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Abstract

Aims—Self-report questionnaires are frequently used in clinical and epidemiologic studies to
assess post-traumatic stress disorder (PTSD). A number of studies have evaluated these scales
relative to clinician administered structured interviews; however, there has been no formal
evaluation of their performance relative to non-clinician administered epidemiologic assessments
such as the Composite International Diagnostic Interview (CIDI). We examined the diagnostic
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performance of two self-report PTSD scales, the PTSD checklist (PCL) and the Vietnam Era Twin
Registry (VET-R) PTSD scale, compared to the CIDI.

Methods—Data were derived from a large epidemiologic follow-up study of PTSD in 5141
Vietnam Era Veterans. Measures included the PCL, VET-R PTSD scale and CIDI. For both the
PCL and VET-R PTSD scale, ROC curves, areas under the curve (AUC), sensitivity, specificity, %
correctly classified, likelihood ratios, predictive values and quality estimates were generated based
on the CIDI PTSD diagnosis.

Results—For the PCL and VET-R PTSD scale the AUCs were 89.0 and 87.7%, respectively.
Optimal PCL cutpoints varied from the 31-33 range (when considering sensitivity and specificity)
to the 36-56 range (when considering quality estimates). Similar variations were found for the
VET-R PTSD, ranging from 31 (when considering sensitivity and specificity) to the 37-42 range
(when considering quality estimates).

Conclusions—The PCL and VET-R PTSD scale performed similarly using a CIDI PTSD
diagnosis as the criterion. There was a range of acceptable cutpoints, depending on the metric
used, but most metrics suggested a lower PCL cutpoint than in previous studies in Veteran
populations.

Keywords
Assessment; CIDI; PCL; PTSD

Introduction

Post-traumatic stress disorder (PTSD) is a common psychiatric disorder with lifetime
prevalence in the general US population of 3.6% for males and 9.7% for females (Kessler et
al. 2005). There are several different ways to formally diagnose PTSD. Diagnostic
assessments range from structured interviews administered by specially trained clinicians,
such as the PTSD module of the Structured Clinical Interview for Diagnostic and Statistical
Manual (DSM-1V) (Spitzer et al. 1990) (SCID) or the Clinician Administered PTSD Scale
(CAPS) (Blake et al. 1995), to structured non-clinician administered instruments, such as the
Diagnostic Interview Schedule (DIS) (Robins et a/. 1981) or the Composite International
Diagnostic Interview (CIDI) (Robins et a/. 1988). In many large epidemiological studies of
PTSD, it is not practical or feasible to use trained interviewers. Instead, self-report screening
questionnaires are commonly used to assess PTSD symptom severity burden and to generate
a presumptive diagnosis. [See, for example (Schuster et a/. 2001; Schlenger et al. 2002;
Hoge et al. 2004). By far the most commonly used self-report PTSD questionnaire is the
PTSD checklist (PCL) (Elhai et a/. 2005; McDonald & Calhoun, 2010). Developed in 1993
(Weathers et al. 1993), the PCL consists of 17 items corresponding to the symptoms
specified in the DSM, 4th edition (American Psychiatric Association, 1994).

Two studies (Lang ef a/. 2003; Lang & Stein, 2005) have examined the PCL relative to the
CIDI, both in Veterans Health Administration primary care settings. The performance
characteristics of the PCL were not markedly different from those of other studies that
compared the PCL to clinically based diagnostic assessments. However, these previous
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studies were based on clinical samples, and there are no studies comparing the performance
of the PCL to the CIDI in a community sample.

The Course and Consequences of PTSD in Vietnam-Era Veteran Twins (VA Cooperative
Study #569 or CSP #569) is an investigation of PTSD in Veterans in the Vietnam-Era Twin
Registry (VET-R). The PTSD assessment protocol for this study included the CIDI PTSD
module and the PCL. To capture longitudinal change in PTSD symptom burden the protocol
also used a 15-item PTSD scale (Goldberg et al. 1990; True et al. 1993; Boscarino, 2006,
2008) that had been previously administered in 1985-1987 when the Registry was created
(Roy-Byrne et al. 2004). This VET-R PTSD scale pre-dated the development of the PCL and
has been used extensively in VET-R research projects, thus its relationship with new and
more widely used assessments will help to interpret historical data that are important in
characterizing this cohort.

The aim of this paper was to evaluate the diagnostic performance of the PCL and the VET-R
PTSD scale compared with a CIDI PTSD diagnosis. Understanding the performance of these
instruments in comparison with the CIDI is of interest to future studies using this
combination of measures and will also enable comparisons with large epidemiologic studies
(e.g., World Mental Health Survey) when it is not practical to administer the CIDI.

