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Abstract

Objective: The variety of instruments used to assess post-traumatic stress disorder (PTSD)
allows for flexibility, but also creates challenges for data synthesis. The objective of this work
was to use a multi-site mega analysis to derive quantitative recommendations for equating scores
across measures of PTSD severity.

Methods: Empirical Bayes harmonization and linear models were used to describe and mitigate
site and covariate effects. Quadratic models for converting scores across PTSD assessments were
constructed using bootstrapping and tested on hold out data.

Results: We aggregated 17 data sources and compiled an n=5,634 sample of individuals

who were assessed for PTSD symptoms. We confirmed our hypothesis that harmonization

and covariate adjustments would significantly improve inference of scores across instruments.
Harmonization significantly reduced cross-dataset variance (28%, p<0.001), and models for
converting scores across instruments were well fit (median R2=0.985) with an average root mean
squared error of 1.46 on sum scores.

Conclusions: These methods allow PTSD symptom severity to be placed on multiple scales and
offer interesting empirical perspectives on the role of harmonization in the behavioral sciences.

Keywords
Harmonization; PTSD; Screening Instruments; Mega Analysis

Introduction

Large-scale data sharing initiatives offer opportunities to improve robustness by synthesizing
multiple data sources (Thompson et al., 2020). However, in the behavioral sciences,
differences in psychometric evaluation can confound the aggregation of data (Houtkoop

et al., 2018; Towse, Ellis & Towse, 2021). For example, researchers and clinicians can
select from a variety of instruments for measuring post-traumatic stress disorder (PTSD),
which is a prevalent and burdensome mental health condition (Kessler et al., 2005; Norris
& Hamblen, 2004). Instruments that assess PTSD symptom severity broadly classify into
three groups: (1) Clinical interviews such as the Clinician-Administered PTSD Scale for
Diagnostic and Statistical Manual of Mental Disorders-5 (5th ed.; DSM-5; American
Psychiatric Association, 2013), abbreviated CAPS-5 (Weathers et al., 2013, 2018); (2) Brief
self-assessments such as the Davidson Trauma Scale (DTS) which can briefly screen for
provisional diagnosis (Davidson et al., 1997), and 3. Thematically specific severity scales
which are designed to assess a particular group (Wilkins, Lang, & Norman, 2011).
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This variety of assessments affords flexibility, but also creates challenges for data synthesis.
Even within one assessment, test instructions and items are continually modified to match
advancing diagnostic criteria. For example, the DSM-5 criteria for PTSD (American
Psychiatric Association, 2013) are distinct from previous iterations (Brett, Spitzer, &
Williams, 1988), and different factor solutions have been proposed (Shelby, Golden-Kreutz
& Andersen, 2005).

Establishing standards for converting scores across PTSD symptom inventories could
improve clinical and research consistency. However, it is challenging to isolate instrumental
effects because severity scores depend on at least five factors: (1) Clinical features and
presentation; (2) Intrinsic biological variables such as age; (3) Distinct procedures across
studies and sites; (4) Instrumental variations, such as distinct question phrasings; and (5)
Statistical error and randomness. To accurately convert scores, the instrumental component
must be isolated from other sources of variation, but data from single sources is typically
subject to specific biases since most studies recruit and sample for specific conditions or
traits (Radua et al., 2020; Pugh et al., 2021). Therefore, a secondary mega analysis is a good
solution for identifying and removing unwanted effects (Boedhoe et al., 2019).

We report a multi-site (n=17 datasets) mega study analysis of five common instruments

used for PTSD assessment. We leveraged recent data harmonization algorithms (Pomponio
et al., 2020) to remove site effects. The component of severity scores associated with
instrumentation was isolated from covariate effects, and calculations for converting scores
across measures were tested on hold out data (data not used during model construction). Our
main hypothesis was that without corrections, percentage and percentile models (Kolen &
Brennan, 2004) would be confounded, while performance would be significantly improved
by the harmonization of data sources, covariate adjustments, and models tolerant of some
nonlinearity across instruments.

