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Abstract

Background: Although several short-forms of the PTSD Checklist (PCL) exist, all were
developed using heuristic methods. This report presents results of analyses designed to create an
optimal short-form PCL for DSM-5 (PCL-5) using both machine learning and conventional scale
development methods.

Methods: The short-form scales were developed using independent datasets collected by the
Army Study to Assess Risk and Resilience among Servicemembers. We began by using a training
dataset (n = 8, 917) to fit short-form scales with between 1 and 8 items using different statistical
methods (exploratory factor analysis, stepwise logistic regression, and a new machine learning
method to find an optimal integer-scored short-form scale) to predict dichotomous PTSD
diagnoses determined using the full PCL-5. A smaller subset of best short-form scales was then
evaluated in an independent validation sample (n = 11, 728) to select one optimal short-form scale
based on multiple operating characteristics (AUC, calibration, sensitivity, specificity, net benefit).

Results: Inspection of AUCs in the training sample and replication in the validation sample led
to a focus on 4-item integer-scored short-form scales selected with stepwise regression. Brier
scores in the validation sample showed that a number of these scales had comparable calibration (.
015-.032) and AUC (.984-.994), but that one had consistently highest net benefit across a plausible
range of decision thresholds.

Conclusions: The recommended 4-item integer-scored short-form PCL-5 generates diagnoses
that closely parallel those of the full PCL-5, making it well-suited for screening.

Keywords

Diagnosis; Military personnel; Psychological tests/Psychometrics; Trauma and stressor related
disorders

Introduction

Posttraumatic stress disorder (PTSD) is a commonly-occurring and seriously impairing
disorder (Koenen et al., 2017) with a low treatment rate (Thornicroft et al., 2018). Given that
screening is effective in detecting PTSD (Warner, Warner, Appenzeller, & Hoge, 2013),
several validated screening scales have been developed for this purpose (Gates et al., 2012;
Parker-Guilbert, Moshier, Marx, & Keane, 2018; Wisco, Marx, & Keane, 2012). The PTSD
Checklist (PCL; Weathers, Litz, Herman, Huska, & Keane, 1993; Weathers et al., 2013) is
one of the most widely-used of these scales (Elhai, Gray, Kashdan, & Franklin, 2005; Hoge,
Riviere, Wilk, Herrell, & Weathers, 2014). The DSM-5 version of the PCL (PCL-5) assesses
each of the 20 DSM-5 (American Psychiatric Association, 2013) Criteria B-E symptoms of
PTSD and is recommended for screening and monitoring PTSD symptoms throughout
treatment in the Department of Veterans Affairs and Department of Defense (VA/DoD;
Department of Veterans Affairs, 2017).
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Although the PCL-5 has excellent psychometric properties (Blevins, Weathers, Davis, Witte,
& Domino, 2015; Bovin et al., 2016; Keane et al., 2014; Keane et al., 2015; Wortmann et al.,
2016), one weakness is the scale’s length (5-10 minutes completion time; National Center
for PTSD), which is problematic given that VA/DoD also recommend screening for many
other psychiatric disorders (U.S. Department of Veterans Affairs). To reduce respondent
burden, several short-form (2—6 item) versions of the DSM-IV PCL (Bliese et al., 2008;
Lang & Stein, 2005) and PCL-5 (Price, Szafranski, van Stolk-Cooke, & Gros, 2016) have
been created along with a computer-adaptive version of the PCL-5 (Finkelman et al., 2017,
2018). These short-forms are limited, though, either because they were developed using
heuristic methods or, in the case of computer-adaptive testing, cannot be used with paper and
pencil administration. Furthermore, research on comparative performance of the different
short-form PCLs is limited (Tiet et al., 2013), creating uncertainty about the optimal number
and content of items (Bressler, Erford, & Dean, 2018).

We carried out a secondary analysis of the Army Study to Assess Risk and Resilience
among Servicemembers (Army STARRS; Ursano et al., 2014) to develop an optimal short-
form PCL-5 using machine learning methods and conventional statistical methods like those
used to develop earlier short-forms. Scale development and validation were based on
separate subsamples of respondents. The results of these analyses are reported in this paper.

