailed information regarding the EFA can be found in Appendix B of the

Supplemental Materials.
aIFC is problematically high ( ø .85; Brown, 2015).
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Configural Invariance of the Higher-Order Five-Factor Anhedonia
Model. The higher-order five-factor Anhedonia model fit
the data well while best accounting for multidimensional-
ity in the data and the high inter-relatedness of factors.
We next assessed the configural invariance of the higher-
order five-factor Anhedonia model across versions of
PCL-5 and for PCL-5-W over time. As before, the model
was separately applied via CFA to each PCL-5-W time
point (T1 n = 671; T2 n = 633; T3 n = 607; T4 n =
294). Model fit was good at each time point for all
indices except RMSEA, which was poor (Table 3). MIs
were examined at all time points (T0–T4), and modifica-
tions were sequentially applied to try to improve model
fit at all time points. The final model was modified such
that we correlated the residual variances for Items 17 and
18, and we cross-loaded Item 19 on the Anhedonia and
Arousal factors. The final modified higher-order five-fac-
tor Anhedonia model (see Figure 2) was a good to

adequate fit at all time points (T0–T4), thus providing
evidence of configural invariance for this factor structure
between PCL-5-M (T0) and PCL-5-W (T1), and for
PCL-5-W over time (T1—T4).

Metric and Scalar Invariance of the Higher-Order Five-Factor
Anhedonia Model. Metric and scalar invariance was
assessed via MNLFA using likelihood ratio tests
(LRTs) and Akaike information criterion (AIC). For
MNLFA, the MLR estimator is required. Two
MNLFA models were created. The first model com-
pared PCL-5-M (T0) to PCL5-W (T1) using the com-
bined T0 and T1 data (n = 905) and with time as a
dichotomous moderator (T0 or T1) of first- and second-
order factor means (scaled scores) and variances and
item thresholds and intercepts. Since PCL-5-M was used
at T0, and PCL-5-W at T1, our use of time as a

Figure 2. Modified Higher-Order Model With a Single Second-Order Factor and Five First-Order Factors.
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moderator in this model allowed us to assess for measure-
ment differences between versions of PCL-5. The second
model compared PCL-5-W across repeated administra-
tions (T1–T4) using the combined T1–T4 data (n =
2,205) and time as a continuous moderator (T1–T4) to
assess for changes in the measurement characteristics of
PCL-5-W over time. For eachMNLFAmodel, individual
models were run where each model allowed for differen-
tial functioning as a function of time for (a) the second-
order factor mean and variance; (b) one first-order factor
mean, variance, and second-order factor loading; or (c)
one item (first-order) factor loading and intercept. We
compared each of these models to the model with no
moderators, with a significant LRT and a DAIC ø 2
(Burnham & Anderson, 2004) used to identify better

fitting models. All moderated parameters that resulted in
significant model improvement were then included in a
full model, and nonsignificant parameters were then
trimmed to create the final MNLFA model. All signifi-
cant moderated parameters are presented in Table 5.

Invariance Across Versions of PCL-5. The final MNLFA
model included significant moderation of the second-
order factor mean and variance, with mean PTSD signif-
icantly decreasing between PCL-5-M and PCL-5-W,
and variance significantly increasing. Similarly, the
model also included significant moderation of the mean
and variance of the Avoidance first-order factor, such
that it significantly decreased between PCL-5-M and
PCL-5-W, with variance significantly increasing. In

Table 4. Ancillary Indices for the Modified Bifactor S-1 Model.

Level

Factor

General Avoidance Posttraumatic negative affect Anhedonia Arousal

Model
PUC .884 — — — —
ARPB .109 — — — —

Factor
ECV .648 .412 .422 .559 .438
v .940 .763 .793 .883 .754
vH .858 .307 .335 .484 .272
H .931 .498 .501 .721 .655
FD .956 .830 .764 .897 .920

Item IECV
Item 1 1.000
Item 2 1.000
Item 3 1.000
Item 4 1.000
Item 5 1.000
Item 6 .563
Item 7 .598
Item 8 .681
Item 9 .531
Item 10 .375
Item 11 .788
Item 12 .393
Item 13 .390
Item 14 .430
Item 15 .959
Item 16 .661
Item 17 .353
Item 18 .562
Item 19 .648
Item 20 .798