Study design and setting

Design—CSP #569 is an observational study of PTSD among Veterans who are members
of the VET-R (Henderson er a/. 1990). The study collected data by mail and telephone
between January 2010 and September 2012. A mail questionnaire obtained general health
information and PTSD symptoms with the PCL and VET-R PTSD scale. A telephone
interview used the CIDI to diagnose PTSD.

Setting—The VET-R is the source of Vietnam-Era Veterans for this study. It was
constructed from computerised military discharge records and is a national sample of male
twins from all branches who served on active duty during the Vietnam Era (1964-1975)
(Eisen et al. 1987; Henderson et al. 1990; Goldberg et al. 2002). Members of the Registry
were born between 1939 and 1957 representing a cross-section of \eterans of the era who
were assembled on the basis of being members of a twin pair. The VET-R is a non-clinical
sample and was not compiled based on post-discharge medical or psychiatric disorders or
health seeking behaviours. A complete description of the VET-R has been published (Eisen
et al. 1987; Henderson et al. 1990; Goldberg et al. 2002).

Subjects and methods

Subjects—All members of the VET-R who were known to be alive and had not withdrawn
were recruited to participate in this study. Informed consent was obtained from all
participating VET-R members, and the VA Central Institutional Review Board approved the
study’s protocol.
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Field work—We mailed all twins an initial letter with a 20-page health survey and invited
them to participate. Twins were instructed to complete and return the survey by mail. For
twins who did not send back a survey, we attempted to call them directly. Because of the size
and scope of the study, all mail and telephone fieldwork was done under contract by Abt-
SRBI, Inc.

PTSD diagnosis—PTSD was assessed by a telephone administration of the CIDI
according to the 4th edition of the DSM-1V (American Psychiatric Association, 1994). The
CIDl is a structured instrument administered by trained lay interviewers (Robins et al.
1988). Interview training was done by CIDI certified trainers at the start of the study and
continuously monitored during the course of the fieldwork. We assessed each respondent for
current PTSD (an episode within the 12 months prior to the interview).

Dimensional assessment of PTSD—The mailed survey included the PCL (Weathers et
al. 1993). As VET-R members were discharged from the military decades ago, we used the
civilian, rather than the military, version of the PCL (Weathers & Ford, 1996). For each item
the respondent was asked to rate how bothered he has been in the past month by that
symptom on a 5-point scale from ‘not at all’ (a value of 1) to ‘extremely’ (a value of 5).
Responses to the 17 items were summed to generate the PCL score which can range from 17
to 85. Developed in 1993 by researchers at the National Center of PTSD, initial
psychometric data showed that the PCL correlates highly (r=0.93) with the CAPS (Blake et
al. 1990), has good diagnostic efficiency (>0.70) and robust psychometric properties with a
variety of traumatically exposed populations (Blanchard et a/. 1996; Andrykowski et al.
1998; Manne et al. 1998). A score of 50 was originally recommended for a presumptive
diagnosis of PTSD; however, in recent years analyses support the use of lower cutoff scores
(YYeager et al. 2007; Yeager & Magruder, 2013).

The mailed survey also included the VET-R PTSD a 15 item-scale that assesses the
frequency of symptoms in the previous 6 months. The items were derived based on the
DSM-I11-R (American Psychiatric Association, 1987) criteria and asked in the context of
‘military service experiences’ (see online Supplemental Material for the question items).
Response options range from 1 ‘never’ to 5 “very often’ along a 5-point ordinal scale. The
total VET-R PTSD score ranges from 15 to 75. The total scale demonstrated excellent
internal consistency (Chronbach’s a = 0.9) and the test-retest reliability was 0.6 (Roy-Byrne
et al. 2004). The rationale for read-ministering the VET-R PTSD scale was that it permits a
direct comparison of the course of PTSD symptoms across a 25-year interval.

The two PTSD self-report measures were contained in separate (non-contiguous) sections of
the mailed survey material. We considered randomly assigning the order of the scales within
the survey, but because PCL uses the more contemporary DSM-1V criteria and was more
relevant to the primary study question, we made that scale appear first in all questionnaires.

Demographic and military service factors—Data on key demographic and military
service characteristics were available from archival information in the VET-R. Variables
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used descriptively in the present study include age, race, branch of service, military rank and
military service in the Southeast Asia theatre of operations.

Statistical analysis

Results

Descriptive statistics examined the mean or percent distribution for demographic and
military service characteristics. For both scales, we calculated Cronbach’s a as an estimate
of internal reliability; we also used the Pearson rto examine the correlation between the two
scales. Using the CIDI PTSD diagnosis as the criterion, we calculated sensitivity and
specificity at each point, as well as positive and negative predictive values and the percent
correctly classified. Optimal cutoff points were identified that maximised the percent
correctly classified.

