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A B S T R A C T

Objective: Although several treatments for PTSD have demonstrated efficacy, a substantial portion of patients do
not experience clinically significant improvement. Predictors of treatment response are poorly understood. The
current study was designed to investigate predictors of PTSD symptom change in a large national sample of
treatment-seeking Veterans with PTSD.
Method: We analyzed predictors of treatment response among Veterans engaged in residential PTSD treatment
from 2012 to 2013 (N=2715). Multilevel modeling was used to assess the association between individual-level
factors and symptom improvement from treatment entry to post-discharge. Guided by the theory of Resources,
Life Events and Changes in Psychological States, we hypothesized that individuals with greater psychological,
social/contextual, material, and physical health resources would exhibit better treatment response.
Results: In adjusted analyses, accounting for facility, factors that predicted better treatment response included
female gender, more psychological and social/contextual protective factors, and more years of education.
Factors that predicted worse treatment response included Black race, comorbid personality disorder, greater
pain severity, and current application for disability-related compensation.
Conclusions: These findings highlight factors that place individuals at risk of poor treatment response. Treatment
modifications may be needed in order to optimize response for subgroups who are less likely to benefit from
residential PTSD treatment.

1. Introduction

Posttraumatic stress disorder (PTSD) is a psychiatric condition
characterized by re-experiencing of traumatic events, avoidance, ne-
gative alterations in mood and cognition, and hyperarousal, and is as-
sociated with decreased quality of life (Pacella, Hruska, & Delahanty,
2013) and increased risk for suicide (Lemaire & Graham, 2011). Al-
though several evidence-based treatments for PTSD have demonstrated
efficacy (Cusack et al., 2016), recent estimates suggest that up to 50%
of individuals with PTSD who engage in treatment fail to respond
adequately (Resick et al., 2017). Individuals with persistent symptoms

may continue to experience high levels of distress and impairment and
utilize more healthcare services than individuals without PTSD (Cohen
et al., 2010).

Treatment nonresponse in PTSD remains poorly characterized.
Investigations of this topic are commonly based on secondary analyses
of randomized trials that have utilized stringent exclusion criteria and,
consequently, their findings may not generalize to the more compli-
cated patients with PTSD who are typically treated by the Department
of Veterans Affairs (VA). It is likely that the small sample sizes and
relatively homogenous composition of these studies may also contribute
to their inconsistent findings. For example, controlled trials may
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exclude individuals who are likely to be poorly responsive to treatment
(Humphreys, Blodgett, & Roberts, 2015; Taylor, Abramowitz, & McKay,
2012). As opposed to controlled trials, standard clinical care is often
conducted with providers who have less time to devote to patient care
and must treat a broader spectrum of patient presentations. Thus,
outcomes of standard clinical care may vary substantially from the
outcomes of clinical trials. In order to answer the critical question of
what predicts poor treatment response in standard care, additional re-
search using naturalistic datasets that include a broader range of se-
verity and comorbidity is needed. The current study addresses this
critical area by identifying predictors of poor treatment response in a
large, national sample of individuals undergoing routine care at re-
sidential PTSD programs in VA.

1.1. Theoretical model: resources, life events and changes in psychological
states

Our investigation of treatment response and nonresponse is in-
formed by the theory of Resources, Life Events and Changes in
Psychological States (Murrell & Norris, 1983). In this model, psycho-
logical, social, material, and physical health resources are theorized to
buffer the effects of undesirable events and boost the effects of desirable
events on psychological states (Murrell & Norris, 1983). For example,
personal resources may buffer the effect of spousal loss on subsequent
bereavement (Norris & Murrell, 1990) and reduce the likelihood of
developing depression in older adulthood (Phifer & Murrell, 1986). The
model also posits that changes in mental health symptoms are a func-
tion of the strength of personal resources, along with life events and
global stress (Norris & Murrell, 1990). According to the model,
strengthening personal resources can help improve mental health
symptoms (Phifer & Murrell, 1986). Thus, this model identifies poten-
tial pathways for improving treatment response through targeting
modifiable factors. Guided by this model and by previous literature, as
described below, we identified potential determinants of treatment
response in each of the model’s domains: a) psychological resources and
risk factors, b) social/contextual resources, c) material resources, and d)
physical health resources. Below, we describe the hypothesized pre-
dictors of treatment response in each domain. Treatment response was
conceptualized as symptom reduction over the course of treatment.