Note. n = 234; index consistent with unidimensionality is formatted in bold; index consistent with multidimensionality is formatted in bold and italic;

PUC = percentage of uncontaminated correlations (..80 indicates unidimensionality; Reise et al., 2013); ARPB = average relative parameter bias (\.10

indicates minimal difference between the general factor and a single-factor CFA of the same data; Bonifay et al., 2015; Rodriguez et al., 2016a); ECV =

explained common variance (..85 suggests a strong factor; \.70 indicates multidimensionality; Stucky & Edelen, 2014); v = omega and vH = omega

hierarchical (..50 suggests adequate reliability; Reise et al., 2013); H = construct replicability (..80 indicates a well-defined latent factor; Hancock &

Mueller, 2001); FD = factor determinacy (..90 indicates an adequate correlation between estimates and true scores; Gorsuch, 1983); IECV = item-level

ECV (..50 indicates an item represents the general factor more than the specific factor; Schmitt et al., 2018).

Darnell et al. 231



addition, three items demonstrated significant differen-
tial item functioning (DIF; i.e., moderation of item load-
ings and/or thresholds) for their intercepts: Items 3 and
8 were higher for PCL-5-W, and Item 13 was higher for
PCL-5-M. There was no significant DIF for the factor
loadings of any item. However, the second-order factor
loading for the Anhedonia first-order factor was signifi-
cantly moderated by time, such that anhedonia contrib-
uted more to overall PTSD for PCL-5-W compared to
PCL-5-M. Overall, only 1 second-order factor loading
and 3 (out of 20) item intercepts demonstrated differen-
tial functioning between PCL-5-M and PCL-5-W. We
therefore found PCL-5-W to have at least partial metric
and scalar invariance with PCL-5-M.

Invariance Over Repeated PCL-5-W Administrations. The
final MNLFA model included significant moderation of
the second-order factor mean and variance, with mean
PTSD significantly decreasing for PCL-5-W over time,

and variance significantly increasing. The model also
included significant moderation of the mean of the
Posttraumatic Negative Affect first-order factor, such
that posttraumatic negative affect significantly
decreased over time. In addition, two items demon-
strated significant DIF for their intercepts: Item 1
decreased over time, and Item 3 increased. Furthermore,
two items demonstrated significant DIF for their first-
order factor loadings: Items 7 and 10 both contributed
less to their first-order factors over time. Overall, only
four items demonstrated significant DIF, two for their
intercepts and two for their factor loadings. We there-
fore found PCL-5-W to have at least partial metric and
scalar invariance over repeated administrations.

Criterion-Related Concurrent Validity. Bivariate correlations
and comparisons are presented in Table 6. All correla-
tions were significant at p \ .001. PCL-5-M (T0) was
found to have adequate concurrent validity (rø .45;
DeVon et al., 2007), with the PHQ-9 at T0. Correlations
between PCL-5-W at each time point with PHQ-9 at the
respective time point (e.g., the correlation between T1
PCL-5-W and T1 PHQ-9) also demonstrated at least
adequate concurrent validity. Per Lakens (2017), we
were adequately powered to detect an effect as low as
d= .25 for comparisons of all correlations; thus, equiva-
lence boundaries of the PCL-5-M correlation were set at
r = .51 6 .11 (i.e., lower bound = .40, upper bound =
.62). Two-tailed 90% confidence intervals (CIs) for each
PCL-5-W–PHQ-9 correlation determined that the corre-
lation between PCL-5-W at T1 and PHQ-9 at T1 was not
equivalent to that of PCL-5-M and PHQ-9 at T0. The
correlations of PCL-5-W at T1–T4 with PHQ-9s at their
respective time points were all equivalent. We used post
hoc z-tests to explore the potential for superiority
between PCL-5-M (T0) and PCL-5-W (T1) correlations
with PHQ-9 (T0 and T1, respectively). The results
revealed that PCL-5-W had a significantly larger correla-
tion, with a large effect size (ø .50; Cohen, 1988).