Data sources

This secondary mega analysis draws from a range of military and civilian studies. We
petitioned collaborators for item level data, drawing from the Psychiatric Genomics
Consortium and the Enhancing Neurolmaging Genetics through Meta-Analysis consortium
(PGC-ENIGMA) PTSD working group (Logue et al., 2018), the ENIGMA Brain Injury
working group (Wilde et al., 2021), and the Long-term Impact of Military-relevant Brain
Injury Consortium - Chronic Effects of Neurotrauma Consortium (LIMBIC-CENC) (Cifu
et al., 2015). We obtained 17 datasets that performed different combinations of PTSD
assessments. Data quality and consistency was confirmed during discussions among authors
who performed the primary data collection. All assessments were conducted in English. The
University of Utah provided overall IRB study approval and data use agreements for the
following sources:

(1) DOD-ADNI: A Study of Brain Aging in Vietnam War Veterans (Weiner et al., 2017).
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(2) iISCORE: The Imaging Support for the Study of Cognitive Rehabilitation (Tate et al.,
2019).

(3) PT: The Personality Traits and brain matter aberrations as potential markers of mTBI and
PTSD study.

(4) CE: The longitudinal study of Chronic Effects of TBI in \eterans and service members.

(5, 6) Blast I and Blast 1I: Blast I is an FMRI study of TBI associated with blast injury, and
Blast Il is a renewal of the initial study capturing similar data.

(7) NBS-DoD: Neural and Behavioral Sequelae of blast-related traumatic brain injury.

(8) SARCHI: Stellenbosch's South African Research Chairs Initiative (Suliman et al., 2014).
(9) GTP: The Grady Trauma Project (Gillespie et al., 2009).

(10) iSTAR: Imaging study of trauma and resilience (Weis et al., 2021).

(11) TSS: The McLean Trauma Spectrum Study (Lebois et al., 2021).

(12) NEST: The McLean Neurocardiac Effects of Stress and Trauma Study.

(13) DCHS: The Drakenstein Child Health Study of prenatal mothers (Donald et al., 2018)

(14) VCTP: Neuroimaging meditation therapy in Veterans with comorbid mild TBI and
PTSD.

(15) MC: A military Mission Connect study.

(16) MIRECC-DU: Mental Iliness Research Education Clinical, Centers of Excellence,
Duke University.

(17) MIRECC-D: Mental Iliness Research Education Clinical, Centers of Excellence,
Durham Veterans Affairs (Sun et al., 2020).

Additionally, data from LIMBIC-CENC (Cifu et al., 2015) was held out during model
construction to enable demonstration and independent testing. CE, Blast I/1l, and some
of the NBS-DoD data were acquired using very similar inclusion/exclusion criteria, but
collection was stratified over time.

Inclusion Criteria

Adults aged over 18 years who completed at least one assessment to a level of <20%
missingness were included. PTSD severity screeners were obtained at first entry to care
facilities or at the initiation of research studies. Any repeated measurements per person were
excluded, alongside measurements after interventions. Since the number of non-symptom
reporting cases is largely dependent on the inclusion criteria of studies, individuals who
reported the lowest possible sum score (e.g., a total severity score of zero on PCL-5) were
excluded (see Limitations).
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Measures and Characteristics

PTSD inventories are typically designed to elicit one item level response per diagnostic
criteria. This means 20 unique items were recorded for DSM-5 and 17 unique items
were recorded for DSM-1V assessments. All instruments included overlapping items that
facilitated harmonization.

The PTSD Checklist for DSM-5 (PCL-5) is a 20-item self-report measure that assesses the
20 DSM-5 symptoms of PTSD using a 5-point Likert scale ranging from 0 to 4 (“Not at all",
to "Extremely™). The checklist asks the participant to consider the level of symptom severity
over the last month. The PCL-5 severity score is the sum of all items scores and ranges from
0 to 80 (Weathers et al., 1993, Wortmann et al., 2016).

The PTSD Checklist for DSM-1V (PCL-C) is a 17-item self-report measure that assesses
the severity of the 17 DSM-IV symptoms of PTSD using a 5-point Likert scale ranging from
1to 5 ("Not at all”, to "Extremely™) as experienced over the last month. The PCL-C severity
score is the sum of all items, which ranges from 17 (no symptoms) to 85 (Weathers et al.,
1993).