1.1.1. Psychological resources and risk factors
Psychological resources and risk factors that may impact treatment

response include pretreatment symptom severity, trauma type, psy-
chiatric comorbidity, and personality traits. Several studies suggest that
higher pre-treatment symptom severity is associated with poorer
treatment outcomes in trauma-focused treatment (Galovski et al., 2016;
Mills et al., 2016; van Minnen, Arntz, & Keijsers, 2002), across treat-
ment types (Schottenbauer, Glass, Arnkoff, Tendick, & Gray, 2008;
Taylor, 2004), in outpatient treatment (Sripada et al., 2017), and in
residential treatment (Currier, Holland, & Drescher, 2014). Type of
trauma predicts treatment response in some previous research in this
area. For example, one study found that the experience of childhood
trauma predicted poorer treatment response (van Minnen et al., 2002),
and several others found that degree of combat exposure predicted
poorer treatment response (Currier et al., 2014; Zandberg et al., 2016)
or PTSD symptom worsening over time (Steenkamp et al., 2017). Psy-
chiatric comorbidities may also reduce treatment response. These in-
clude comorbid depression (Galovski et al., 2016; Schottenbauer et al.,
2008; Sripada et al., 2017; Stein, Dickstein, Schuster, Litz, & Resick,
2012), suicidal ideation (Tarrier, Sommerfield, Pilgrim, & Faragher,
2000), anxiety (Allan, Gros, Myers, Korte, & Acierno, 2017; Belleau
et al., 2017; Craighead & Dunlop, 2014; Lowe, Galea, Uddin, & Koenen,
2014; Schottenbauer et al., 2008; Zandberg et al., 2016), and comorbid
substance use disorder (Currier et al., 2014; Manhapra, Stefanovics, &
Rosenheck, 2015; Zandberg et al., 2016). Personality traits that may
also be associated with poorer treatment response include anger (Lloyd

et al., 2013; Schottenbauer et al., 2008; van Minnen et al., 2002),
violence perpetration (Coker, Stefanovics, & Rosenheck, 2016), and
personality disorders (Feeny, Zoellner, & Foa, 2002; Galovski et al.,
2016; Schottenbauer et al., 2008). Thus, there is evidence to suggest
that a variety of mental health factors may relate to PTSD treatment
response.

1.1.2. Social and contextual resources
Social and contextual resources may contribute to better treatment

response. These factors include employment (Rossom et al., 2016;
Walter, Varkovitzky, Owens, Lewis, & Chard, 2014), greater social
support (Price, Gros, Strachan, Ruggiero, & Acierno, 2013; Steenkamp
et al., 2017; Tarrier et al., 2000; Taylor et al., 2012), and fewer inter-
personal problems (Thormahlen, Weinryb, Noren, Vinnars, & Bagedahl-
Strindlund, 2003). Other social/contextual resources of import include
years of education and disability compensation status. Greater educa-
tional attainment is generally associated with better treatment response
(Craighead & Dunlop, 2014; Steenkamp et al., 2017) though not in all
studies (Walter et al., 2014), and disability-related compensation has
been associated with worse treatment response (Belsher, Tiet, Garvert,
& Rosen, 2012; Crawford et al., 2017; Goodson, Helstrom, Marino, &
Smith, 2017; Walter et al., 2014). Duration of treatment is another
contextual factor that may be associated with better treatment re-
sponse. For example, longer length of stay in VA residential programs is
associated with better substance use outcomes in dually diagnosed
patients (Coker et al., 2016).

1.1.3. Material resources
Material resources include systems-level factors that pertain to

treatment response. In our model of residential treatment-related re-
sources, material resources consisted of site-level characteristics such as
availability of evidence-based treatments including Cognitive
Processing Therapy (CPT) and Prolonged Exposure Therapy (PE),
staffing ratio, and average length of stay. We did not directly test these
characteristics in the current study. However, all models took into ac-
count clustering at the facility level.

1.1.4. Physical health resources
Physical health resources may also play an important role in treat-

ment response. Preliminary evidence suggests that better overall phy-
sical health is related to greater mental health treatment response in
individuals with PTSD (Currier et al., 2014; Sofko, Currier, & Drescher,
2016) and depression (Craighead & Dunlop, 2014; Iosifescu et al., 2003;
Rossom et al., 2016). Furthermore, greater pain severity may predict
worse mental health treatment response (Bartoszek, Hannan, Kamm,
Pamp, & Maieritsch, 2017).

1.1.5. Demographic characteristics
Previous studies have identified several demographic characteristics

that are potentially related to better treatment response. These include
older age (Alvarez et al., 2011; Maguen et al., 2014; Sripada et al.,
2017), female sex (Bekes, Beaulieu-Prevost, Guay, Belleville, &
Marchand, 2016; Campbell, Loeffler, Pulos, & Campbell, 2016;
Eftekhari et al., 2013; Maguen et al., 2014; Sripada et al., 2017; Wade
et al., 2016; Walter et al., 2014), white race (Maguen et al., 2014;
Sripada et al., 2017; Steenkamp et al., 2017), and non-Hispanic ethni-
city (Sripada et al., 2017; Walter et al., 2014). These characteristics
were also assessed in the current study.