Reliability. All v’s are presented in Table 7; v was used as
the index for reliability given evidence that factor load-
ings violated the assumption of tau equivalence for
Cronbach’s alpha (Hayes & Coutts, 2020; Trizano-
Hermosilla & Alvarado, 2016). Omegas ..500 and
..800 were considered evidence of adequate and good
reliability, respectively (Reise et al., 2013). The reliability
of PCL-5-M was good, as was PCL-5-W’s at each time
point. Using an effect size of d = .25, the equivalence
boundaries of the PCL-5-M reliability coefficient were
set at r = .907 6 .109 (i.e., lower bound = .798, upper
bound= 1.00). Using 5,000 bootstrapped samples, two-
tailed 90% CIs for each PCL-5-W reliability coefficient

Table 5. Significantly Moderated Parameter Estimates in the
MNLFA Models Comparing PCL-5-M to PCL-5-W and PCL-5-W
Over Time.

Parameter

PCL-5-M (T0) vs.
PCL-5-W (T1)

PCL-5-W over
Time (T1–T4)

Estimate Estimate

Second-order factor
Mean 20.596** 20.175**
Variance 0.482** 0.160**
Loading

Anhedonia 0.167* —
First-order factor
Re-experiencing factor

Intercept
Item 1 (Intrusions) — 20.035*
Item 3 (Flashbacks) 0.225* 0.054*

Avoidance factor
Mean 20.529* —
Variance 0.568* —
Loading

Item 7 (external avoidance) — 20.022*
Negative affect factor

Mean — 20.077*
Intercept

Item 8 (amnesia) 0.416** —
Loading

Item 10 (blame) — 20.022*
Anhedonia

Intercept
Item 13 (detachment) 20.131** —

Note. Model comparing T0 and T1 n = 905; model comparing T0–T4

n = 2,205; MNLFA = moderated nonlinear factor analysis; PCL-5-M =

monthly version of the PTSD Checklist for DSM-5; PCL-5-W = weekly

administered version of the PTSD Checklist for DSM-5; T0 = baseline;

T1 = Time 1; T2 = Time 2; T3 = Time 3; T4 = Time 4.

**Significant at p \ .001; *significant at p \ .05.
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determined that all administrations of PCL-5-W were
equivalent to those of PCL-5-M.

Discussion

The four-factor DSM-5model of PCL-5-M (APA, 2013)
was a poor fit to the data, and evidence indicated that
the measure may be best modeled with a higher-order
model with one second-order factor (i.e., PTSD) and five
first-order factors (i.e., Re-experiencing, Avoidance,
Posttraumatic Negative Affect, Anhedonia, Arousal).
This model demonstrated configural invariance and
partial metric and scalar invariance across PCL-5-M
and PCL-5-W, and for PCL-5-W across time (T1–
T4). Therefore, PCL-5-W demonstrated sufficient
measurement invariance with PCL-5-M, indicating
that the two versions of the measure assess the same
construct, and that changes in measurement across
time are likely reflective of the true change (Brown,
2015).

Although the final factor structure used in this study
was novel, it is similar to other published models in sev-
eral ways. First, both the six-factor Anhedonia (Tsai
et al., 2014) and seven-factor Hybrid models (Armor
et al., 2014) have nearly identical Re-experiencing,
Avoidance, Posttraumatic Negative Affect, and
Anhedonia factors. Second, these two models, as well as

the five-factor Dysphoric Arousal model (Elhai et al.,
2011), split the Arousal factor into Dysphoric Arousal
and Anxious Arousal factors. We did not split the
Arousal factor in our model; however, we correlated the
residual covariance for the two Anxious Arousal items
(i.e., hypervigilance, exaggerated startle), which may
suggest that these items do in fact relate to a latent factor
distinct from the Dysphoric Arousal items. However,
with only two indicators, it is impossible to know if the
two Anxious Arousal items are truly related via a shared
latent factor or whether their relationship is superficial
due to similarity in item wording and placement in the
measure (Rasmussen et al., 2019). We therefore opted to
correlate the residual covariance for these items instead
of treating them as indicators of a distinct factor given
the limitations of two-item factors and the high inter-
factor correlations for the six- and seven-factor models
in our study, which suggest that these models may be
over-factored. However, the problematic fit of these
models may be a byproduct of the measure itself due to
the limited number of relevant items; thus, our results
cannot speak to whether Anxious Arousal should be
considered a separate factor. Instead, we can only deter-
mine that PCL-5 cannot sufficiently capture this con-
struct, and future research should further explore the
latent factor structure of PTSD using a measure with a
larger item set.

