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ABSTRACT
Objective: The current study is an analysis of 
predictors of posttraumatic stress disorder 
(PTSD) treatment response in a clinical trial 
comparing (1) prolonged exposure plus placebo 
(PE + PLB), (2) PE + sertraline (PE + SERT), and (3) 
sertraline + enhanced medication management 
(SERT + EMM) with predictors including time since 
trauma (TST), self-report of pain, alcohol use, baseline 
symptoms, and demographics.

Methods: Participants (N = 196) were veterans with 
combat-related PTSD (DSM-IV-TR) of at least 3 months’ 
duration recruited between 2012 and 2016 from 
4 sites in the 24-week PROlonGed ExpoSure and 
Sertraline (PROGrESS) clinical trial (assessments at 
weeks 0 [intake], 6, 12, 24, 36, and 52).

Results: Across treatment conditions, (1) longer TST 
was predictive of greater week 24 PTSD symptom 
improvement (β = 1.72, P = .01) after adjusting for 
baseline, (2) higher baseline pain severity was 
predictive of smaller symptom improvement 
(β = –2.96, P = .003), and (3) Hispanic patients showed 
greater improvement than non-Hispanic patients 
(β = 12.33, P = .03). No other baseline characteristics, 
including alcohol consumption, were significantly 
predictive of week 24 improvement. Comparison of 
TST by treatment condition revealed a significant 
relationship only in those randomized to the PE + SERT 
condition (β = 2.53, P = .03). Longitudinal analyses 
showed similar results.

Conclusions: The finding that longer TST shows larger 
symptom reductions is promising for PTSD patients 
who might not seek help for years following trauma. 
Higher baseline pain severity robustly predicted 
attenuated and slower response to all treatment 
conditions, suggesting a common neuropathologic 
substrate. Finally, in the current study, alcohol use did 
not impede the effectiveness of pharmacotherapy for 
PTSD.
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C linical practice guidelines support both psychotherapy and 
certain medications as effective for posttraumatic stress 

disorder (PTSD).1,2 Among psychotherapies, prolonged exposure 
therapy (PE)3 has demonstrated efficacy across a wide range of 
patient presentations. Among pharmacotherapies, the US Food 
and Drug Administration has approved sertraline and paroxetine 
for treating PTSD; however, pharmacotherapy generally produces 
weaker outcomes than psychotherapies,4 and some guideline groups 
(ie, US Office of Veterans Affairs/Department of Defense [VA/DoD]) 
consider evidence in support of their use insufficient or suggest that 
the aforementioned psychotherapies should be considered before 
these pharmacotherapies.1

The PROlonGed ExpoSure and Sertraline (PROGrESS) study5 
examined the comparative effectiveness of PE and sertraline for 
the treatment of PTSD among combat veterans and found all 3 
conditions—prolonged exposure therapy plus placebo, prolonged 
exposure therapy plus sertraline, and sertraline plus enhanced 
medication management—produced significant and large reductions 

https://clinicaltrials.gov/ct2/show/NCT01524133?term=NCT01524133&draw=2&rank=1
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in PTSD over 6 months with no significant differences 
between conditions. Despite overall equivalence in outcomes, 
variability in response is apparent and examination of 
whether certain baseline variables may predict greater 
response overall or greater response within a treatment 
condition is warranted.

Both epidemiologic and treatment literature suggest the 
likelihood of recovery or treatment response in PTSD may 
depend in part on the elapsed time since trauma (TST). 
McFarlane and colleagues6 recently highlighted how chronic 
PTSD has a neurobiology that should be differentiated from 
that of acute disorder. The National Comorbidity Survey7 
indicated any mental health treatment was associated with 
an increased rate of recovery in the first 6 years compared 
to no treatment, but thereafter more than a third of persons 
failed to remit regardless of any reported treatment. A similar 
rate of PTSD persistence at 6-year follow-up was reported in 
the Millennium Cohort Study.8

While some psychotherapy trials found longer TST related 
to needing more sessions for response,9,10 a meta-analysis of 
PE trials11 failed to find an association between TST and 
outcomes. In Canadian combat veterans receiving outpatient 
care with psychotherapy and/or medication, Richardson 
et al12 found no significant association between symptom 
chronicity/TST and poorer treatment response. A study of 
paroxetine for PTSD13 reported a significant treatment-by-
TST interaction such that those with TST greater than 5 years 
exhibited greater improvement with paroxetine. However, 
the authors cautioned that interpretation of the interaction 
was problematic due to a confounding high discontinuation 
rate in those with TST less than 5 years of 52% (5–19 years, 
33%; 20 years, 27%). Previous studies with sertraline14,15 did 
not report on the impact of TST on outcome, and as such the 
PROGrESS sample provides a unique opportunity.