1.2. Current study

To overcome the limitations of prior research, our study en-
compassed a large sample of patients undergoing PTSD treatment, and
included PTSD outcomes measurement. To our knowledge, this is the
first study of PTSD treatment response to use a national sample. In
addition, the majority of previous studies have been conducted with
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outpatient samples. Little research has been conducted with individuals
in residential treatment, who have higher rates of psychiatric co-
morbidities, medical conditions, unemployment, and disability (VA,
2013). To this end, we analyzed data from all patients entering VA
residential treatment for PTSD in Fiscal Years 2012-2013. The VA has
approximately 40 residential rehabilitation treatment programs
(RRTPs) for PTSD located throughout the country. Although VA spe-
cialized treatment for PTSD occurs primarily in outpatient programs,
RRTPs are available for those needing more intense and closely mon-
itored care (VA, 2010). The VA Northeast Program Evaluation Center
(NEPEC) collects detailed information from RRTPs regarding program
structure and individual patient treatment outcomes. Using this data
source, the current study was designed to investigate the predictors of
PTSD symptom change in Veterans undergoing PTSD treatment. We
assessed the association between the factors described above and
symptom improvement between treatment entry and post-discharge.
Multilevel modeling was used to address factors that were hypothesized
to be associated with treatment response. Guided by our theoretical
model, we hypothesized that individuals with more psychological, so-
cial/contextual, and physical health resources would exhibit greater
treatment response, and conversely, that individuals with fewer re-
sources would exhibit poorer treatment response.

2. Material and methods

2.1. Participants

Between Fiscal Year (FY) 2012 and 2013, a total of 4822 RRTP
participants completed a PTSD symptom checklist at treatment entry.
Approximately four months following treatment discharge, Veterans
were mailed follow-up measures including the PTSD symptom checklist
and asked to complete them. A total of 2715 Veterans completed these
follow-up measures. About 20% were under the age of 35, 93% were
male, 65% were White, and 38% served in the Global War on Terror
(GWOT). For patients with more than one episode of care during the
two-year period, we examined the first episode of care for which the
patient completed both PTSD symptom checklist assessments. Across
facilities, the average length of stay in FY13 was 45 days. In regard to
treatment offerings, 87% of programs offered CPT and 87% offered PE.
However, across programs, only 53% of patients received CPT and 13%
received PE. RRTPs offered several additional types of psychotherapy.
For example, 31% of programs offered Eye Movement Desensitization
and Reprocessing, 87% offered non-specific cognitive behavioral
therapy, 77% offered cognitive behavioral therapy for insomnia, and
51% offered cognitive behavioral therapy for pain.

2.2. Data cleaning

In our sample, 44% of the original sample of 4822 patients did not
complete the post-discharge survey. Thus, in order to reduce non-
response bias, we weighted participants for nonresponse to the post-
discharge assessment (Rubin & Little, 2002). We used logistic regression
with completion of the post-discharge survey as the outcome variable
and each of the individual-level independent variables included as
covariates. We saved the predicted probability for each case and in-
cluded it in the dataset. The weight was the inverse of this predicted
probability.

2.3. Data source

NEPEC provided data from intake surveys (clinician and patient-
rated) and 4-month post-discharge surveys (patient-rated). The VA Ann
Arbor Healthcare System Institutional Review Board approved this
study and granted a waiver of informed consent for access to protected
health information.

2.4. Dependent variables

PTSD symptoms were measured using the posttraumatic stress dis-
order checklist (PCL), a 17-item self-report measure of PTSD symptoms
based on DSM-IV criteria (Weathers, Litz, Herman, Huska, & Keane,
1993). Scores range from 17-85. A score of 50 or above has often been
used to indicate a high probability of a clinical diagnosis of PTSD
(Weathers et al., 1993). The PCL has excellent psychometric properties,
including high internal consistency, good test–retest reliability, and
strong convergent and divergent validity (Blanchard, Jones-Alexander,
Buckley, & Forneris, 1996; Ruggiero, Del Ben, Scotti, & Rabalais, 2003).
PCLs were embedded in the intake and post-discharge surveys. The two
dependent variables were PCL change score (with higher values in-
dicating greater improvement in symptoms) and clinically significant
improvement, using a dichotomous variable denoting presence or ab-
sence of a reduction of at least 10 points on the PCL (Monson et al.,
2008).

2.5. Independent variables

Independent variables were derived from the literature and guided
by the theory of Resources, Life Events and Changes in Psychological
States (Murrell & Norris, 1983). Variables were subdivided by category:
psychological, social/contextual, and physical health resources. We also
included several demographic characteristics in the analyses. All in-
dependent variables were assessed at intake.

2.5.1. Demographic characteristics
Demographic characteristics included age, sex, race (White, Black,

American Indian/Alaskan, Asian/Pacific Islander, or Other/Unknown),
ethnicity (Hispanic or not Hispanic) and combat era. Combat era des-
ignations included Vietnam War era, Post-Vietnam/Gulf War era, and
Global War on Terror (GWOT).