Materials and Methods

Samples

Army STARRS was a 2009-2015 epidemiological-neurobiological study of risk-protective
factors for suicidal behaviors among U.S. Army soldiers (Ursano et al., 2014). We used data
from several Army STARRS surveys to create two independent samples for analysis: one in
which our models were developed (Training Sample) and the other in which these models
were tested (Validation Sample):

We used data from the Army STARRS Pre-Post Deployment Study (PPDS) for model
development. The PPDS was a four-wave panel survey of three Brigade Combat Teams
initially surveyed before deployment to Afghanistan (TO; October 2011-February 2012;
n=8,558), then shortly after returning from Afghanistan (T1; September 2012-February
2013), 1-2 months later (T2; October 2012-March 2013) and 9-15 months later (T3; June
2013-May 2014). Because PCL-5 only became available for PPDS T2-T3, these waves were
our training sample (n=8,365 in T2 and n=552 in T3 but not T2).

The validation sample consisted of respondents to the Army STARRS Longitudinal Survey
(LS), an ongoing follow-up study of Army STARRS survey respondents, who were not in
PPDS T2-T3 (n=11,728; including n=6,280 ever-deployed and n=5,448 never-deployed).
The two Army STARRS surveys in this segment of STARRS-LS included: (1) the New
Soldier Study (NSS; January 2011-November 2012) of new soldiers interviewed within 48
hours of reporting for Basic Combat Training (BCT; n=39,132) and (2) the All Army Study
(AAS; January 2011-March 2013) of active duty soldiers not in basic training nor deployed
to a combat theatre (n=24,894).
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The recruitment and consent procedures for all these surveys, which are discussed in more
detail elsewhere (Heeringa et al., 2013; Kessler, Colpe, et al., 2013), were approved by the
Human Subjects Committees of all Army STARRS collaborating organizations.

PCL-5.—The PCL-5 includes 20 questions to evaluate the presence and severity of the 20
DSM-5 Criteria B-E symptoms of PTSD over the past month (0=not at all to 4=extremely).
Probable clinical diagnoses of DSM-5 PTSD were assigned based on PCL-5 responses using
four PTSD diagnostic thresholds validated against DSM-IV PCL cutoffs in prior work (e.g.,
Hoge et al., 2014): one threshold based on DSM-5 scoring (i.e., at least one PCL-5 item for
Criteria B and C and two for Criteria D and E endorsed at a score of 2=moderately or
higher) and three thresholds based on total PCL scores >= 28, >=32, and >=38. \We aimed to
create short-form PCL-5 scales that would reproduce each of these diagnoses derived from
the full PCL-5 using responses to a subset of the 20 questions.

Psychopathological correlates.—We evaluated the convergent and discriminant
validity of our short-form measure compared to the full PCL-5 by comparing their
associations with known correlates that have been examined in prior psychometric work on
the PCL-5 (Bovin et al., 2016) in the validation sample. The correlates considered were
measures of DSM-IV major depressive episode, generalized anxiety disorder, panic disorder,
and intermittent explosive disorder in the 30 days before the survey based on the self-
administered version of the Composite International Diagnostic Interview Screening Scales
(CIDI-SC; Kessler, Calabrese, et al., 2013). Good concordance exists between CIDI-SC
diagnoses and diagnoses based on blinded clinical reappraisal interviews with the Structured
Clinical Interviews for DSM-IV (Kessler, Santiago, et al., 2013). Suicide ideation in the 30
days before the LS1 survey was assessed with a modified version of the Columbia Suicidal
Severity Rating Scale (C-SSRS; Posner et al., 2011) that asked about lifetime history of
active (i.e., Did you ever in your life have thoughts of killing yourself?) and passive (i.e.,
Did you ever wish you were dead or would go to sleep and never wake up?) ideation and
recency in the 30 days before the survey to create a single dichotomous variable of presence/
absence of recent suicide ideation.

Socio-demographic correlates.—We also compared associations of diagnoses based on
our final short-form PCL-5 and full PCL-5 with several socio-demographic variables,
including sex, low education (no education beyond high school graduation or GED), junior
enlisted rank (E1-E4), and history of multiple combat deployments (2 vs. 0-1), all assessed
with administrative records, and self-reported minority status (Non-Hispanic Black or
Hispanic).