With respect to additional predictors of PTSD treatment 
response, an association between pretreatment pain severity 
and intensity and posttreatment PTSD outcomes is emerging. 
Greater pain intensity predicted attenuated PTSD treatment 
response in a national sample of veterans (N = 2,715) 
receiving inpatient treatment at VA residential programs,16 
with similar findings among veterans receiving trauma-
focused treatment.17 Notably, greater pain interference, not 
pain intensity, predicted poorer PTSD treatment outcomes 
among refugees.18 Accordingly, though pretreatment pain 
appears to be related to posttreatment PTSD outcomes, 

the experience of pain is nuanced and its relationship with 
PTSD may depend on pain context and the behavioral 
consequences of pain. Finally, pain has not been examined 
as a predictor of response in pharmacotherapy trials to date.

Studies related to the simultaneous treatment of PTSD 
and alcohol use disorder have indicated that PTSD symptoms 
predict attenuated substance use response, whereas the 
reverse has not been found, as alcohol use has not predicted 
PTSD treatment response.19 The finding that alcohol use 
disorder is not predictive of PTSD treatment outcomes in 
trauma-focused therapy is often replicated in the literature 
for both integrated and PTSD-only treatment modalities.20,21 
Earlier evidence suggesting that alcohol use during treatment 
is associated with dropout22 has not been broadly replicated, 
and a recent high-quality study23 found that pretreatment 
number of days drinking did not predict dropout. Finally, 
alcohol and substance use have not been examined as 
predictors of response in pharmacotherapy studies to date.

Additional predictors that have been studied include 
psychosocial variables. Phelps et al24 studied 2,686 Australian 
veterans and found that higher guilt and depression at baseline 
were associated with poorer outcomes, a finding replicated in 
a refugee population with PTSD.25 Demographic predictors 
have shown mixed results. Lower age was associated with 
better SSRI response in a study of veterans,26 though other 
studies show that lower age is related to higher dropout rates 
for psychotherapy.27 Race and ethnicity have not been closely 
examined in pharmacotherapy studies, but McClendon et 
al28 concluded that race and/or ethnicity does not appear 
to impact magnitude of symptom change in psychotherapy 
for PTSD but may impact initiation and retention, such that 
Black patients with PTSD are less likely to start and less likely 
to complete PTSD treatment. Previous studies29,30 have not 
found gender differences in response to psychotherapy, 
though additional examination is warranted.

On the basis of this research, the current study aimed to 
examine these potentially predictive factors in an analysis of 
a large clinical trial focused on treatment of military/veteran 
PTSD. The primary aims of the analysis were to examine 
factors that may relate to overall treatment response both 
within and across treatment conditions. Primary hypotheses 
were (1) TST affects treatment response in those treated 
with sertraline (longer TST related to less PTSD reduction), 
but not in those treated with PE, whether PE is provided in 
combination with sertraline or with placebo; and (2) higher 
baseline levels of guilt, depression, pain intensity, and alcohol 
use will reduce magnitude of treatment response.

METHODS

Design
PROGrESS was a randomized controlled trial approved 

by site institutional review boards and DoD Human Research 
Protection Office (HRPO) and registered at ClinicalTrials.gov 
(NCT01524133). Participants provided informed consent. 
Participants and providers were blind to pill condition 
through week 24, and independent evaluators were blind 

Clinical Points
 ■ Understanding patient level factors that predict response to 

posttraumatic stress disorder treatments (medication and 
psychotherapy) is critical to clinical decision-making, but 
few studies have examined this issue.

 ■ Patients showed large treatment benefits across the 
conditions and baseline characteristics examined. Longer 
time since trauma and Hispanic ethnicity predicted better 
response, and higher reported pain at baseline predicted 
less response across conditions.

https://clinicaltrials.gov/ct2/show/NCT01524133?term=NCT01524133&draw=2&rank=1
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to treatment assignments for study duration (for detailed 
methods, see previously published articles5,31). The current 
study was an analysis of this large clinical trial examining 
predictors of PTSD treatment response in (1) prolonged 
exposure plus placebo (PE + PLB), (2) PE + sertraline 
(PE + SERT), and (3) sertraline + enhanced medication 
management (SERT + EMM), including TST, self-report of 
pain, alcohol use, and other demographics.

Participants
Participants were recruited between 2012 and 2016 from 

4 sites: Veterans Affairs Ann Arbor Healthcare System, 
VA San Diego Healthcare System, Ralph H. Johnson VA 
Medical Center, and Massachusetts General Hospital 
(MGH). Inclusion criteria were being a service member 
or veteran of Iraq/Afghanistan wars with combat-related 
PTSD (DSM-IV-TR)32 and significant impairment (Clinician 
Administered PTSD Scale [CAPS]33 score ≥ 50) of at least 
3 months’ duration. Exclusion criteria were (1) current, 
imminent risk of suicide; (2) active psychosis; (3) alcohol 
or substance dependence, but not abuse (past 8 weeks, as 
determined at intake that included medical record review 
and diagnostic assessment); (4) inability to attend weekly 
appointments for the treatment period; (5) prior intolerance 
or failure of adequate trial of PE or sertraline; (6) medical 
condition likely to result in imminent hospitalization or 
contraindication to study treatments; (7) serious cognitive 
impairment (eg, confusion, inability to track discussion); and 
(8) pregnancy. Concurrent antidepressants or antipsychotics, 
benzodiazepines, prazosin, and sleep agents (eg, zolpidem) 
were allowed if the dose was stable for 2 weeks by baseline,. 
For this study, the primary predictor was TST, and the 
analytic cohort included 196 patients with valid TST data.