We plotted the receiver operator characteristic (ROC) curve at every value of the PCL and
VET-R PTSD scale. The ROC curve is a graphical plot of sensitivity v. one-specificity
across all possible values on the PCL and the VET-R PTSD scale. ROC plots provide a
visual way to examine the tradeoffs between sensitivity and specificity at any scale value.
We also estimated the area under the curve (AUC) values for both PCL and the VET-R
PTSD scale, which provides an index of the predictive accuracy of a measure. Typically an
AUC value =80% is considered to be indicative of a scale with good diagnostic accuracy
(Kraemer, 1987). We adjusted the AUC confidence intervals for clustering due to the sample
of twin pairs.

We also calculated positive and negative likelihood ratios (LR+ and LR-), which are based
on the ratio of sensitivity and specificity and are unaffected by prevalence. Larger values for
these ratios indicate a higher probability of having PTSD and conversely, smaller values
correspond to a lower probability of having PTSD. LR+ values that exceed 5 and LR-
values that are below 0.2 are considered informative for the likelihood of the presence or
absence of the disorder. Last, we calculated quality estimates for 4(0.0), 4(1.0), and 4(0.5).
Kappa (k) is a measure of diagnostic efficiency which is often evaluated at weights of 0.0
(optimising sensitivity), 1.0 (optimising specificity) and 0.5 (optimising efficiency)
(Kraemer, 1987). The target range for k£ (0.5) is between 0.4 and 0.6; however, 0.2-0.4 is
considered acceptable, and 0.6-0.8 “a cause for celebration’ (Kraemer et al. 2012).

All analyses were done in Stata 11.2 (StataCorp, 2009).

Sample characteristics

In total 6692 twins responded to the mail survey with valid PCL and VET-R PTSD scale
data. Of those, 5141 (76.8%) twins also completed the CIDI PTSD diagnostic module and
comprised our analytic sample. The mean age of the sample was 61.1 years and the majority
were white (90.6%); most men had served in the Army (51.1%), were enlisted (96.2%), and
36.0% served in the Southeast Asia theatre of operations (Table 1).
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Psychometric characteristics

Cronbach’s a was 0.96 for both the PCL and the VET-R PTSD scale. The scales were
highly correlated (= 0.9). The mean PCL score for those with and without a current PTSD
diagnosis (by CIDI) was significantly different (49.6 v. 25.2; p< 0.001). Likewise, the mean
value of the VET-R PTSD scale was 44.3 for those with current PTSD and 23.9 for those
without PTSD (p < 0.001). The AUC for the PCL was 89.0 and 87.7% for the VET-R PTSD
scale; the ROC shapes were similar (Figs 1 and 2).

The ROC analysis comparing the PCL with the CIDI PTSD diagnosis found cutoff points
from 31 to 33 to be optimal; in this range both sensitivity and specificity were >80 and
>B80% were correctly classified (Supplemental Table A). Optimal LR+ yielded cutoff points
>34, with optimal LR~- cutoff points <31. The predictive value positive ranged from 27.4 to
30.5% and predictive value negative from 98.0 to 98.4% for scores between 31 and 34. The
optimal quality estimates for cutoff scores in this range were A(0.5) = 33.8-37.2%, which is
lower than the maximum (0.5) of 45.3% corresponding to a PCL cutoff score of 50; PCL
scores from 36 to 56 are considered in the target range, with scores from 24 to 35 still
acceptable.

Based on a sensitivity of 82.2% and a specificity of 81.4%, 31 was the optimal cutpoint
value for the VET-R PTSD scale (Supplemental Table B). Optimal LR+ yielded cutoff
points =34, with optimal LR- cutoff points <28. The predictive value positive ranged from
24.5 to 29.8% and predictive value negative from 97.8 to 98.2% for scores between 29 and
33. The optimal quality estimates for cutoff scores in this range were 4(0.5) = 29.7-36.0%,
lower than the maximum 4(0.5) of 41.9% which corresponds with a VET-R cutoff score of
39; VET-R PTSD scale scores from 37 to 42 are considered in the target range, with scores
from 24 to 36 still acceptable.

Southeast Asia service

We examined the PCL and VET-R PTSD scales by Southeast Asia service (yes/no) to see if
either one performed differentially for those with war-zone experience. When stratified by
theatre service, the PCL AUCs were 90.6% (88.4-92.9%) for those who served in theatre
and 86.9% (84.1-89.8%) for those not in theatre and were significantly different (p=0.04).
The difference between the service strata AUCs for the VET-R PTSD scale was also
statistically significant (AUC in theatre = 90.0% (87.7-92.2%), AUC not in theatre = 85.0%
(82.1-87.8%)) suggesting that the both scales performed slightly better among those who
served in Southeast Asia. All AUC confidence intervals were adjusted for clustering within
twin pairs.