Table 6. Criterion-Related Concurrent Validity of PCL-5-W With PCL-5-M and PHQ-9.

Equivalence tests

Measure Correlation with measure n Equivalence lower bound Equivalence upper bound

PHQ-9 (T0) PCL-5-M (T0)
(.51)

234 .40 .62

Measure Correlation with measure n
90% CI

Lower bound
90% CI

Upper bound

PHQ-9 (T1) PCL-5-W (T1)
(.80)

669 .77 .82

PHQ-9 (T2) PCL-5-W (T2)
(.85)

628 .83 .87

PHQ-9 (T3) PCL-5-W (T3)
(.87)

605 .85 .88

PHQ-9 (T4) PCL-5-W (T4)
(.82)

291 .78 .85

Post-hoc significance test

Z q

T0 vs. T1 27.0181 0.536

Note. Equivalent values are marked in bold format. PCL-5-W = weekly administered version of the PTSD Checklist for DSM-5; PCL-5-M = monthly

version of the PTSD Checklist for DSM-5; PHQ-9 = nine-item Patient Health Questionnaire; 90% CI = 90% confidence interval, T1 = Time 1, T2 =

Time 2, T3 = Time 3, T4 = Time 4. For the post hoc significance test, the z-score was significant at p \ .001, and the effect size estimate was large (q .

0.500; Cohen, 1988).
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Overall, PCL-5-W was largely invariant with PCL-5-
M and over repeated administrations; the final factor
structure fits well at all time points (T0–T4; i.e., config-
ural invariance), and few items demonstrated significant
DIF for factor loadings (i.e., metric invariance) or inter-
cepts (i.e., scalar invariance). These results suggest that
PCL-5-W is mostly comparable to PCL-5-M and can be
validly used to track PTSD symptoms over time.
However, there were a few significant differences for
model parameters between measure versions and across
time. First, means for the second-order factor represent-
ing overall PTSD decreased and variance increased from
T0 to T1 and from T1 to T4. This difference most likely
represents the expected response to PTSD treatment,
even for the model comparing PCL-5-M to PCL-5-W.
For that model, although T1 for PCL-5-W was chosen
as the comparator for PCL-5-M because it was the most
similar PCL-5-W administration in terms of timing, T0
for PCL-5-M occurred prior to treatment, and T1 for
PCL-5-W occurred within the first week of treatment.
Despite few treatment sessions having occurred for cases
at T1, the decrease in PTSD means and increase in var-
iance may reflect an initial treatment response consistent
with a phase model of psychotherapy (Stulz & Lutz,
2007), in which the initial treatment sessions may be
expected to produce some improvement in well-being
via increased treatment engagement, motivation, and
positive expectations for change.

Second, the mean decreased and variance increased for
the Avoidance first-order factor, above and beyond the

change in overall PTSD (i.e., the second-order factor).
This pattern was only observed for the comparison of
PCL-5-M with PCL-5-W, not for PCL-5-W over time.
Although it is possible that avoidance is especially respon-
sive within the first few sessions of treatment given that it
is an explicit (e.g., Foa, 2011) or implicit (Resick et al.,
2016) treatment target for the majority of PTSD treat-
ments included in this study, the inconsistent finding
between the two models may alternatively suggest that
assessment of avoidance symptoms on a weekly basis
results in some under-reporting of these symptoms com-
pared to monthly assessment. It may be that avoidance
behaviors vary in frequency and severity from week-to-
week; thus, retrospective reporting over the past week
would result in more variable, and potentially lower, esti-
mates than reporting over the past month, which may rep-
resent a more general, trait-like estimate of avoidance.