Procedures
Full details of study methods, participant selection, 

randomization, blinding, and outcome assessments are 
published elsewhere.5,31 Participants were unblinded after 
the week 24 assessment and offered continued treatment as 
needed.

Measures
Self-report and clinician-administered clinical measures 

occurred at weeks 0 (intake), 6, 12, 24, 36, and 52. The 
primary outcome was past-month PTSD symptom severity 
per the Clinician Administered PTSD Scale (CAPS) for 
DSM-IV-TR,32 a clinician interview assessing symptom 
severity and diagnostic status. Current PTSD severity was 
assessed in relation to the target most distressing war-zone 
trauma. Patients also completed self-report assessments 
of PTSD symptoms (PTSD Symptom Checklist Specific 
Stressor Version [PCL-S]34), level of alcohol use (number 
of alcoholic drinks per day), pain severity and intensity 
(Brief Pain Inventory [BPI]35), depression (Beck Depression 
Inventory–Second Edition [BDI-II]), somatic symptom 
severity (15-symptom Patient Health Questionnaire [PHQ-
15]36), and guilt cognitions (Trauma Related Guilt Inventory 

[TRGI]37). The primary predictor, TST, was calculated as 
number of years elapsed between the most stressful event 
identified at baseline in the PCL-S to the study enrollment 
date. For this study, target trauma was required to be a post–
September 11, 2001, combat trauma. Additional biological 
measures were assessed and are reported elsewhere.38–41

Treatment
Active treatment started at week 0 and continued 

through week 24. Sertraline was titrated through week 10 
and maintained through week 24. For those assigned to 
PE, participants were scheduled to complete 13 standard, 
90-minute PE sessions by week 12 and allowed to complete 
by week 24, and expected to complete between-session 
assignments per standard PE protocol. For pharmacotherapy, 
sertraline and placebo doses were flexibly adjusted between 
50 and 200 mg/d, with the last dose increase at week 10 to 
ensure stable dosing by week 12 and continued to week 24. 
EMM was approximately 30 minutes for those randomized 
to sertraline alone to balance time, psychoeducation, and 
provider support compared with PE conditions,31 adding 15 
minutes of psychoeducation and/or active listening to the 
15-minute routine medical management.

Statistical Analyses
Primary outcome was treatment response at week 24 

measured as CAPS score change, and to understand the long-
term impact, analysis was repeated with all posttreatment 
follow-up CAPS scores assessed at weeks 24, 36, and 52 as 
the outcomes. The primary predictor was TST, and other 
potential baseline predictors were demographic variables 
(age, race, ethnicity, sex), alcohol use (number of alcoholic 
drinks per day), pain severity, pain intensity, depression, 
somatic symptom severity, and guilt cognitions.

As TST could be a proxy for mental and physical health 
symptom severity, we first assessed correlations between TST 
and baseline psychopathology measures. We also graphed the 
relationship between week 24 CAPS score and TST and other 
baseline psychopathology measures by treatment conditions 
to assess for functional relationships between the predictors 
and treatment responses and to see if the relationships differ 
by treatment condition. To examine predictors of week 24 
treatment response, we used a multiple regression model 
with change in CAPS score as the response variable and 
adjusted for study site (stratification factor), treatment arms, 
and baseline CAPS values.

We assessed if the relationship between TST and treatment 
response varied by treatment condition using the interactions 
of TST by treatment condition indicators. Other predictors 
included age, race/ethnicity, and baseline psychopathology 
measures. For the analysis of long-term posttreatment 
follow-up symptoms, we used a mixed model with CAPS 
score changes at weeks 24, 36, and 52 as the response variables 
and accounted for within-person correlation of repeatedly 
assessed data using random intercepts. In addition to baseline 
predictors, the mixed model included time (weeks) since 
enrollment to account for trends in symptoms over time, and 
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similar to the analysis of week 24 treatment response, we 
further assessed if the relationship between TST and long-
term treatment response varied by treatment condition using 
interactions.

Based on 134 patients with non-missing week 24 CAPS 
data, a conservative power analysis of this study yields 80% 
power to detect with a .05 level test an increase in R2 value 
of 0.049 or larger, given 0.13 as the R2 value in the reduced 
model that includes control variables of study site, treatment 
arms, and baseline CAPS values.