2.5.2. Psychological resources and risk factors
Psychological resources and risk factors included PTSD severity at

intake, non-combat trauma type, psychiatric comorbidity, and person-
ality traits. PTSD severity was assessed via the PCL. Non-combat trauma
type was categorized as military sexual trauma, non-military sexual
trauma, other non-combat trauma, or no non-combat trauma.
Psychiatric comorbidity was categorized as the presence or absence of a
clinician-rated affective disorder, anxiety disorder, alcohol or substance
use disorder, serious mental illness that needed to be actively addressed
during treatment, or a suicide attempt within the past four months.
These variables were obtained from clinician-rated surveys. Alcohol
and substance use were also measured via the Use Subscale of the Brief
Addiction Monitor (Cacciola et al., 2013), which has acceptable tes-
t–retest reliability, convergent and divergent validity (Cacciola et al.,
2013; Nelson, Young, & Chapman, 2014). Personality traits included
clinician-rated personality disorder diagnosis and violence score, a four-
item scale from the National Vietnam Veterans Readjustment Study
(Kulka et al., 1988).

2.5.3. Social contextual resources
Social contextual resources were primarily assessed through the

Protective Factors Subscale and Risk Factors Subscale of the Brief
Addiction Monitor (Cacciola et al., 2013). These subscales tally factors
that have been previously linked to PTSD treatment response. The
Protective Factors Subscale consists of items assessing self-efficacy, self-
help behaviors, religion/spirituality, work/school participation, ade-
quate income, and sober support. The Risk Factors Subscale consists of
items assessing physical problems, sleep, mood, cravings, proximity to
risky situations, and family/social problems. We also assessed marital
status (partnered or single), years of education, length of stay, and
disability compensation application status. Disability compensation
status was a dichotomous variable indicating whether or not the
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Veteran was currently applying for a new claim for a PTSD-related
service-connected disability from the Veterans Benefit Administration,
as indicated on the clinician-rated NEPEC intake survey. Finally, we
assessed for presence or absence of past-year admission to residential
treatment.

2.5.4. Physical health resources
We assessed the presence or absence of a patient-rated pain problem

or of clinician-rated traumatic brain injury. Patients also rated the se-
verity of their pain on a 0–10 scale. These variables were assessed via
standardized NEPEC intake surveys that are completed for all Veterans
entering RRTPs.

2.6. Statistical analyses

Analyses were conducted using a backward selection approach.
First, mixed models were used to test associations with each in-
dependent variable, adjusting for baseline PCL. Second, all independent
variables were entered simultaneously in the model. Variables were
then deleted from the adjusted model if they were not significant at the
stay selection level of p< .15. PCL change score was modeled as a
continuous variable and clinically significant improvement was mod-
eled as a dichotomous variable. All analyses were conducted using
PROC GLIMMIX in SAS version 9.4 (SAS Institute, Inc., 2013). The es-
timation technique was restricted maximum likelihood for the model of
change score and residual pseudo-likelihood for the model of clinically
significant improvement. For all models, facility was entered as a
random effect. All analyses were conducted with weighted variables
(i.e., as described above in, Data Cleaning).

3. Results

3.1. Descriptive characteristics

Sixty-five percent of the sample exhibited a decrease in PCL score
and 36% experienced clinically significant improvement. Mean (SD)
reduction in PCL was 6.9 (13.8) points. Mean PCL reduction was sig-
nificantly correlated with baseline PCL score such that participants with
higher initial PCL scores showed larger decreases symptom reductions
over the course of treatment (r=0.34, p < .001). Demographic
characteristics of the sample (N=2715) are presented in Table 1.
These characteristics are similar to those of Veterans receiving out-
patient VA treatment for PTSD.

3.2. Single variable models

Results of single variable models are presented in Table 2. Since
baseline PCL score was significantly associated with the outcome
variables, we adjusted for baseline PCL in all subsequent analyses.

3.2.1. Change score
For models predicting PTSD change score, after adjusting for base-

line PCL, Veterans tending to have greater symptom reduction over the
course of treatment were female, had higher PCL scores at intake, had
experienced non-military sexual trauma, had a recent suicide attempt,
more BAM protective factors, more education, and longer stays in re-
sidential treatment. Veterans who were older, non-white, served during
the Vietnam era, had a personality disorder diagnosis, were applying
for service connection, had a pain problem, and had more severe pain
tended to experience less symptom reduction.

3.2.2. Clinically significant improvement
After adjusting for baseline PCL, Veterans who were female, had

higher PCL scores at intake, more BAM protective factors, more edu-
cation, and longer stays in residential treatment had greater odds of
clinically significant improvement. Those who were older, non-white,

had a personality disorder diagnosis, had a pain problem, and had more
severe pain all had lower odds of clinically significant improvement.

3.3. Fully adjusted models

For fully adjusted models, all independent variables were entered
simultaneously in the model, then deleted from the adjusted model if
they were not significant at the stay selection level of p< .15.
Correlations between variables were all less than 0.3. Results of fully
adjusted models are presented in Table 3. The intra-class correlation
(ICC) for between-facility variability was .07, indicating that 7% of the
total variance in PCL change was due to variation across facilities (R2-
between). As compared with the unconditional model, inclusion of in-
dividual level factors in the fully adjusted model explained 15.5% of the
explainable variation among Veterans within facilities (σ2).