Third, several individual items demonstrated signifi-
cant DIF for item loadings or intercepts. The model
comparing PCL-5-M to PCL-5-W largely demonstrated
metric invariance, other than the significant difference in
second-order factor loading for Anhedonia, suggesting
that PCL-5-M and PCL-5-W are reasonably compara-
ble. This model also demonstrated partial scalar invar-
iance, with only three items demonstrating significant
DIF for item intercepts, including lower intercepts for
PCL-5-W Items 3 (flashbacks) and 8 (posttraumatic
amnesia), and a higher intercept for PCL-5-W Item 13
(detachment from others). The model comparing PCL-
5-W across time points demonstrated significant DIF
for both item loadings and thresholds; however, this
DIF only occurred for two items each, suggesting partial
metric and scalar invariance that supports the use of
PCL-5-W to validly track PTSD symptoms over time.
Regarding item loadings, Item 7 (i.e., external avoid-
ance) on the Avoidance factor and Item 10 (i.e., dis-
torted blame) on the Posttraumatic Negative Affect
factor both demonstrated lower factor loadings over
time. Regarding item intercepts, two items demonstrated
significant DIF: Item 1 (intrusive memories) decreased
over time, and Item 3 (flashbacks) increased.
Interestingly, Item 3 was the only item to demonstrate
significant DIF for both MNLFA models, however, in
opposite directions. This finding may indicate that PCL-
5-W initially under-reports flashbacks (compared to
PCL-5-M), but as time passes, the ability of the measure
to capture flashbacks may improve.

Although we established sufficient metric and scalar
invariance between PCL-5-M and PCL-5-W, and for
PCL-5-W over time, to recommend the use of PCL-5-W
to track PTSD symptoms, there is reason to be cautious
in the interpretation of PCL-5-W total scores. Several
of our findings suggest that, compared to PCL-5-M,
PCL-5-W has more questionable construct validity.

Table 7. Reliability Estimates (v) for PCL-5-M (T0) and PCL-5-
W (T1–T4).

Internal consistency
Equivalence
lower bound

Equivalence
upper bound

PCL-5-M
(.91)

.80 1.00

Internal consistency
90% CI

Lower bound
90% CI

Upper bound

PCL-5-W (T1)
(.93)

.93 .94

PCL-5-W (T2)
(.96)

.95 .96

PCL-5-W (T3)
(.96)

.96 .97

PCL-5-W (T4)
(.96)

.95 .97

Note. Values equivalent to PCL-5-M are marked in bold format; PCL-5-M =

monthly version of the PTSD Checklist for DSM-5; PCL-5-W = weekly

administered version of the PTSD Checklist for DSM-5; T0 = Time 0

(baseline), T1 = Time 1, T2 = Time 2, T3 = Time 3, T4 = Time 4. T0 n =

234; T1 n = 671; T2 n = 633; T3 n = 607; T4 n = 294; 90% CI = 90%

confidence interval.
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First, the significant DIF for both models suggests PCL-
5-W may not accurately capture some PTSD-specific
symptoms (i.e., flashbacks, posttraumatic amnesia,
external avoidance, distorted blame, intrusive memories)
and may lead to over-reporting of detachment from oth-
ers (a symptom on the Anhedonia factor). Similarly,
second-order factor loading for Anhedonia was signifi-
cantly higher for PCL-5-W than for PCL-5-M, suggest-
ing that the overall estimate for PTSD may be more
reflective of anhedonia symptoms for PCL-5-W.
Second, the means of the Posttraumatic Negative Affect
factor for PCL-5-W significantly decreased over time,
above and beyond the change in overall PTSD. This
finding may indicate that PCL-5-W does not adequately
capture trauma-related negative emotions and posttrau-
matic cognitions. However, this factor represents
another primary target of CBT-based interventions for
PTSD (e.g., posttraumatic cognitions; Resick et al.,
2016); thus, our results may alternatively reflect that
these target symptoms are especially likely to improve
during treatment. Third, the correlation between PCL-
5-W and PHQ-9 at T1 was not equivalent to the correla-
tion between PCL-5-M and PHQ-9 at baseline.
Although failing to reject our null hypothesis that these
correlations would be non-equivalent does not provide
evidence in support of the null, the lack of any overlap
for our CIs and the boundary interval is consistent with
the interpretation that these correlations are not equiva-
lent. This interpretation is further supported by a post
hoc superiority test, which suggested PCL-5-W correla-
tion may be significantly higher than the PCL-5-M cor-
relation, with a large effect size. These higher
correlations could be a byproduct of measurement dif-
ferences, considering the similarity in retrospective
reporting timescale between PCL-5-W and PHQ-9, com-
pared to PCL-5-M. However, many of PCL-5-W corre-
lations exceeded the threshold to suggest inadequate
discrimination with PHQ-9 (rø .85; Brown, 2015), and
MNLFA results suggest a pattern of poorer assessment
of trauma-specific symptoms and greater capture of
anhedonia, the characteristic symptoms of depression
(Clark &Watson, 1991).