RESULTS

A total of 207 patients were randomized to 3 treatment 
conditions and dispensed medication. This study included 
196 patients (95%) whose TST could be calculated properly. 
The range of TST was as recent as 0.5 years to as distant as 
14.9 years, with both mean and median of 7.2 years (Table 
1). Patient demographics were generally balanced across 
treatment conditions, but psychopathology measures 
showed that the PE + PLB condition patients had somewhat 
greater baseline symptoms, including PTSD symptoms, 
depression, and pain. Completion of week 24 CAPS did 
not differ significantly by treatment condition (P = .10).5 
In baseline analyses, we did not find TST to be associated 

Table 1. Baseline Characteristics of the Study Cohort, by Treatment Conditions and Overall (N = 196)

Variable
SERT + EMMa 

 (n = 68) PE + PLBa (n = 65) PE + SERTa (n = 63) Totala (n = 196) P Valueb

Age, y 33.7 (8.2) 34.8 (8.3) 34.7 (8.5) 34.4 (8.4) .43
Male, n (%) 63 (92.6) 58 (89.2) 52 (82.5) 173 (88.3) .47
Race, n (%) .88

White 41 (60.3) 36 (55.4) 37 (58.7) 114 (58.2)
Black 19 (27.9) 18 (27.7) 19 (30.2) 56 (28.6)
Other 8 (11.8) 11 (16.9) 7 (11.1) 26 (13.3)

Hispanic or Latino ethnicity, n (%) 14 (20.6) 7 (10.8) 10 (15.9) 31 (15.8) .10
Marital status,c n (%) .10

Married 40 (59.7) 35 (53.8) 27 (42.9) 99 (50.8)
Never married 18 (26.9) 11 (16.9) 14 (22.2) 43 (22.1)
Divorced 8 (11.9) 14 (21.5) 15 (23.8) 37 (19.0)
Separated 1 (1.5) 5 (7.7) 7 (11.1) 13 (6.7)

Education, n (%) .12
High school (or equivalent) 31 (45.6) 22 (33.8) 19 (30.2) 72 (36.7)
Some college (13–15 y) 29 (42.6) 26 (40.0) 33 (52.4) 88 (44.9)
Bachelor’s or above (16+ y) 8 (11.8) 17 (26.2) 11 (17.5) 36 (18.4)

Work status, n (%) .89
Full time 34 (50.0) 33 (50.8) 32 (50.8) 99 (50.5)
Part time 6 (8.8) 9 (13.8) 8 (12.7) 23 (11.7)
Not working 28 (41.2) 23 (35.4) 23 (36.5) 74 (37.8)

Time since trauma, y 7.2 (2.5) 7.3 (3.4) 6.9 (3.0) 7.2 (3.0) .83
Clinician-observed symptoms (CAPS score) 74.4 (14.1) 80.5 (13.3) 76.1 (14.6) 77.0 (14.2) .01
Self-reported PTSD symptoms (PCL-S score) 56.0 (10.2) 59.8 (9.6) 56.9 (11.5) 57.5 (10.5) .03
Depression (BDI-II score) 22.9 (9.9) 27.2 (11.2) 23.6 (10.8) 24.6 (10.8) .02
Somatic symptoms (PHQ15 score)c 12.3 (5.7) 13.2 (4.8) 13.1 (5.0) 12.8 (5.2) .34
Pain severity (BPI score)c 4.1 (2.4) 4.9 (2.0) 4.7 (2.2) 4.6 (2.2) .03
Guilt cognition (TRGI score)c 0.9 (0.7) 1.1 (0.8) 0.8 (0.6) 1.0 (0.7) .06
No. of drinks per dayc 2.9 (4.2) 2.6 (3.6) 2.7 (3.2) 2.7 (3.7) .56
aCell values are mean (SD) unless otherwise noted.
bP values are from comparing across the 3 treatment arms, stratified by site.
cOne unknown marital status; 6 missing PHQ15 score, 8 missing BPI score, 10 missing TRGI score, 4 missing drinking data.
Abbreviations: BDI-II = Beck Depression Inventory–-Second Edition; BPI = Brief Pain Inventory; CAPS = Clinician-Administered PTSD 

Scale, total score from 17 items for the past month; EMM = enhanced medication management, PCL-S = PTSD Checklist Specific 
Stressor Version; PE = prolonged exposure; PLB = placebo; PHQ15 = 15-symptom Patient Health Questionnaire; PTSD = posttraumatic 
stress disorder; SERT = sertraline; TRGI = Trauma Related Guilt Inventory.

with any psychopathology measures visually or statistically, 
including baseline CAPS score (r = –0.005, P = .94), except 
with a slight increase in pain (r = 0.19, P = .008) and in self-
rated PTSD symptoms based on PCL-S (r = 0.16, P = .02) 
with increasing TST. All models were adjusted for baseline 
PCL-S values because of their association with TST.