The PTSD Checklist for DSM-1V — Military Version (PCL-M). Like the PCL-C, the
PCL-M is a 17-item self-report that measures the severity of the 17 DSM-IV PTSD
symptoms over the last month on a 5-point Likert scale ranging from 1 to 5 ("Not at

all", to "Extremely"). The items of the PCL-M are the same as the PCL-C except that the
PCL-M wording addresses a stressful military experience. A prior synthesis of the PCL-C
and PCL-M demonstrated strong consistency, reliability, and convergence (Wilkins, Lang, &
Norman, 2011), and in this work we denote both DSM-1V PCL screeners as ‘PCL’. Item
level military/civilian differences are described in detail (see Results).

The Davidson Trauma Scale (DTS) is a 17-item self-report measure that assesses the
frequency and severity of the 17 DSM-IV symptoms of PTSD. Each item of the DTS
severity scale ranges from (0 = "not at all distressing"” to 4 = "extremely distressing") and the
responder is asked to consider symptoms within the last week. The total sum score ranges
from 0 to 136. We considered only the severity scale of DTS which ranges from 0 to 68
(Davidson et al., 1997).

The modified PTSD Symptom Scale (mPSS) is a 17 item self-report measure that asks
about how upsetting the 17 DSM-1V symptoms of PTSD severity have been within the last
two weeks, with items rated on 4-point Likert scale consisting of 0 ("Not at all"), 1 (Once
per week or less/a little bit/once in a while), 2 (Two to four times per week/somewhat/half
the time) to 3 ("Five or more times per week/very much/ almost™). Sum severity scores range
from 0 to 51 (Falsetti et al., 1993).

Covariates of age, sex/gender, site/study, and military/civilian status were included. PTSD-
associated conditions such as substance use disorder, depression, and early-onset cognitive
impairment (Kennedy et al., 2022) were not considered in the primary analysis as they
were not recorded consistently across studies. Race/ethnicity characteristics were also not
recorded consistently across studies. Military status was broadly defined, and included US
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Veterans of the Vietnam war as well as Veterans of Operation Enduring Freedom/Operation
Iragi Freedom/Operation New Dawn (OEF/OIF/OND). While some studies recorded gender,
others recorded biological sex, so these characteristics were aggregated into a single sex/
gender variable.

Statistical analysis

Analysis was performed in Python 3. Kruskal-Wallis H-tests (omnibus) were used to

test for significance differences across groups. Welch’s t tests were used for post-hoc
pairwise comparisons. Where multiple tests were performed, q statistics were calculated at a
threshold of 0.05 to reduce false discovery rates. Absolute severity scores were converted to
fraction/percentage severity scores by subtracting the minimum assessment score from each
observed score and dividing by the full range of the instrument.

The aim of harmonization was to remove unwanted site effects while preserving
instrumental effects for further analysis. If absolute scores were harmonized, this would
remove both site effects and also the absolute differences between instruments (e.g. baseline
offsets between scales). Therefore, we used the ComBat-GAM algorithm (Pomponio et al.,
2020) to harmonize percentage scores over all datasets. This method explicitly protected
covariates and instrumental effects. After harmonization, percentage severity scores were
returned to absolute scores on their respective instruments with site effects removed.
Harmonization efficacy was measured as the reduction in cross-dataset variance when
comparing raw scores to their post-harmonized equivalents. Coefficients of determination
(R2) were used to calculate the deviation of data from models. An R2 of 1 means a model
perfectly fits the data.

Partitioning, training, and model description

Ordinary least squares (OLS) linear models were used to adjust for covariates and to convert
scores across instruments. After removing covariate effects, the square of sum scores was
used as an additional term during instrument conversion to capture potential nonlinearities
across assessments. Comparing random subsamples of the data reduced bias associated with
variations in clinical presentation, and allowed for a measurement of confidence on the
inferred scores (Choi et al., 2014). The quantity of interest is a predicted line of model

fit, so we measured confidence using root mean squared error (RMSE). Since the number
of observations differed for each assessment, we elected to bootstrap using N=argmin([na,
ng])/2 samples in each model fit iteration, where na and ng and the total observations of
assessment A and B respectively. This means the training fraction had an upper bound of
50%. Summary results were determined by averaging over the coefficients recovered from
all model iterations.