Analysis methods

We created short-form PCL-5 scales using five statistical methods: three methods that aimed
to produce the same integer scoring system as the full PCL-5 (which can be scored without a
computer or a calculator) and two methods that used weighted scoring.
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The first integer-scored method used RiskSLIM (Risk-Calibrated Supersparse Linear Integer
Model; Ustun & Rudin, 2017), which is a machine learning algorithm to efficiently find the
best-fitting logistic regression model that has small integer weights and obeys custom
constraints. RiskSLIM optimized prediction of dichotomized PTSD diagnostic outcomes in
the full PCL-5 (see Measures section) from responses to between one and eight PCL-5
questions. Similar to prior work (Ustun et al., 2017; Ustun & Rudin, 2017), each model was
required to obey constraints so that it would use a fixed number of questions (1-8) and
produce a positive integer-valued score that was monotonic across response levels. One
possible RiskSLIM integer scoring of the 0—4 PCL-5 response categories is 0,1,1,1,1. This is
equivalent to dichotomous yes-no scoring, as in the Primary Care PTSD Screen for DSM-5
(PC-PTSD-5), a short screening scale often used in VA settings rather than a short-form
PCL-5 (Prins et al., 2016).

In addition to RiskSLIM, we used two other statistical methods, each generating both
integer-scored and weighted short-form scales. The first was forward stepwise logistic
regression to select between one and eight items to predict the same dichotomous PTSD
diagnostic outcomes as in RiskSLIM. We summed the 0-4 responses to the selected items to
create integer-scored versions and created the weighted versions by multiplying the
regression coefficients by the 0—4 responses, summing, and transforming the logit to create
predicted probabilities of the diagnostic outcome. The second statistical method was to
select between one and eight items based on strength of loadings in a unidimensional
exploratory factor analysis of all PCL-5 questions. Integer-scored and weighted versions
were created as in the stepwise scales by summing the 0—4 response scores (integer-scored)
and estimating logistic regression equations to generate weighted versions with logit-
transformed predicted probabilities.

We considered 160 short-form scales (5 x 8 x 4): each scale was built using one of the five
statistical methods, included between 1-8 PCL items, and was designed to predict each of
the four dichotomous diagnostic outcomes defined by the full PCL-5. In particular, we
considered the area under the receiver operating characteristic (ROC) curve (AUC), which
reflects the probability that a randomly-selected case on the dichotomous diagnostic
outcome will have a higher short-form score than a randomly-selected non-case.

We used inspection of the AUCs across models to narrow the range of short-form scales in
the validation sample (Cortez & Mohri, 2004). We then evaluated the operating
characteristics of each remaining scale using the following standard calibration and
performance metrics:

. Brier Score: the mean-squared difference between predicted probabilities of case
designations and observed designations based on the full PCL-5 to assess
calibration,

. Sensitivity (SN): the proportion of respondents defined as cases by the full
PCL-5 that are classified correctly at being cases on the short-form scale,

. Specificity (SP): the proportion of respondents defined as non-cases by the full
PCL-5 that are classified correctly as being non-cases on the short-form scale),
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. Positive predictive value (PPV): the proportion of respondents at or above a
given screening threshold on the short-form scale that are defined as cases by the
full PCL-5,

. Net Benefit (NB): the number of true positives at or above the screening

threshold minus the discounted number of false positives at or above the
threshold, where the discount rate is defined as PPV/[1-PPV] at the threshold for
each logically possible threshold on each scale.

Although seldom included in evaluations of screening scales, NB provides more intuitive
and clinically useful information than SN, SP, and PPV in comparing scales because it
accounts for between-clinician variation in the relative valuations of correctly detecting a
true positive and correctly excluding a true negative (Van Calster et al., 2018). NB is
typically evaluated through decision curves (Vickers & Elkin, 2006), which plot minimum
PPV the clinician would require to designate a patient as screening positive (x-axis), and the
NB of the screening scale at that threshold (y-axis). Comparing decision curves for different
screening scales shows the range of PPV over which each scale is optimal and the magnitude
of this benefit.