Overall across treatment conditions, longer TST was 
predictive of greater week 24 PTSD symptom improvement 
(β = 1.72, P = .01; Table 2) after adjusting for baseline 
demographic variables and psychopathology measures; the 
slope can be interpreted as 1.72-point greater improvement 
in CAPS score at week 24 with each additional year of TST 
while holding other covariates constant. Baseline pain 
severity was also predictive of overall treatment response. 
Symptom improvement was lower by −2.96 points (P = .003) 
with incremental 1-unit increase in baseline pain severity, 
which can range from 0 to 10. Overall, Hispanic patients 
also showed greater improvement than non-Hispanic 
patients by 12.33 points on the CAPS at week 24 (P = .03). 
No other baseline characteristics examined, including 
alcohol consumption, were significantly predictive of week 
24 symptom improvement. We refit the model without 
adjusting for PCL-S score and found the results to be 
consistent for TST (β = 1.65, P = .02), pain severity (−3.17, 
P = .001), and Hispanic ethnicity (11.98, P = .03). To illustrate 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2021 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

    e5J Clin Psychiatry 82:4, July/August 2021

Predictors of PTSD Treatment Response

Table 2. Multiple Regression Model of Symptom Improvement at Week 24, 
Calculated as CAPS Score at Baseline Minus CAPS Score at Week 24 (n = 134)a

Week 24 CAPS Score Changeb β SE T P value 95% CI
Baseline CAPS score 0.49 0.18 2.75 .007 0.14 to 0.84
PE + placebo (reference: SERT) −2.50 4.63 −0.54 .59 −11.67 to 6.67
PE + SERT (reference: SERT) –0.22 4.34 −0.05 .96 −8.82 to 8.38
Time since trauma, y 1.72 0.68 2.52 .01 0.37 to 0.06
Black (reference: White) −3.68 5.35 −0.69 .49 −14.28 to 6.93
Other or unknown race (reference: White) −8.90 6.93 −1.28 .20 −22.63 to 4.83
Hispanic 12.33 5.43 2.27 .03 1.58 to 23.09
Age (y) at randomization –0.16 0.25 −0.64 .52 –0.65 to 0.33
Self-reported PTSD symptoms (PCL-S score) –0.42 0.28 −1.48 .14 –0.98 to 0.14
Depression (BDI-II total score) 0.25 0.24 1.04 .30 –0.23 to 0.74
Somatic symptom (PHQ15 score) –0.24 0.46 −0.52 .60 −1.16 to 0.67
Pain severity (BPI score) –2.96 0.98 –3.03 .003 -4.89 to −1.02
Guilt cognition (TRGI score) −3.74 2.92 −1.28 .20 −9.53 to 2.05
No. of drinking days –0.50 0.33 −1.50 .14 −1.16 to 0.16
Intercept 31.21 15.74 1.98 .05 0.03 to 62.40
aBoldface indicates statistical significance.
bThe model was also adjusted for study site (stratification factor). 
Abbreviations: BDI-II = Beck Depression Inventory–Second Edition; BPI = Brief Pain Inventory; 

CAPS = Clinician-Administered PTSD Scale, total score from 17 items for the past month; 
PE = prolonged exposure; PCL-S = PTSD Checklist Specific Stressor Version; PHQ15 = 15-symptom 
Patient Health Questionnaire; PTSD = posttraumatic stress disorder; SE = standard error; 
SERT = sertraline; TRGI = Trauma Related Guilt Inventory.

Figure 1. Unadjusted Mean Change in CAPS Score at Week 24 by BPI Pain 
Severity Score Categories and by Time Since Trauma Categoriesa

aNo person with 10–15 years since trauma had pain severity scores between 0 and 2.5.
Abbreviations: BPI = Brief  Pain Inventory, CAPS = Clinician Administered PTSD Scale.
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the effect of TST and baseline pain severity on week 24 
symptom improvement seen in the regression model, Figure 
1 shows means of week 24 CAPS change over 5 baseline BPI 
pain severity categories—[0–2.5), [2.5–5.0), [5.0–7.5), or 
[7.5–10.0)—and 3 TST categories—(0–5) years, [5–10) years, 
or [10–15) years since trauma). Supplementary Figure 1 also 
shows the predicted adjusted changes in CAPS score based 
on the model in the 4 subgroups of those with recent trauma 
with less severe pain (mean = 33.83; 95% CI, 26.65–41.00), 
recent trauma with severe pain (mean = 18.91; 95% CI, 8.99–
28.83), distant trauma with less severe pain (mean = 42.55; 
95% CI, 34.05–51.05), and distant trauma with severe pain 
(mean = 27.63; 95% CI, 16.60–38.66) in otherwise average 
study participants.