Transparency and openness

Raw data is available upon reasonable request pending study approval and data transfer
agreements between all participating institutions. Codes used for analysis can be provided
by the authors upon reasonable request.
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Results

Data summary

The summary statistics of the 17 datasets (see Methods) are shown in Table 1. The total
sample was n=6,771 but this reduced to n=5,634 after exclusions were applied. The median
age was 36 years old with an interquartile range of 28 — 46 years, and 36.4% of all study
participants were female. The data comprised seven civilian studies, nine military studies,
and one mixed population study. The total counts per assessment were (1) PCL-5: n = 1,325,
(2) PCL-C/M: n =786, (3) DTS: n = 3,196, and (4) mPSS: n = 327.

Figure 1 provides an overview of symptom reporting across all datasets. Figure 1a plots the
histogram of all percentage severity scores. Figure 1b shows percentage sum scores broken
out as boxplots by military status and sex/gender. An omnibus test confirmed significant
differences between the groups in Figure 1b. Female civilians reported the most severe
symptoms overall (p<0.001). Figure 1c shows the mean severity for each item across all
datasets set to the same scale (range: [0:4] as per PCL-5). Sleep disturbance, hypervigilance,
and negative feelings were the most intensely reported symptoms. Military status was
associated with elevated risk taking (Figure 1c - right). Civilian status was associated with
increased report of upsetting reminders, and increased avoidance of upsetting reminders and
feelings (Figure 1c - right).

Unadjusted conversion

We first consider the conversion from PCL-5 to PCL severity scores. PCL-5 sum scores
range from [0,80], while PCL sum scores range from [17,85]. Therefore, the line where the
percentage severity scores for the two instruments are the same is described by the equation

SeeL = ag + TSpers

where r is the ratio of scale ranges (85-17)/(80-0) = 0.85, and ag =17 is the intercept. This
is the line of percentage equality across instruments. However, ag and r can differ from
expectation in practice because inventories have unique characteristics and distinct items.

To visualize the similarity of data sources, we performed a combinatoric analysis of the

17 datasets which generated 153 dataset pairs. Six of these pairs are shown in Figure 2 as
ranked paired sum scores subsampled from each dataset. Figure 2a compares three dataset
pairs that used the same instrument, whereas Figure 2b contrasts three dataset pairs that used
different instruments.

The deviation from the line of percentage equality (gray lines) is a convolved measure of
all the underlying differences between the two datasets. If all data were on this line, the two
datasets would be identical and R? = 1. Overall, simple percentage conversions (gray lines)
did not accurately predict raw scores across datasets in most cases, and percentile models
also showed errors. These findings suggest corrections should be performed before linking
across instruments.
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Harmonization

The ComBat-GAM algorithm was implemented to correct for site-specific variations such as
differences in severity-based inclusion criteria. Figure 3 shows all 153 R2 comparison values
grouped into boxplots by dataset. Intrinsic differences across datasets confound simple linear
conversion as hypothesized (Figure 3a). After harmonization (Figure 3b) the average R2
increased by 0.74, and the number of well-fit pairs (R2>0.9) increased significantly from 29
to 37 (+28%, p<0.001).

Covariate adjustment

Table 2 shows the results for two blocked logistic regressions predicting symptom severity
using (1) sociodemographic factors and (2) instrumentation. The models predicted post-
harmonized severity scores binarized to above/below the clinical cutoff of each inventory
(e.g., y=1 for scores >32/80 for PCL-5). The unharmonized model fits were poor, but
improved after harmonization. After harmonization, military status showed much higher
odds (OR: 2.74, C195%: 2.38 — 3.16) of above-threshold severity, while age groups and sex
showed broadly similar odds. Age, sex/gender, and population were adjusted out of the data
using linear regression.

Converting scores across instruments

After harmonization and covariate correction, we again consider the conversion of PCL-5 to
PCL scores. To derive an empirical relationship between the instruments, we aggregated two
datasets; one containing all post-harmonized and covariate adjusted PCL-5 sum scores, and
one containing all post-harmonized and covariate adjusted PCL sum scores.