3.3.1. Change score
In the fully adjusted model predicting PTSD change score, Veterans

who were female, had higher PCL scores at intake, had a recent suicide
attempt, more BAM protective factors, more education, and longer stays
in residential treatment tended to experience greater symptom reduc-
tion over the course of treatment. Black Veterans, Asian/Pacific
Islander Veterans, Veterans who had a personality disorder diagnosis,
and Veterans who had more severe pain tended to have less symptom

Table 1
Descriptive Characteristics of PTSD RRTP participants (N= 2715).

Variable N %

Demographic Characteristics
Age

< 35 years 533 19.7
35-55 years 1,015 37.6
Over 55 years 1,152 42.7

Female Gender 186 6.9
Race
White 3,187 66.1
Black 1,249 25.9
American Indian/Alaskan 99 2.1
Asian/Pacific Islander 107 2.2
Other/Unknown 180 3.7

Hispanic Ethnicity 241 8.9
Combat Era
GWOT 1,038 38.3
Post-Vietnam/Gulf War 623 23.0
Vietnam War 1,047 38.7

Psychological Resources/Risk Factors
Baseline PTSD Severity (M± SD) 66.5 ± 10.4
Non-combat trauma
Military sexual trauma 310 11.5
Non-military sexual trauma 140 5.2
Other non-combat trauma 922 34.1
No non-combat trauma 1,336 49.3

Affective Disorder 930 34.4
Anxiety Disorder 378 14.0
Alcohol/Drug Use Disorder 1,187 43.9
Serious Mental Illness 232 8.6
Recent suicide attempt 223 8.4
BAM use scale (M± SD) 4.6 ± 2.7
Personality disorder 165 6.1
Violence score (M± SD) 1.2 ± 1.2
Social/Contextual Resources
BAM protective factors (M± SD) 13.0 ± 3.4
BAM risk factors (M± SD) 19.3 ± 3.7
Single Marital Status 1,485 54.7
Years of Education (M± SD) 13.2 ± 2.0
Length of Stay (Days; M± SD) 44.6 ± 20.3
Applying for Service Connection 749 28.2
Physical Health Resources
Pain Problem 2,064 76.3
Pain severity (M± SD) 4.6 ± 2.9
Traumatic Brain Injury 341 12.6
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reduction. Application for service connection was borderline significant
such Veterans applying for service connection tended to have less
symptom reduction. Small effect sizes were observed for BAM protec-
tive factors, length of stay, Black race, pain severity, and service con-
nection application (Cohen’s ƒ2 ≥ .02).

3.3.2. Clinically significant improvement
Results were very similar to the Change Score model. Veterans who

were female, had higher PCL scores at intake, had a recent suicide at-
tempt, had more BAM protective factors, were single, had more edu-
cation, and longer stays in residential treatment had greater odds of
clinically significant improvement in their PTSD. Those who were
Black, had a personality disorder diagnosis, were in the process of ap-
plying for service connection, and had more severe pain had lower odds
of clinically significant symptom improvement.

3.3.3. Unweighted results
We conducted an additional analysis using unweighted variables.

Results of the adjusted analyses were largely similar to those using
weighted variables, with the following exceptions: Recent suicide at-
tempt was no longer significantly associated with change score or
clinically significant improvement, personality disorder and education
were no longer associated with change score, and marital status was no

longer associated with clinically significant improvement. Finally,
current application for service connection was associated with less
symptom reduction [β (SE) = -1.07 (0.52), p= .04].

4. Discussion

We analyzed predictors of treatment response among a national
sample of Veterans engaged in residential treatment and found that
several individual-level factors predicted treatment response. These
included modifiable factors such as self-efficacy, social support, and
pain, and non-modifiable factors such as sex, race, and level of educa-
tion. These findings highlight factors that place individuals at risk of
poor treatment response. Methods for optimizing treatment to better fit
the needs of these at-risk subgroups merit future study. Future work is
also needed to determine whether these factors generalize to outpatient
or non-Veteran populations. Overall, 65% of Veterans experienced a
decrease in PTSD symptoms and only 36% experienced clinically sig-
nificant improvement, highlighting the need for continued efforts to
improve treatment outcomes for this population.

Several factors from the theoretical model of Resources, Life Events
and Changes in Psychological States emerged as significant predictors
of treatment response. These factors spanned each domain of the model.
There were very few differences between the two models (i.e., between

Table 2
Mixed model regression results: Factors associated with PTSD symptom change among PTSD RRTP participants, adjusted for baseline symptoms.