All together, these findings could suggest that the
comparability between PCL-5-W and PCL-5-M
decreases over repeated administrations, such that PCL-
5’s initial ability to converge with, yet discriminate
between, PTSD and depression symptoms is lost with
repeated weekly administrations. One limitation of our
study is that, without repeated PCL-5-M administrations
and/or inclusion of other symptom-tracking measures
with which to compare, it is impossible to determine if
the decreasing discriminative ability of PCL-5-W is a
product of response bias. It may be that, with repeated
administration of multiple symptom-tracking measures

in close temporal proximity (e.g., weekly or daily admin-
istration), respondents get ‘‘locked in’’ on a response pat-
tern across measures, such that responses across
measures generally reflect how the respondent perceives
their global mental and behavioral health (similar to the
Halo effect, see Wetzel et al., 1981). If this is true, it
would question the incremental utility of using multiple
measures to track session-by-session change.
Furthermore, this phenomenon may be exacerbated by
the high degree of overlap between symptoms of depres-
sion and several of the factors/items on PCL-5. With
potentially 9 out of 20 items representing factors consis-
tent with the tripartite model of depression and anxiety
(i.e., Anhedonia, Arousal; Clark &Watson, 1991), nearly
half of PCL-5 may represent these commonly co-
occurring syndromes and not symptoms specific to
PTSD. Respondents may thus be more likely get ‘‘locked
in’’ to a response pattern more representative of depres-
sion and anxiety, given the high similarity in content
between the measures. Future research should test
response bias by assessing whether repeated administra-
tions of PCL-5-M and/or session-by-session measures of
other symptoms (e.g., anxiety symptoms) demonstrate
similarly increasing correlations over time. In addition,
researchers and clinicians may consider whether a
symptom-tracking measure for PTSD should include all
relevant symptoms, or just those unique to the syndrome
to improve discriminate validity and decrease measure-
ment error. The use of factor-level and potentially item-
level scores alongside total scores may facilitate interpre-
tation and ensure tracked change reflects all relevant
symptoms and not just those most characteristic of
depression (i.e., anhedonia).

Other limitations for this study include the use of
data generated from clinical trials. Clinical trials are
arguably not comparable to typical clinical care due to
poor external validity (e.g., Diener et al., 2022; Hansen
et al., 2002). For example, the necessity of strong adher-
ence to treatment protocols in clinical trials may limit
the clinical actionability of repeated measurement (i.e.,
changing treatment plans when measurement indicates
no clinically meaningful change) and thus limit partici-
pants’ motivation to carefully respond to items, and/or
limit discussions of non-target symptoms (e.g., depres-
sion symptoms in trauma-focused care) that may clarify
distinctions for respondents. As such, research is needed
to replicate this study with populations in ‘‘real-world’’
clinical care. Second, analyses for PCL-5-W were limited
to the first four consecutive administrations due to low
sample sizes at later weeks and increasing model com-
plexity with more included time points. Although this
study included PCL-5-W data from the median effective
dose to the full dose for all represented interventions
and thus broadly supports the use of PCL-5-W to track
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PTSD symptoms during PTSD treatment, more
research may be needed to confirm the measurement
properties of PCL-5-W later in treatment for longer
treatment schedules (e.g., weekly or biweekly sessions).
Third, we used veteran and/or active duty service mem-
ber samples, which may limit generalizability to civilian
populations. Although demographic characteristics of
the study samples were consistent with those of the mili-
tary broadly, as well as those in other studies with
veteran and active duty service member samples, the
samples we used were primarily White, male, and non-
Hispanic, which may obscure the impact of systemic dis-
crimination on study outcomes and thus limit generaliz-
ability to underrepresented groups. Future research in
underrepresented populations is necessary to determine
the generalizability of our results. Fourth, although
missing data were found to be missing at random
(MAR; see Appendix A), our models could not fully
account for missingness; thus, there is potential for bias
in the resulting estimates.