As described in the methods, we selected N=argmin([ng, np])/2 = 272 samples from each
group at random and sorted and paired the scores. A regression was performed to estimate
r, the ratio of scale ranges for PCL-5 to PCL (nominally 0.85), and ag, the intercept
(nominally 17). Over ten random subsampling iterations, the regression found ag = 19, and
rab = 0.83 was the best fit with a mean R2 of 0.965. The similarity of the coefficients and
the high R? of this approach are encouraging, but nonlinearities could emerge for more
distinct assessments. To account for this, a quadratic sum score term, Sa2, was added to the
conversion models. Table 3 shows the estimated parameters for different instrument pairs
using the following model:

Sk = a9 + P;Sa + B,Sa2

where Sp and Sg are the sum scores of instruments A and B. This process was repeated for
all “‘A—B’ conversions.

Worked example
A worked conversion example is as follows: A clinician wishes to infer a patient’s PCL-5
score using the patient’s DTS score. Since frequency scales were not considered in these
models, the clinician calculates only the patient’s DTS severity score (Spts = 45 out of 68).
The clinician consults Table 3 and finds the coefficients of DTS — PCL-5 are ag = 2.2, B1
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=1.44, and B, = —0.0044, with root mean squared error of e = 1.5. Using these parameters,
SpcLs is calculated as

Spers = —2.2 + 1.44(45) —0.0044(452) =537+15

To demonstrate conversion on real data, we elected to hold out an independent sample of
N=1,212 observations of the PCL-5 from LIMBIC-CENC (see Methods) not used in model
training. The conversions from PCL-5 to other assessments are shown in Figure 4. Figure 4a
plots the inferred severity scores as a function of the input PCL-5 severity scores. Figure 4b
shows a histogram of the severity scores after conversion to other severity scales.

Discussion

‘Harmonization’ is often used to refer to data aggregation, but true data harmonization

aims to minimize source and measure variations in ways that preserve meaning. New

PTSD treatments continue to be assessed (Rauch et al, 2018), but persistent gaps in clinical/
research consistency, and shifting trial admission standards make it challenging to generalize
findings. Harmonization presents a promising solution to address these concerns, and it

is interesting to consider what new insights may be gleaned from data where source and
acquisition effects are mitigated.

In the process of generating models for converting across PTSD severity scales, we found
that empirical Bayes harmonization methods can isolate variations induced by different
settings and procedures. We also confirmed our hypothesis that harmonization and covariate
adjustments would significantly improve conversion model performance. There are many
points of distinction that could explain why harmonization improves performance. For
example, research studies and clinical facilities typically perform assessments in different
ways. However, an exhaustive list of all the subtle ways that sources may differ is not
necessary in order for these effects to be empirically detected and removed in aggregate.

Similarly, we outlined a thorough description of all the ways that the instruments differed
(see Methods), but ultimately, simple models effectively captured the instrumental variations
without reference to their specific differences. Conceptually, these strategies draw from the
observation that model explainability is distinct from predictive power (Kasirzadeh, 2021).
Several facts suggest the instrumental components were well isolated. For example, simple
percentage equivalence models fit well after corrections, but not before (Figure 2).

This work also provides some general insights into PTSD symptomology. If site, biological,
and instrumental variations can be separated from individual symptom reports, then perhaps
new intrinsic truths can be unearthed from previously confounded data. There are even hints
of this possibility in this work, and while the influence of age and sex/gender variables
were relatively unchanged by harmonization, military status exhibited a large increase
in odds after accounting for site effects (from OR: 0.89 to OR: 2.74). These population
specific differences were only apparent after harmonization, and similar approaches applied
to problems in the behavioral sciences could help to identify hidden population effects.
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Conclusion

We leveraged a multi-site mega analysis (n=17 datasets) to derive quantitative
recommendations for the conversion of common PTSD severity scales. The data ensemble
and the impact of site and covariates on severity scores were described. After isolating

the instrumental component of severity scores, we produced accurate (median R2=0.985)
models for converting PTSD symptom severity scores, which were validated on data not
used in model construction. This analysis suggests PTSD instrumentation has objective
effects that can be isolated and removed, and these methods offer new empirical perspectives
on the role of harmonization in the behavioral sciences.