The validation sample data were weighted when we calculated short-form scale operating
characteristics to adjust for the over-sampling in LS1 of respondents who reported mental
disorders or suicidality in their baseline survey.

Socio-demographic distribution of the samples

The unweighted socio-demographic distributions in the training sample and validation
sample (including ever-deployed and never-deployed subsamples) were 6.3-24.3% female,
69.0-83.1% with no education beyond high school, 23.6-28.4% Non-Hispanic Black or
Hispanic, and 34.9-82.3% junior enlisted rank. (Table 1) The much higher proportion of
respondents with junior enlisted rank in the never-deployed validation sample (82.3%) than
other samples (34.9-50.1%) reflects the high proportion of validation sample respondents
from the NSS, virtually none of whom (other than the few who were in another branch of
service prior to their recent Army enlistment) previously deployed. Roughly half of the
training and ever-deployed validation samples (49.5-51.2%) had a history of multiple
combat deployments.

Thirty-day prevalence estimates of DSM-5 PTSD based on the full PCL-5

Unweighted 30-day prevalence estimates of DSM-5 PTSD, determined by applying the
aforementioned four diagnostic thresholds to the full PCL-5, were consistently highest in the
ever-deployed validation sample (12.8-17.9%), lowest in the training sample (5.2-9.2%),
and intermediate in the never-deployed validation sample (7.8-11.6%). (Table 2) Prevalence
estimates within sample were consistently highest using the liberal PCL-5 >= 28 scoring
rule (9.2-17.9%), lowest using the conservative >=38 scoring rule (5.2-12.8%), and
intermediate using the >=32 (7.0-15.9%) and DSM-5 Criteria B-E (6.2-15.6%) scoring
rules.
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The PCL-5 items selected for the short-form scales

Given that integer-scored and weighted versions of the short-form scales have the same
items, we considered a total of 96 (8 x 3 x 4) different short-form item sets: each contained
between 1 and 8 items, created using one of three different statistical methods to select the
subset of item (RiskSLIM, stepwise regression, factor analysis), and used to predict one of
four different dichotomous PTSD outcomes.

Inspection of items in each set shows that those based on based on factor analysis were
different from those based on RiskSLIM and stepwise regression (see Supplemental Tables
1-4). For example, the RiskSLIM and stepwise sets for the scales with 6 items (the
minimum number required to determine PTSD diagnostic status based on DSM-5 diagnostic
rules) included an average of 2 items from Criterion B (intrusive symptoms, compared to 1
required in DSM-5), 1 from Criterion C (avoidance, compared with at least 1 required in
DSM-5), 2 from Criterion D (negative alterations in cognition and mood, compared with at
least 2 required in DSM-5), and 1 from Criterion E (alterations in arousal and reactivity,
compared with at least 2 required in DSM-5). In contrast, the factor analysis set included 4
symptoms from Criterion B, 1 symptom each from Criteria C and D, and none from
Criterion E. These differences occurred because RiskSLIM and stepwise regression both
select items to optimize explained variance in the outcomes, leading to selection of
minimally redundant items, whereas factor analysis optimizes part-whole associations
among the items, leading to selection of items with maximum redundancy.

The implications of these differences can be seen by inspecting AUCs in the training sample.
(Figure 1a—1d) Four observations are noteworthy. First, short-form scales built using
RiskSLIM and stepwise regression consistently outperformed those built via factor analysis.
Second, although the AUCs continued to rise as number of questions increases, the marginal
gain in performance of including a question became negligible after four questions, given
that the AUC either approached or exceeded .99 for all scales predicting all diagnostic
outcomes. Third, although we would expect scales built with weighted stepwise regression
to outperform those built with unweighted stepwise regression (as the weights capture
differences in relative importance of questions), the two methods yielded similar values of
AUC (differences only in the third decimal place; see Supplemental Table 5). Fourth,
although we would expect performance of scales based on RiskSLIM to be better than
performance of unweighted stepwise regression because the optimal integer scoring in
RiskSLIM allows question-specific nonlinearities to be detected, these differences were
small. The latter two observations tell us that optimal weights were similar across questions
and that the original PCL linear scoring assumption was consistent with optimal scoring
across response categories.