PCL Change Score Clinically Significant Improvement (≥10 points)

Variable β (SE) p OR (95% CI) p

Demographic Characteristics
Age −0.05 (0.02) .003 1.00 (0.99, 1.00) .03
Female Gender 2.95 (1.01) .004 1.62 (1.23, 2.13) < .001
Race
White Reference
Black −1.92 (0.58) < .001 0.72 (0.61, 0.85) < .001
American Indian/Alaskan −0.95 (1.84) .61 1.02 (0.61, 1.69) .94
Asian/Pacific Islander −3.98 (1.75) .02 0.73 (0.45, 1.19) .21
Other/Unknown 1.02 (1.21) .40 1.10 (0.79, 1.54) .57

Hispanic Ethnicity −1.22 (0.86) .16 0.94 (0.74, 1.19) .61
Combat Era
GWOT Reference
Post-Vietnam/Gulf War −0.46 (0.61) .45 1.00 (0.84, 1.19) .997
Vietnam War −1.34 (0.55) .01 0.89 (0.76, 1.04) .14

Psychological Resources/Risk Factors
Baseline PTSD Severity 0.44 (0.02) < .001 1.04 (1.04, 1.05) < .001
Non-combat trauma
Military sexual trauma 1.44 (0.84) .09 1.26 (1.00, 1.59) .05
Non-military sexual trauma 2.14 (1.05) .04 1.11 (0.83, 1.49) .47
Other non-combat trauma 0.51 (0.53) .33 1.00 (0.86, 1.16) .99

Affective Disorder 0.78 (0.56) .16 1.06 (0.90, 1.24) .49
Anxiety Disorder −0.37 (0.72) .61 1.03 (0.84, 1.25) .78
Alcohol/Drug Use Disorder −0.34 (0.52) .51 0.99 (0.85, 1.14) .86
Serious mental illness 0.46 (0.85) .59 1.12 (0.89, 1.41) .34
Recent suicide attempt 1.79 (0.80) .03 1.15 (0.92, 1.44) .21
BAM use scale 0.03 (0.08) .74 1.01 (0.99, 1.04) .24
Personality disorder −2.61 (0.97) .004 0.68 (0.53, 0.89) .004
Violence score −0.06 (0.19) .75 0.99 (0.94, 1.04) .71
Social/Contextual Resources
BAM protective factors 0.19 (0.07) .007 1.04 (1.02, 1.06) < .001
BAM risk factors −0.14 (0.07) .05 0.98 (0.96, 1.00) .07
Single Marital Status 0.89 (0.48) .06 1.15 (1.00, 1.31) .05
Years of Education 0.30 (0.12) .01 1.07 (1.04, 1.10) < .001
Length of Stay (Days) 0.08 (0.01) < .001 1.01 (1.01, 1.02) < .001
Applying for Service Connection −1.06 (0.52) .04 0.89 (0.77, 1.03) .13
Physical Health Resources
Pain Problem −1.82 (0.55) .001 0.81 (0.69, 0.94) .007
Pain severity −0.49 (0.08) < .001 0.94 (0.92, 0.96) < .001
Traumatic Brain Injury −0.23 (0.70) .75 1.01 (0.83, 1.22) .93

Change score was computed such that higher scores indicate greater decreases in symptoms.
Abbreviations. BAM=Brief Addiction Monitor; GWOT=Global War on Terror; PCL=Posttraumatic Stress Disorder Checklist; RRTP=Residential Rehabilitation
Treatment Program.
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PCL reduction and clinically significant change). In the psychological
resources and risk factors domain, we found that personality disorders
were associated with an almost 40% lower odds of clinically significant
improvement. This finding is consistent with reports of previous studies
that poor treatment response is associated with borderline personality
disorder (Feeny et al., 2002), personality disorder features (Galovski
et al., 2016), and high expressed emotion (Schottenbauer et al., 2008)
in outpatients. Future work in this area might include the combination
of PTSD treatment with dialectical behavioral therapy, a treatment
designed for borderline personality disorder (Scheiderer, Carlile,
Aosved, & Barlow, 2017).

In the domain of social contextual resources, we found that higher
levels of BAM protective factors were associated with better treatment
response. Previous work has identified elements from this subscale as
related to symptom improvement, including employment (Rossom
et al., 2016; Walter et al., 2014), social support (Price et al., 2013;
Steenkamp et al., 2017; Tarrier et al., 2000; Taylor et al., 2012), and
lower levels of interpersonal problems (Thormahlen et al., 2003). These
factors predict better outcomes in the treatment of anxiety (Taylor
et al., 2012) and depression (Rossom et al., 2016), as well as PTSD.
Efforts to boost social support, interpersonal skills, and vocational
training may help in this regard. For residential programs, this could
include peer support interventions or greater involvement of family in
treatment. We also found that years of education was associated with
treatment response. Each additional year of education was associated
with a 7% increase in odds of clinically significant improvement. Level
of education is associated with PTSD symptom change over time
(Steenkamp et al., 2017) and response to depression psychotherapy and
pharmacotherapy (Craighead & Dunlop, 2014). Less education was also
associated with higher treatment dropout in a randomized controlled
trial of CPT (Rizvi, Vogt, & Resick, 2009). Future work is needed to
clarify ways in which level of education impacts treatment response or
investigate ways to make treatment (including trauma-focused treat-
ment) more accessible to individuals with a range of educational at-
tainment. We also found that greater length of stay was significantly
associated with better treatment response. Similarly, Coker et al. found
that a longer stay was associated with better substance use outcomes in

dually diagnosed patients (Coker et al., 2016). This suggests that the
persistence of an individual in residential treatment is associated with
treatment response. However, individuals who are retained in re-
sidential treatment are a select group; those who experience significant
symptom deterioration may be discharged or transferred to a higher
level of care.