Limitations

We did not consider quantitation of structured interviews and future work could explore
crosswalks between structured clinical interviews and brief inventories. PTSD is a highly
comorbid condition, and the data collection across sources did not facilitate consideration

of a wider range of conditions. We also did not consider varying trauma exposure or
repeated measures, and future work would benefit from the analysis of multiple measures
per person. This limitation is mitigated in part by repeated subsampling drawn from all

sites in aggregate when deriving models. This work exclusively considered English language
assessment and lacked data on race/ethnicity. Future analysis of assessment languages and
race/ethnicity would be beneficial.

Individuals who reported the lowest possible sum score (e.g., a total severity score of
zero on PCL-5) were excluded in order to remove predictive biases associated with
differing inclusion criteria across studies. Some studies exclusively recruited individuals
with moderate/severe PTSD severity, while others were convenience samples with a large
fraction of participants with no history of PTSD exposure, who scored zero on PTSD
severity assessment. Converted scores below zero do not provide additional value, and
should be truncated to zero after conversion.

Our conversion models were constructed on data after site and covariate effects were
removed. This means the models are only recommended for within-study inference unless
additional harmonization procedures are enacted. In accordance with APA guidelines
(AERA, APA, & NCME, 2014), we caution against broad generalizations of the methods
presented here to new data and samples, or to cases where there is limited exact measure
overlap. The extent to which harmonization and adjustment remove unwanted effects is
empirical, and some residual effects may have persisted. We intentionally did not force the
intercepts of the models, and at the extremes the parameters can return a value outside of
the inferred inventory range. Any values out of range (e.g. negative numbers) should be
truncated to the maximum/minimum possible value.
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Key points:
Question:

The precise relationship between scores on different PTSD assessments remains unclear
because it is hard to isolate the effects of instrumentation in practice.

Findings:

We found that individual data sources each come with distinct characteristics and biases
that must be addressed before the relationship between different PTSD assessments can
be observed and modeled independently.

Importance:

We propose methods that allow scores on different measures of PTSD symptom severity
to compared, which may reduce burden on patients, participants, and researchers.

Next Steps:

Future work could use these ideas to situate the results of new studies within the larger
body of historical literature.

Neuropsychology. Author manuscript; available in PMC 2024 May 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Kennedy et al.

(b)

Page 15

D Male

[] Female

@

600 F[]

500

400

Count

3001 —

200¢F

100+

O L 1

[l B

100

75

50

25

42.5

33.8

24.4

Severity sum score, %

1

Tl TT

0 25

50 75 100
Severity sum score, %

Civilian Military

(C) Sleep disturbance

Hypervigilance

Negative feelings

Difficulty concentrating

Intrusive Memories

Upsetting reminders

Negative beliefs

0000

Feeling distant

Irritability, anger

Tense, startled

Blame

Avoidance of feelings
Loss of interest

000064

Avoidance of reminders

Numbness

Physical, somatic

Disturbing dreams

O
O
O

O

Flashbacks

O

Foreshortened future

O

Trouble remembering ——0O
Risk taking ——O

)

*0o———
O

*o
D

O DSM-IV only
O DSM-5 only
O DSM-IV + DSM-5

o
é)
o

O*

0

1.0

2.0

Mean symptom severity

3.0 -0.4 0 04 038
Mean severity difference
Civilian €<———» Military

Figure 1: Summary of PTSD symptom reporting across all datasets.
(a) A histogram illustrates the distribution of all raw percentage severity sum scores. (b)

Percentage severity sum scores are shown broken out as boxplots by military status and
sex/gender. (c) A stem plot shows the mean severity reported for each item. (c, right) The
average differences between military and civilian severity scores are shown for each item. (*
indicates significance at p<0.05 after g correction for multiple comparisons).
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Figure 2: Visualizing raw severity scores across datasets and instruments.
(a) The sorted severity scores of datasets that used the same instrument are compared. The

gray line indicates equality from the lowest to the highest possible score on each scale. The
coefficients of determination (R2, inset) measure deviation from the line. (b) Like (a) but
comparing datasets that used different PTSD assessment instruments.
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Figure 3: Comparison of pre/post harmonization fit quality.
(a) The distribution of coefficients of determination are shown as boxplots broken out by

data source. (b) Like (a) but after Bayesian correction of site effects.
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Figure 4a plots model-inferred PTSD severity scores on different instruments as a function
of real PCL-5 severity scores. The shaded areas indicate +1 RMSE. Figure 4b shows the
equivalent PCL-5 severity score distributions after conversion.
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Table 1:
Summary statistics for the 17 datasets.