Fifth, this study used consecutive PCL-5-W ratings
administered weekly regardless of the specific treatment
or treatment schedule (i.e., weekly, biweekly, or daily
sessions). Although validation of PCL-5-W for each
treatment and treatment schedule is warranted, and
other ad hoc versions that may be used for session-by-
session tracking also require validation (e.g., with
instructions to rate items since last session), the aim of
this study was to assess the psychometric properties of
the widely used PCL-5-W as it is currently used in
research and practice, namely for assessing symptoms in
the past week regardless of treatment used or treatment
schedule during that week (e.g., session-by-session
administration for weekly treatment, weekly administra-
tion during a daily intensive treatment program). We
thus included all available treatments and treatment
schedules in this study to maximize ecological validity,
and as a whole, PCL-5-W was found to be sufficiently
comparable to PCL-5-M.

Sixth, the PCL-5 factor structure identified for this
study is unique, and whether the model may fit in other
samples is questionable. However, the overall structure
with one second-order factor and five first-order factors
is theoretically consistent, and the five first-order factors
are similar to the factor structure for the two most com-
monly reported ‘‘best-fitting’’ models for PTSD, the six-
factor Anhedonia and seven-factor Hybrid models
(Armour et al., 2015; Tsai et al., 2014, respectively). In
fact, the only difference between our five factors and the
six factors in the six-factor Anhedonia model is that the
latter model treats the high item covariance between
Items 17 and 18 as a two-item factor (i.e., Anxious
Arousal), where we choose to instead correlate their resi-
dual variances to prevent over-factoring. This basic

structure may therefore be expected to replicate in other
samples, although a potential Anxious Arousal factor
cannot be determined without additional items. Yet, cer-
tain parameters may be less likely to generalize.
Specifically, items representing symptoms associated
with both depression and anxiety (i.e., Items 15, 16, 19,
and 20) may variably load on the Arousal and
Anhedonia factors in other samples, depending on
sample-specific characteristics. In our model, one of
these items (Item 19) had to cross-load between these
two factors to achieve adequate model fit, so this cross-
loading may not replicate in every sample, and/or other
significant cross-loadings may be expected to occur.

Finally, our results regarding significant moderation
of model parameters need to be replicated. Although
our findings are promising and largely support the com-
parability of PCL-5-M and PCL-5-W, and for PCL-5-W
over time, our few observations of significant parameter
moderation may indicate important differences for
PCL-5-W that could impact interpretation. Replication
is thus required to assess whether some of our significant
findings are related to differences in measurement tim-
ing, expected change in symptoms over time, or validity
issues. Clinicians and researchers should therefore be
cautious in interpreting PCL-5-W total scores and
should examine scores at the factor and even item level
to ensure that total score change reflects change in all
relevant treatment targets (e.g., avoidance, posttrau-
matic negative affect) and not just those most related to
depression (e.g., anhedonia).

Although questions remain about the generalizability
of findings, discriminant validity, and the potential for
response bias when using multiple repeated measures,
the results of this study suggest that the weekly adminis-
tered version of PCL-5 is largely comparable to the orig-
inal, monthly version. This is good news, considering
that such versions of PCL-5 have been commonly used
in research and practice due to necessity, despite no pre-
vious psychometric validation studies.
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