Effects in Treatment Conditions
When we assessed relationships between TST and 

symptom improvement by treatment condition, we found 
TST to be a significant predictor of symptom improvement 
in those randomized to the PE + SERT condition (β = 2.53, 
P = .03). The TST slopes were not significant in the PE + PLB 
condition (β = 1.54) and SERT + EMM condition (β = 0.94), 
although the directions of the relationship remained positive 
(see Supplementary Table 1).

Longitudinal Analyses at 1 Year
In longitudinal data analysis of symptom changes at all 

posttreatment assessment times, we found similar results 
showing greater posttreatment symptom improvement 
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associated with longer TST (Table 3). Specifically, the slope of 
TST was 1.56 (P = .009), indicating that a 1.56-point greater 
CAPS score drop was expected with each year increase in TST 
across posttreatment follow-up time and treatment condition 
and holding other baseline characteristics constant. Of note, 
and as expected since this is a follow-up maintenance phase, 
neither time nor treatment condition was significant. Results 
in terms of other predictors were also similar to the findings 
from the analysis of the primary outcome of week 24 CAPS 
score. Baseline pain severity remained significantly predictive 
of posttreatment symptoms; symptom improvement was 
lower with increasing baseline pain severity (β = −2.41, 
P = .005). Hispanic patients had 11.12 points’ (P = .02) greater 
improvement in CAPS score than did non-Hispanic patients, 
and alcohol consumption (number of drinking days) was not 
significant. As the analytic sample is reduced by the model 
requiring follow-up CAPS data, to ensure consistent findings 
from a model that includes a larger analytic sample, we also 
conducted an alternate analysis by fitting a model with not 
only follow-up, but also baseline CAPS scores as response 
variables, and the findings were consistent (Supplementary 
Table 2).

When we further assessed for relationships between TST 
and posttreatment symptom improvement by treatment 
condition, we found somewhat different results from those 
of the primary outcome. We found TST slopes to be nearly 
identical for the two PE conditions; slopes were 1.82 in the 
PE + PLB condition and 1.86 in the PE + SERT condition 
(P = .97 for test of slope difference). In further analysis, when 
the model was fit with the two PE conditions combined, TST 
slope was significant (slope = 1.84, P = .008) in the combined 
PE conditions, but not in the SERT + EMM condition 
(slope = 0.77, P = .51; P = .44 for slope difference). This 
finding somewhat contrasts with the differential relationship 

seen with the primary outcome, in which the association 
between TST and week 24 symptom improvement was 
greatest in the PE + SERT condition.

DISCUSSION

In the current study examining predictors of comparative 
effectiveness of PE, sertraline, and their combination, 
longer TST was associated with larger PTSD symptom 
reduction in treatment. This effect was stronger in the 
combined PE + SERT condition and remained consistent 
during follow-up. These results are promising for PTSD 
patients, as most do not seek treatment until 5 to 6 years 
posttrauma.7 Similarly, an unpublished clinical trial of 
sublingual cyclobenzaprine in military-related PTSD sample 
(ClinicalTrials.gov identifier: NCT03062540; 80% with 
combat PTSD) failed to demonstrate a significant effect on 
change in score on the CAPS for DSM-5 (CAPS-5) across 
12 weeks, but post hoc analyses showed the subgroup with 
TST less than 9 years showed substantial and clinically 
meaningful improvement over placebo on the CAPS-5. 
Thus, certain medications may show differential efficacy 
based on TST. Replication and clarification of mechanisms 
are warranted.

Baseline pain severity predicted attenuated response to all 
treatment conditions. Of note, patients reporting even high 
levels of baseline pain severity still responded to all treatment 
conditions, but the response was not as large over the course 
of care and 1-year follow-up. Neurobiological correlates of 
treatment response suggest that allopregnanolone and related 
neurosterioids may play a role in both perception of pain 
and extinction learning that is critical to PTSD treatment 
response.42 Additional research is needed to determine why 
this association occurs and whether addressing chronic pain 

Table 3. Longitudinal Data Mixed Model of Symptom Improvement at Weeks 24, 
36, and 52, Calculated as CAPS Score at Baseline Minus CAPS Score at Follow-Up 
Weeks (n = 142)a