Statistics for each of the datasets are shown after exclusion criteria were applied (see Methods).

Dataset Population N Female Male Medianage Measure Mean score
VA-MIRECC-D  Military 2988 0.22 0.78 36 DTS 254
VA-MIRECC-DU  Military 208 0.19 081 39 DTS 20.8
DCHS Civilian 327 1 0 26 MPSS 231
SARChI  Civilian 591 0.71 029 44 PCL-5 33
GTP  Civilian 335 0.86 0.14 44 PCL-5 324
iSTAR  Civilian 180 0.58 0.42 33 PCL-5 25.1
TSS  Civilian 135 0.83 017 35 PCL-5 49.1
NEST  Civilian 15 0.8 0.2 33 PCL-5 374
PT  Military 60 0.1 0.9 38 PCL-5 43.8
VCTP  Military 9 0.33 0.67 38 PCL-5 47.6
CE Military 75 0.08 092 33 PCL-C 444
Blast Il Military 50 0.02 098 30 PCL-C 51.5
Blast1  Military 47 0.11 089 31 PCL-C 39.6
NBS-DoD  Mixed 31 0.29 071 29 PCL-C 36.1
DoD-ADNI  Military 2420 1 69 PCLM  qg9g*
iSCORE  Military 195 0.12 0.88 34 PCL-M 45.7
MC  Civilian 146 0.28 072 27 PCL-C 273

*
indicates each item was recorded on a binary scale instead of a Likert scale, which results in an apparently low average sum score.
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Table 2:
Results of blocked logistic regression predicting elevated PTSD symptom severity.

Raw scores (left) and post-harmonized scores (right) are shown for comparison.

OR (95% CI) | Positive PTSD screen, Sum score>cutoff
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Sociodemographic Characteristics

Raw
R?=0.007

Harmonized
R2=0.091

Age group (Ref: 18-29)

30-39

1.18 (1.03-1.35) *

1.16 (1.0-1.34) ©

40-49

1.14 (0.98 - 1.31)

1.01 (0.87 - 1.18)

50 and older

0.72 (0.60-0.85) *

0.7(0.59-0.83) *

Sex/gender (Ref: Male)

Female

1.16 (1.02 - 1.33)

1.06 (0.93 - 1.22)

Population (Ref: Civ.)

Military | 089 (0.58-0.77) * | 2.74 (2.38-3.16) *
Assessment instrument
Raw Harmonized
R?=0.014 R?=0.058

Inventory (Ref: PCL-5)

DTS

0.72 (0.63-0.81) *

251 (2.2-2.86) ©

PCL

0.58 (0.48 -0.72) *

1.84 (15-2.25) ©

mPSS

1.25 (0.98 - 1.6)

1.18 (0.93 - 1.5)

*
indicates significance at p<0.05 after correction for multiple comparisons.
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Table 3:
Model parameters for converting PTSD severity scales.

ag: Offset, B1: Slope, B,: Quadratic coefficient, R2: Coefficient of determination, and e: root mean squared
error.

Conversion A—>B ag B1 B2 R2 e (RSME)

PCL-5— PCL-4 1943 0.572 0.0037 0982 154
PCL-4 - PCL-5 -335 182 -0.0065 0.983 1.65
PCL-5— MPSS -0.35 0.729 -0.0016 0.987 1.2
PCL-4 — DTS -21.1 1157 -0.0012 0.971 176
PCL-5— DTS 2128 0.63 0.00322 0.992 123
PCL-4 > MPSS  -22 1.252 -0.0053 0.976 1.42
DTS —» PCL-5 -2.2 1.44 -0.0044 0.989 15
DTS — PCL-4 19.07 0.906 0.0008 0971 173
DTS — MPSS -3.14 1.088 -0.0058 0.992 1.06
MPSS — PCL-5 3.081 1.216 0.0077 0986 1.54
MPSS — PCL-4 2115 0.65  0.0158 0975 1.66
MPSS — DTS 3.84 0.775 0.0135 0993 1.18
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