Validation of short-form PCL-5 scales based on unweighted stepwise regression

Narrowing the focus to four-item short-form scales: Based on the aforementioned
results, we focused further analysis on the integer-scored short-form PCL-5 scales built with
stepwise regression. We considered scales with between four and six items given that the
incremental benefit of including more than six items was minimal. We expanded the analysis
to consider 144 associations: each of 12 integer-scored short-form scales (4- to 6-item scales

Depress Anxiety. Author manuscript; available in PMC 2020 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zuromski et al.

Page 8

selected to predict four different dichotomous PCL-5 diagnostic outcomes in the training
sample) with the same outcomes in the validation sample and subsamples. AUCs of all 12
scales either approached or exceeded .99 predicting all outcomes in the validation sample
and subsamples (see Supplemental Table 6). We consequently focused subsequent analyses
on the 4-item scales.

Operating characteristics at clinically useful screening thresholds: Brier scores
of all 4-item scales were consistently low in the total validation sample (.019-.028) and
subsamples (.015-.032), indicating good calibration of all scales (see Supplemental Table 7).
Inspection of ROC curves was of little help in distinguishing among the different 4-item
scales, as none was consistently higher than the others (see Supplemental Figures la-1d, 2a—
2d, 3a—3d) and all had excellent performance. For example, when SP was fixed at .9, SN was
consistently greater than .9 in predicting each outcome.

Stronger discrimination between 4-item scales was found when examining NB. We focused
on PPV in the range .25-.75, although we examined the full range of PPV, based on the
assumptions that: (1) clinicians would not want to carry out further evaluations with more
than three false positives for every one true positive (PPV = .25), noting that the vast
majority of true positives would be screened in across scales and samples at that level of
PPV (SN = .92-.98); and (2) clinicians would not want to require more than three true
positives for every one false positive (PPV = .75), noting that such a stringent rule would
miss 20-30% of true cases across scales and samples. The decision curves in the total
sample (Figures 2a—2d) showed that the 4-item short-form scale designed to optimize
prediction of the most liberal outcome (i.e., PCL-5 >=28) had marginally higher NB than the
other 4-item scales when PPV was in the specified range for three of the four diagnostic
outcomes and equivalent to the other 4-item scales for the other outcome (the DSM-5
Criteria B-E outcome). This pattern was more pronounced in the never-deployed subsample
(Supplemental Figures 4a—4d), whereas all 4-item short-form scales had equivalent NB in
the .25-.75 PPV range in the ever-deployed subsample (Supplemental Figures 5a-5d). Based
on these results, we selected the 4-item short-form scale designed to optimize prediction of
the most liberal outcome (i.e., PCL-5 >=28) as our recommended scale. (Appendix Table 1)
We note that even outside this PPV range (<.25 and >.75), this pattern of results remains the
same.

Characteristics of the optimal short-form scale: The optimal 4-item short-form
PCL-5 scale includes one item assessing each DSM-5 Criteria B-E: B3 (suddenly feeling or
acting as if the stressful experience were actually happening again), C2 (avoidance of
external reminders of the stressful experience), D6 (distant or cutoff from other people), and
E1 (irritable or aggressive behavior). We do not recommend a single diagnostic threshold for
this 0-16 integer-scored scale, as the appropriate threshold will depend on whether the user
wants to use a conservative (PCL-5>=38), liberal (PCL-5>=28), or intermediate
(PCL-5>=32 or DSM-5 Criteria B-E) definition of PTSD as well as the relative value to the
user of correctly detecting true positives versus correctly excluding true negatives. However,
full information in online supplemental materials (Supplemental Tables 8-10) allows users
to select the appropriate threshold based on these considerations.
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Comparing correlates of diagnoses based on full PCL-5 and short-form
scales: We compared socio-demographic and psychopathological correlates of PTSD
diagnoses based on our recommended 4-item short-form PCL-5 scale with those of
diagnoses based on the full PCL-5 in the validation sample. (Table 3) Thresholds in the
short-form scale were selected to make prevalence estimates equivalent to those using the
full PCL-5. Odds-ratios of correlates with the two diagnoses were very similar for all
correlates across all diagnostic scoring systems.