CAPS Score Changeb β SE T P Value 95% CI
Time,c wk 0.07 0.05 1.23 .22 –0.04 to 0.18
Baseline CAPS score 0.40 0.16 2.56 .01 0.09 to.71
PE + placebo (reference: SERT) 1.53 4.11 0.37 .71 −6.53 to 9.58
PE + SERT (reference: SERT) 4.99 3.87 1.29 .20 −2.60 to 12.58
Time since trauma, y 1.56 0.59 2.62 .009 0.39 to 2.72
Black (reference: White) −3.56 4.56 –0.78 .44 −12.48 to 5.37
Other or unknown race (reference: White) −3.96 6.04 –0.66 .51 −15.79 to 7.88
Hispanic 11.12 4.77 2.33 .02 1.76 to 20.48
Age (y) at randomization –0.29 0.21 −1.36 .17 –0.71 to 0.13
Self-reported PTSD symptoms (PCL-S score) –0.18 0.25 –0.71 .48 –0.66 to 0.31
Depression (BDI-II total score) 0.04 0.22 0.19 .85 –0.39 to 0.47
Somatic symptom (PHQ15 score) –0.34 0.42 –0.83 .41 −1.16 to 0.47
Pain severity (BPI score) -2.41 0.86 -2.82 .005 –4.09 to –0.73
Guilt cognition (TRGI score) −3.16 2.64 −1.19 .23 −8.33 to 2.02
No. of drinking days –0.35 0.28 −1.22 .22 –0.90 to 0.21
Intercept 28.30 13.95 2.03 .04 0.95 to 55.62
aBoldface indicates statistical significance.
bThe model was adjusted also for study site (stratification factor). 
cTime since randomization, centered at week 24, ie, the value corresponds to 0 for week 24.
Abbreviations: BDI-II = Beck Depression Inventory–Second Edition; BPI = Brief Pain Inventory; 

PCL-S = PTSD Checklist Specific Stressor Version; PE = prolonged exposure; PTSD = posttraumatic 
stress disorder; SE = standard error; SERT = sertraline; PHQ15 = 15-symptom Patient Health 
Questionnaire; TRGI = Trauma Related Guilt Inventory.
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simultaneously with PTSD may reverse this disparity.
As described in our analytic plan, we first assessed 

correlations between TST and baseline psychopathology 
measures to determine whether TST could be a proxy for 
mental and physical health symptom severity, as would be 
indicated if TST had high correlations across these other 
physical and mental health measures. Because most of 
these correlations were nonsignificant, and only baseline 
pain severity and self-reported PTSD severity were related 
to TST, we concluded that there is something more specific 
than a general distress relationship. Specifically, it appears 
that as time since trauma lengthens, reported pain and PTSD 
increase.

In addition, Hispanic patients showed larger response 
across all conditions, while other demographics did not 
influence treatment response. Previous studies have not 
consistently examined ethnicity and other demographics to 
determine predictive effects, and those that have examined 
them have often found contradictory results.28,43 Replication 
is necessary.

We did not find alcohol use at baseline to be associated 
with response. This finding is consistent previous PTSD 
treatment studies,19 and this study is the first to our knowledge 
to also show that level of alcohol use does not impede the 
effectiveness of evidence-based pharmacotherapy for PTSD. 
While our sample did not include the most severe levels of 
alcohol use disorder, which were excluded from entry, within 
the wide range of use represented, our study provides evidence 
that alcohol use below the level of dependence should not 
hinder patients with PTSD from receiving their preferred 
evidence-based PTSD treatment. Of note, our focus was 
symptom change over treatment duration, and as such we did 
not examine the impact of baseline alcohol use on attrition.

Limitations are also apparent. The current study 
required recruitment of patients willing to engage in PE 
and/or sertraline who were not already taking medication. 
Replication in a clinical care sample to ensure the findings 
translate to standard care is warranted. In addition, replication 
in a larger sample to examine the multifactorial effects of 
these predictors is needed.
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Supplementary Figure 1: Predicted adjusted mean change in CAPS at week 24 and 95% confidence 
intervals in average persons if they belong to each of the four subgroups defined by dichotomized time-
since-trauma [recent (<9 years) vs. distant (≥9 years)) and baseline pain severity [less than severe (<6) vs. 
severe (≥6)].  Note that in the sample included in the model, 48.5% had recent trauma with less than 
severe pain, 15.7% had recent trauma with severe pain, 21.6% had distant trauma with less than severe 
pain and 14.2% had distant trauma with severe pain.    