Discussion

Both the PCL and the VET-R PTSD scale demonstrated similarly excellent psychometric
properties in our national study of older Vietnam-Era Veterans relative to a commonly used
scale. While ours is not the first study to compare a PTSD self-report questionnaire, such as
the PCL or the VET-R PTSD scale, with the CIDI PTSD module, it is the first to do so with
a large, non-clinical sample.
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Whether we consider a balance of sensitivity and specificity or LR+ and LR —, the optimal
PCL threshold for a CIDI diagnosis of current PTSD is in the low to the mid-1930s. This is
considerably lower than the cutoff score of 50 originally recommended (Weathers et al.
1993) based on data from treatment-seeking Vietham combat Veterans. Subsequent research
with a variety of populations indicates that lower cutoff scores in the 1930s may actually be
typical in community samples (Boscarino, 2006; Foa & International Society for Traumatic
Stress Studies, 2009).

A recent review of 18 studies examined the accuracy of PCL scores in comparison to a
PTSD diagnosis assessed with CAPS or SCID (McDonald & Calhoun, 2010). The optimal
PCL score for diagnosis varied considerably from a low of 30 to a high of 60, but the study
populations were heterogeneous and included both clinical and non-clinical samples. Those
that studied non-treatment seeking Veterans reported PCL cutoff scores that were similar to
what we found in the present study. Two studies of Veterans in primary care reported PCL
cutoff scores of 30 (Lang et a/. 2003) and 31 (Yeager et al. 2007). A study of 724 US Army
soldiers post-deployment reported an optimal PCL cutoff score of 32 (Bliese et a/. 2008). A
small study of female primary care Veterans is the exception with a cutoff score of 50 (Lang
& Stein, 2005).

The VET-R consists of Vietnam-Era Veteran males, so our results cannot be generalised to
females or non-Veterans. Caution should also be used in making inferences about how the
PCL would perform in younger Veterans from more recent conflicts and female Veterans;
however, previous research has documented that the PCL performs well for these Veterans
(Dobie et al. 2002; Bliese et al. 2008). We based our criterion diagnosis using a telephone
administration of the CIDI PTSD module, which is not a clinically based assessment but an
epidemiologic diagnostic tool. Thus, our results do not apply in clinical settings.
Furthermore, it should be noted that the CIDI was not developed to be administered on the
telephone, but rather as an in-person interview; therefore, the telephone version cannot be
considered the “‘gold standard’ for such an instrument. Additionally, the time frames for the
three instruments were different: 12 months for the CIDI, 1 month for the PCL and 6 months
for the VET-R PTSD scale. Agreements may have been tighter with matching timeframes;
nevertheless, we used the traditional timeframes for each instrument. Last, the order and
context of the screening instruments may impact the psychometric performance of the
instruments. In particular, there is the possibility that one instrument may have primed a
subject to produce more thoughtful responses in the following instrument. In this study, the
PCL always preceded the VET-R PTSD scale in the mail survey, and the CIDI was
administered by telephone at a later date. Because the PTSD screeners were always
presented in the same order, it is impossible to evaluate the impact of this potential bias.
Also, the version of the PCL used in the study was meant for civilian use and does not
reference military service, whereas the VET-R PTSD scale referenced military service
directly. Even so, both performed slightly better among Veterans who served in Southeast
Asia compared with those who did not serve in theatre. Strengths of this study include the
use of a non-treatment seeking sample of older Vietnam-Era Veterans from all branches of
service.
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Conclusions

The PCL and VET-R PTSD scales both demonstrate excellent psychometric performance
compared with the CIDI PTSD module. Optimal PCL cutpoints for a PTSD diagnosis were
lower than has been traditionally recommended but in line with current research with non-
clinical populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.

ROC curve for the PCL.
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ROC curve for VET-R PTSD scale.
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Demographic and military service factors

Demographic and military service factors n (%)
Age

50-59 1383 26.9

60-61 1092 212

62-63 1656 32.2

64 and older 1010 19.7
Race

White 4660 90.6

Non-white 431 84
Ethnicity *

Hispanic 149 29

Non-hispanic 4780 93.0
Current marital status ™

Married/partnered/widowed 4119 80.1

Divorced/never married 1001 195
Current education

Less than HighSchool graduate 227 4.4

High School graduate 1145 223

Some college/Vocational 2167 422

College graduate or more 1602 31.2
Current employment status ™

Full time 2309 449

Part time 625 12.2

Retired 1310 255

Disabled 446 87

Unemployed 426 8.3
Military rank

Enlisted 4946 96.2

Officer 186 3.6
Branch of service

Army 2628 51.1

Navy 1233 24.0

Air force 939 183

Marines 341 6.6
Southeast Asia service

Yes 1849  36.0

No 3292 64.0

*
Variable does not sum to 5141 due to missing information.
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