Discussion

In this study, we sought to develop a short-form of the PCL with two goals in mind: (1)
building a clinically useful brief PTSD screener to reduce respondent burden and (2)
improving upon statistical methods used to create such a screener, given existing short-form
PCLs were created using heuristic methods. To do so, we investigated empirically which
PCL-5 items should be used in an optimal short-form version of the scale. Comparing
several statistical methods, we found that regression-based short-form PCL-5 scales
outperform factor analysis-based short-form scales but that the advantages of weighting
(either unrestricted with logistic regression or restricted integer-score weighting with
RiskSLIM) are minimal. The latter result indicates that the optimal logistic regression
weights are very similar across PCL-5 questions and that the 0—4 scoring assumption is
consistent with optimal scoring. One implication of the latter finding is that 04 scoring is
superior to the 0-1 scoring used in the PC-PTSD-5. We also found that performance does
not improve meaningfully with the addition of more than four items, leading us to
recommend a 4-item short-form scale. This short-form PCL generates diagnoses that closely
parallel those of the full PCL-5 and demonstrates similar psychometric properties (e.g.,
convergent and discriminant validity), making it well-suited for screening.

It is important to note that this study is not an attempt to ascertain which symptoms do or do
not belong in the PTSD diagnostic criteria. Our results should not be interpreted as speaking
to this question. Given the very strong associations among DSM-5 Criteria B-E symptoms of
PTSD and the strong psychometric properties of the PCL-5, numerous 4-item short-form
PCL-5 scales could be created that have operating characteristics close to those of our
recommended short-form scale. The four items in our recommended scale are somewhat
better than these others, though, in being the minimally redundant set of the 20 PCL-5 items
distinguishing cases from non-cases according to previously identified PCL-5 PTSD
diagnostic thresholds (Hoge et al., 2014). This differs from the content-driven item selection
methods used in other PTSD screeners (e.g., the PC-PTSD-5; Prins et al., 2016). As in any
stepwise regression scheme, the optimal items included on our short-form should be
interpreted broadly as capturing the variance due to all scale items with which they are
correlated rather than representing unique effects of specific symptoms. Like other PTSD
screeners (i.e., PC-PTSD-5 and the 4-item PCL-5 developed by Price et al., 2016), however,
our final short-form includes items assessing for at least one symptom from each DSM-5
PTSD criterion, though the individual items are mostly different (e.g., only one overlapping
item between our 4-item short-form and Price et al.’s).
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Screening scales should not be used to render clinical diagnoses (McDonald & Calhoun,
2010) but rather to focus attention on individuals most likely to warrant clinical evaluation.
As shown in the supplemental materials, our recommended 4-item short-form scale would
be well-suited to screen for PTSD in contexts where administration of the full PCL is not
possible. At a threshold of 5+, for example, the scale would detect virtually all cases defined
by the full PCL-5 as meeting DSM-5 criteria (SN = .976) while screening in only a small
proportion of PCL-5 non-cases (1-SP = .066). At a threshold of 6+, the scale would detect an
even higher proportion of cases using the conservative PCL-5>=38 threshold (SN = .982)
with an even lower false positive rate (1-SP = .059).

Our findings should be interpreted in the context of several limitations. First, although our
samples were large, they consisted entirely of U.S. Army soldiers and recently-separated
Veterans. It would be useful to evaluate our recommended short-form scale in other
populations, including civilian populations, given that past research has highlighted
population-specific variation in PCL operating characteristics (Wilkins, Lang, & Norman,
2011). Such differences may be due to exposure to different traumatic event types between
populations (e.g., experience of military-specific traumatic events such as combat) or time
since event exposure. These factors may affect likelihood of experiencing a given PTSD
symptom, which may necessitate development of additional short-form PCL-5 scales that
are population-specific. Second, we did not evaluate the test-retest reliability of our
recommended scale. This would be useful given the use of short-form scales for symptom
tracking as part of measurement-based care (Fortney et al., 2017). Third, we did not have
access to clinical interviews to validate PTSD diagnoses, instead using probable diagnoses
based on the full PCL-5 as the outcomes. Although diagnoses based on the PCL have been
shown to correlate highly with diagnoses based on blinded clinical interviews, including the
‘gold standard’ Clinician-Administered PTSD Scale (Keen, Kutter, Niles, & Krinsley, 2008),
additional testing of our short-form scale in predicting interview-based PTSD diagnoses
would be useful.