To illustrate the effect of TST and baseline pain severity on week 24 symptom improvement, we refit 
the model with the same predictors except using dichotomized TST (≥9 years-since-trauma vs. <9 
years-since-trauma) and baseline pain severity (≥6 baseline pain severity vs. <6 baseline pain 
severity) instead of continuous variables.  The model estimated 8.72 (p=0.04) greater improvement in 
CAPS in those with distant compared with recent trauma and 14.92 (p=0.02) lower improvement in 
CAPS in those with severe compared with less severe baseline pain after adjusting for all other 
variables.  Figure 1 shows the predicted adjusted changes in CAPS based on the model in the four 
subgroups of those with recent trauma with less severe pain (mean=33.83; 95% CI=26.65, 41.00), 
recent trauma with severe pain (18.91; 8.99, 28.83), distant trauma with less severe pain (42.55; 
34.05, 51.05), and distant trauma with severe pain (27.63; 16.60, 38.66) in otherwise average study 
participants. 
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Supplementary Table 1. Multiple regression model of symptom improvement at week 24, calculated as 
CAPS at baseline minus CAPS at week 24 assessing differential effect of time-since-trauma on week 24 
symptom change by treatment arms (N = 134) 
Week 24 CAPS Changea Beta Std. Err. T p-value 95% CI 
Baseline CAPS 0.51 0.18 2.81 0.006 .15, .87 
PE+Placebo -6.91 13.64 -0.51 0.61 -33.93. 20.11 
PE+SERT -12.01 13.46 -0.89 0.37 -38.68, 14.66 
Time-since-trauma slope by arms      
   SERT  0.94 1.34 -0.70 0.49 -1.71, 3.59 
   PE+Placebo 1.54 1.08 -1.42 0.16 -.61, 3.68 
   PE+SERT 2.53 1.12 -2.26 0.03 .31, 4.75 
Black (ref: White) -4.33 5.42 -0.80 0.43 -15.07, 6.41 
Other or unknown race (Ref: White) -8.97 7.03 -1.28 0.21 -22.91, 4.97 
Hispanic 11.99 5.49 2.19 0.03 1.12, 22.86 
Age (years) at randomization  -0.20 0.25 -0.80 0.43 -.70, .30 
Self-report PTSD symptom (PCL-S) -0.46 0.29 -1.60 0.11 -1.03, .11 
Depression (BDI-II Total) 0.28 0.25 1.11 0.27 -.22, .79 
Somatic symptom (PHQ15) -0.25 0.47 -0.52 0.60 -1.18, .69 
Pain severity (BPI) -2.84 0.99 -2.87 0.01 -4.80, -.88 
Guilt cognition (TRGI) -4.04 3.11 -1.30 0.20 -10.20, 2.13 
Number of drinking days -0.51 0.33 -1.54 0.13 -1.18, .15 
Intercept 38.97 19.35 2.01 0.05 .63, 77.32 
aThe model was adjusted for study site as well (stratification factor).  A test of time-since-trauma slope 
difference across treatment conditions was not significant (F=0.47, p=0.62). 
Abbreviations: BDI-II is Beck Depression Inventory- Second Edition; BPI is brief pain inventory; CAPS 
is Clinician Administered PTSD Scale; PCL-S is PTSD Checklist Specific Stressor Version; PE is 
prolonged exposure; PHQ15 is 15-symptom Patient Health Questionnaire; PTSD is post traumatic 
symptom disorder; SERT is sertraline; TRGI is Trauma Related Guilt Inventory.  
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Supplementary Table 2. Alternate model of outcomes during post-treatment follow-up period using 
mixed model with symptom at baseline and weeks 24, 36 and 52 as response variable (N=180) 
CAPS scorea Beta Std. Err. T p-value 95% CI 
Maintenance periodb (Ref: Baseline) -32.52 1.56 -20.91 <0.001 -35.57, -29.47 
PE+Placebo .47 2.76 0.17 0.87 -4.95, 5.89 
PE+SERT -3.35 2.70 -1.24 0.21 -8.64, 1.93 
Time-since-trauma (years) -.89c .40 -2.21 0.03 -1.68, -.10 
Black (ref: White) 3.95 3.12 1.27 0.21 -2.16, 10.06 
Other or unknown race (Ref: White) 1.44 3.78 0.38 0.70 -5.96, 8.84 
Hispanic -6.78 3.25 -2.09 0.04 -13.15, -.41 
Age (years) at randomization  .19 .15 1.28 0.20 -.10, .48 
Self-report PTSD symptom (PCL-S) .50 .16 3.22 0.001 .20, .81 
Depression (BDI-II Total) .24 .15 1.56 0.12 -.06, .53 
Somatic symptom (PHQ15) .30 .28 1.08 0.28 -.24, .84 
Pain severity (BPI) 1.51 .58 2.61 0.01 .38, 2.64 
Guilt cognition (TRGI) 2.67 1.79 1.49 0.14 -.84, 6.18 
Number of drinking days .36 .19 1.92 0.06 -.01, .74 
Intercept 29.16 8.54 3.41 0.001 12.41, 45.90 
aThe model was adjusted for study site as well (stratification factor). 
bMaintenance period is weeks 24, 36 and 52. 
cThe value is negative because CAPS (instead of change in CAPS) values at all follow-up times including 
baseline are response variables in this model and hence -.89 can be interpreted as 0.89 lower CAPS scores 
(lower symptoms) associated with each additional year-since-trauma.         
  
Abbreviations: BDI-II is Beck Depression Inventory-Second Edition; BPI is brief pain inventory; PCL-S 
is PTSD Checklist Specific Stressor Version; PE is prolonged exposure; PHQ15 is 15-symptom Patient 
Health Questionnaire; ; PTSD is post traumatic symptom disorder; SERT is sertraline; TRGI is Trauma 
Related Guilt Inventory.  
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