Another social-contextual factor that was associated with treatment
response was application for service connection. Specifically, we found
that applying for a new disability claim for PTSD was associated with
slightly lower odds of clinically significant treatment response, which is
consistent with the findings of several studies that have found service
connection to be associated with poorer treatment outcome (Crawford
et al., 2017; Goodson et al., 2017; Walter et al., 2014). The few studies
examining this issue typically utilize a single residential treatment site,
but our data encompassed a national sample of residential treatment
recipients and adjusted for baseline PTSD symptom severity and other
characteristics. It is possible that compensation-seeking Veterans may
be concerned that they will not be awarded claims if they report sig-
nificant improvement in PTSD symptoms (Walter et al., 2014). Future
research should examine Veteran perspectives about the relationship
between their experience in PTSD treatment and their participation and
beliefs about the benefits process.

In our data, the physical health resource associated most strongly
with lower treatment response was pain severity. Previous research
suggests that treatment response may be related to overall physical
health in individuals with PTSD (Currier et al., 2014) and depression
(Iosifescu et al., 2003; Rossom et al., 2016). In two studies of residential
PTSD treatment, better physical health and health-related quality of life
were associated with better PTSD outcomes at follow-up (Currier et al.,
2014; Sofko et al., 2016). In another study, among Veterans who en-
gaged in outpatient prolonged exposure or cognitive processing
therapy, pain intensity predicted treatment response, but only if the
pain was trauma-related (Bartoszek et al., 2017). These data suggest
that pain may interfere with an individual’s ability to make treatment
gains with regard to their PTSD. Future work in this area could include
testing the addition of interventions such as cognitive-behavioral
therapy for chronic medical conditions (Moore, Von Korff, Cherkin,

Table 3
Fully adjusted multivariable regression results: Factors associated with PTSD symptom change among PTSD RRTP participants.

PCL Change Score Clinically Significant Improvement (≥10 points)

Variable β (SE) 95% CI p Cohen’s ƒ2 β (SE) OR (95% CI) OR per SD p

Demographic Characteristics
Female Gender 2.99 (1.02) 0.99, 4.99 .004 −.005 0.46 (0.15) 1.59 (1.19, 2.12) – .002
Race (Reference=White)
Black −1.52 (0.59) −2.68, -0.36 .01 0.02 −0.36 (0.09) 0.70 (0.58, 0.84) – < .001
American Indian/Alaskan −0.78 (1.83) −4.37, 2.81 .67 −.002 0.12 (0.26) 1.12 (0.67, 1.88) – .65
Asian/Pacific Islander −3.57 (1.76) −7.02, -0.13 .04 −0.01 −0.17 (0.26) 0.84 (0.51, 1.40) – .51
Other/Unknown 1.88 (1.23) −0.53, 4.29 .13 .006 0.15 (0.18) 1.16 (0.81, 1.66) – .42

Psychological Resources/Risk Factors
Baseline PTSD Severity 0.44 (0.02) 0.40, 0.49 < .001 0.006 0.04 (0.004) 1.05 (1.04, 1.05) 1.59 < .001
Affective Disorder 0.83 (0.56) −0.27, 1.94 .14 −.002 – – – –
Recent suicide attempt 2.27 (0.81) 0.67, 3.87 .01 −0.01 0.24 (0.12) 1.27 (1.01, 1.61) – .04
BAM use scale – – – – 0.02 (0.01) 1.02 (0.99, 1.05) 1.06 .13
Personality disorder −2.33 (0.94) −4.18, -0.48 .01 .006 −0.46 (0.14) 0.63 (0.47, 0.83) – .001
Social/Contextual Resources
BAM protective factors 0.21 (0.07) 0.08, 0.35 .002 0.02 0.05 (0.01) 1.05 (1.03, 1.07) 1.18 < .001
Single Marital Status – – – – 0.18 (0.07) 1.20 (1.04, 1.39) – .01
Years of Education 0.25 (0.12) 0.02, 0.48 .04 .003 0.07 (0.02) 1.07 (1.04, 1.11) 1.14 < .001
Length of Stay (Days) 0.08 (0.02) 0.05, 0.11 < .001 0.02 0.01 (0.002) 1.01 (1.01, 1.01) 1.23 < .001
Applying for Service Connection −0.95 (0.52) −1.98, 0.07 .07 0.03 −0.15 (0.08) 0.86 (0.74, 1.00) – .05
Physical Health Resources
Pain severity −0.42 (0.09) −0.59, −0.26 < .001 −0.02 −0.05 (0.01) 0.95 (0.93, 0.98) .87 < .001
Intercept −30.42 (2.60) −35.69, −25.16 < .001 −5.54 (0.43) < .001

Change score was computed such that higher scores indicate greater decreases in symptoms.
Abbreviations. BAM=Brief Addiction Monitor; GWOT=Global War on Terror; PCL=Posttraumatic Stress Disorder Checklist; RRTP=Residential Rehabilitation
Treatment Program.
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Saunders, & Lorig, 2000) or cognitive-behavioral therapy for chronic
pain (Morley, Eccleston, & Williams, 1999). It is possible that addres-
sing pain simultaneously with PTSD might improve both outcomes. At
the time of this study, 51% of RRTPs offered cognitive behavioral
therapy for pain, but only five RRTPs offered this treatment within the
program. The remaining RRTPs offered it through referrals to other
programs.