Conclusions

With the increased emphasis on screening for common mental disorders, the development
and use of psychometrically sound and efficient screening tools is critical. To this end, we
derived short-form PCL-5 scales using several statistical methods and found that the optimal
one is a 4-item scale created using stepwise regression. Instead of a single diagnostic
threshold, we offer clinicians the opportunity to select cutoffs on this short-form scale based
on clinical setting and judgment using the detailed information provided in our
Supplemental Materials. Given its brevity and excellent operating characteristics, this short-
form PCL-5 could have great utility for case-finding in a variety of settings, particularly
where screening time is a concern.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figures 1la-1d. AUCs of all short-form PCL-5 scales in the training sample (n=8,917).
Short-form PCL scales have between one and eight items and were created using three

statistical methods (RiskSLIM, stepwise regression, and factor analysis), including both
weighted and unweighted versions of stepwise and factor analysis. Each scale was used to
predict dichotomous PTSD outcomes (shown in each panel, a-d), which were assigned based
on full PCL-5 responses using four diagnostic thresholds (DSM-5 Criteria B-E, and total

PCL-5 scores >= 28, >=32, and >=38).
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Figures 2a-2d. Decision curves for all unweighted stepwise 4-item short-form scales predicting
PTSD outcomes in the total validation sample (n = 11,728).

The items included on each 4-item scale were optimized in the training sample to predict
dichotomous PTSD outcomes assigned based on full PCL-5 responses using four diagnostic
thresholds (DSM-5 Criteria B-E, and total PCL-5 scores >= 28, >=32, and >=38). We then
used each of these 4-item unweighted stepwise short-form scales to predict these same
dichotomous PTSD outcomes in the validation sample, as shown in each panel of the figure

(a-d).
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Table 1.
Unweighted socio-demographic and Army career characteristic distribution in the training and validation
r
samples
Training sample Validation sample
Total Ever deployed Never deployed
% (SE) % (SE) % (SE) % (SE)
Female 6.3 (0.3) 180 (0.4) 126 (0.4) 243  (0.6)
Low education (No college) 83.1 (0.4) 742 (0.4) 69.0 (0.6) 80.3 (0.5)
Minority status (Non-Hispanic Black/Hispanic)* 23.6 (0.4) 26.0 (04 239 (0.5) 28.4 (0.6)
Junior enlisted rank (E1-E4) 50.1 (0.5) 56.9 (0.5) 34.9 (0.6) 82.3 (0.5)
History of multiple combat deployments 495 (0.5) 274 (0.4) 51.2 (0.6) 0.0 (0.0
(n) (8,917) (11,728) (6,280) (5,448)

7‘The training sample consisted of all T2 and T3 respondents to the Army STARRS Pre-Post Deployment Study. The validation sample consisted of
all participants in the STARRS Longitudinal Study T1 survey who were not in the training sample. See the text for more detail on the samples.
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Table 2.

Thirty-day DSM-5 PTSD prevalence estimates based on responses to the full PCL-5 using four diagnostic
thresholds in the unweighted training and validation samples

DSM-5 Criteria B-E PCL-5>=28+ PCL-5>= 32+ PCL-5>= 38+

% (SE) % (SE) % (SE) % (SE) (n
Training sample 6.2 (0.3) 9.2 (0.3) 7.0 (0.3) 52 (0.2) (8,917)
Validation sample
Total 131 (0.3) 150 (0.3) 132 (0.3) 105 (0.3) (11,728)
Ever deployed 15.6 (0.5) 17.9  (0.5) 159 (0.5) 12.8  (0.4) (6,280)
Never deployed 101 (0.4) 116 (0.4) 9.9 (0.4) 78 (0.4) (5,448)
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