Several demographic characteristics were also associated with
treatment response, including sex and race. Female Veterans had 60%
greater odds of clinically significant improvement as compared with
male Veterans. Previous evidence suggests that women improve more
than men in randomized psychotherapy trials (Bekes et al., 2016),
clinical effectiveness studies (Eftekhari et al., 2013), routine clinical
practice (Maguen et al., 2014; Sripada et al., 2017; Walter et al., 2014)
and meta-analyses (Wade et al., 2016), in both Veteran (Maguen et al.,
2014; Sripada et al., 2017; Walter et al., 2014) and non-veteran samples
(Bekes et al., 2016). Relevant to the current study, a meta-analysis of
single-site studies from VA residential PTSD programs demonstrated
that programs with greater proportions of female Veterans demon-
strated greater treatment effects (Campbell et al., 2016). Some authors
have suggested that this effect may be related to trauma type or trauma
severity (Wade et al., 2016). However, trauma type was not a sig-
nificant factor in the current study. Others have posited that women
might benefit more from the secondary effects of trauma-focused psy-
chotherapy, such as improved coping skills or improved ability to get
support from one’s social network (Bekes et al., 2016). Future work is
needed to determine how to make treatment more effective for male
Veterans.

Non-white race was also associated with poorer treatment response.
Notably, Black Veterans had 30% lower odds of clinically significant
improvement as compared with white Veterans. This finding is con-
sistent with several previous studies. Black GWOT patients were less
likely to lose their PTSD diagnoses over the course of one year of care in
VA (Maguen et al., 2014). A latent trajectory analysis of PCL scores
demonstrated that non-white patients were more likely to be in a severe
symptom class and also more likely to be on a stable, as compared to an
improving, trajectory (Sripada et al., 2017). However, one study re-
ported that Black Veterans undergoing PE demonstrated greater im-
provement in PTSD symptoms than Veterans of other races (Jeffreys
et al., 2014), and two studies in non-veteran samples did not find racial
differences in treatment response (Lester, Artz, Resick, & Young-Xu,
2010; Zoellner, Feeny, Fitzgibbons, & Foa, 1999). The sample char-
acteristics and treatment modalities of these studies vary. Nevertheless,
potential disparities in the way care is delivered to minority Veterans
within residential programs merits further study.

Our study has several limitations. In some programs, diagnoses may
have been based on clinician judgment, which is not as reliable as
structured clinical interviews. Our data did not include detailed in-
formation about treatment type, so we were unable to assess whether or
not evidence-based psychotherapy or medication receipt improved
treatment outcome. More detailed information, such as individual-level
data on receipt of evidence-based versus non-evidence-based treatment,
would allow further exploration of this association. Much of the lit-
erature on predictors of PTSD treatment response comes from studies of
PE and CPT. However, the predictors identified in this study are also
consistent with studies of treatment other than PE and CPT (Belsher
et al., 2012; Campbell et al., 2016; Coker et al., 2016; Currier et al.,
2014; Feeny et al., 2002; Manhapra et al., 2015; Sofko et al., 2016;
Sripada et al., 2017; Taylor et al., 2012). The generalizability of our
findings to other populations should be considered. Of note, RRTP pa-
tients have higher rates of substance use disorders, personality dis-
orders, and psychosis, as well as higher rates of aggression and of non-
military sexual trauma, as compared to outpatients (VA, 2013). In ad-
dition, preliminary data suggest that compared to outpatients, RRTP
patients report greater disability and higher rates of unemployment
(VA, 2013). Thus, it is unclear if findings generalize to VA outpatients.

Furthermore, the extent to which findings generalize to non-veteran
populations with PTSD is unknown. Finally, our analysis was limited by
the fact that PTSD symptoms were only assessed at two time points, the
second of which was at four months post-discharge. Future work would
benefit from additional assessment time points over a greater time
period.

In conclusion, we investigated predictors of treatment response
among a large national sample of Veterans undergoing residential PTSD
treatment, and found that minority Veterans, Veterans with pain, and
Veterans with fewer protective factors were at risk for poor treatment
response. Recommendations for future research might include aug-
menting evidence-based treatment with interventions to address these
risk factors. Further research is needed on potential treatment dis-
parities between subgroups within programs and on methods for
modifying treatment to better fit the needs of such at-risk subgroups.
Improving access to and delivery of high-quality care for individuals at
risk of poor outcomes remains a priority for VA.
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