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Abstract
Background  The purpose of this study was to examine demographic, psychological, military, and deployment variables that 
might predict posttraumatic stress disorder (PTSD) symptom improvement in a sample of active duty service members who 
received either group or individual cognitive processing therapy (CPT).
Methods  Data were analyzed from 165 active duty service members with pre- and posttreatment data participating in a 
randomized controlled trial comparing group with individual CPT. Pretreatment variables were examined as predictors of 
change in PTSD severity from baseline to posttreatment, assessed using the PTSD Symptom Scale-Interview Version (PSS-
I). Predictors of PSS-I change were first evaluated using Pearson correlations, followed by partial and multiple correlations 
to clarify which associations remained when effects of other predictors were controlled. Multiple regression analyses were 
used to test for interactions between pretreatment variables and treatment format.
Results  Only age was a significant predictor of PTSD symptom change after controlling for other variables and statisitically 
correcting for testing multiple variables. There was also an interaction between age and treatment format.
Conclusions  Younger participants had greater symptom improvement, particularly if they received individual treatment. 
Other pretreatment variables did not predict outcome. CPT appears to be robust across most pretreatment variables, such 
that comorbid disorders, baseline symptom severity, and suicidal ideation do not interfere with application of CPT. However, 
individual CPT may be a better option particularly for younger service members.

Keywords  Posttraumatic stress disorder · Cognitive processing therapy · Randomized controlled trial · Predictors of 
outcome
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Posttraumatic stress disorder (PTSD) can be a significant 
problem among active duty military personnel, especially 
those returning from combat deployments. Evidence-based 
treatments for PTSD, such as cognitive processing therapy 
(CPT), have been shown to be effective in an active duty 
population (Resick et al. 2015, 2017). However, as with any 
treatment, some individuals show greater benefit than oth-
ers. There has been surprisingly little research on predictors 
of PTSD treatment outcome, and research on predictors in 
active military samples is nonexistent. Determining predic-
tors of treatment outcome may lead to differential recom-
mendations regarding which type of treatment or treatment 
format may be more appropriate for a particular patient. It 
may also be useful in refining treatments for those who do 
not respond well despite completing a course of therapy. The 
purpose of this secondary data analysis was to examine pre-
treatment demographic, psychological, military, and deploy-
ment variables that predict PTSD improvement in active ser-
vice members receiving individual or group CPT as part of a 
larger randomized clinical trial (Resick et al. 2017).

Demographic Variables

Most research with civilians has focused on demographic 
predictors of treatment outcome with mostly mixed or equiv-
ocal findings. Education has not demonstrated a significant 
relationship to PTSD treatment outcome (Rizvi et al. 2009; 
van Minnen et al. 2002). Following prolonged exposure 
therapy (PE; Foa et al. 2007), older individuals reported 
higher levels of PTSD symptoms than younger individuals 
(van Minnen et al. 2002). In a sample of female rape victims, 
older women in PE and younger women in CPT had the best 
overall outcomes (Rizvi et al. 2009). In contrast, in a study 
of variable-length CPT, age was not a significant predictor 
of number of sessions to achieve good end-state functioning 
(Galovski et al. 2012). Marital status has not been a predic-
tor in several PE studies (Ehlers et al. 1998; van Minnen 
et al. 2002) or combined conditions of exposure or cognitive 
therapy (Tarrier et al. 2000).

Few studies have examined whether race or ethnicity 
are related to treatment outcome. In one study comparing 
CPT outcomes of African American and Caucasian women, 
intent-to-treat analyses revealed no association between race 
and treatment outcome (Lester et al. 2010). A study on the 
use of naltrexone and PE to treat comorbid substance use 
disorder and PTSD found that, while race was related to 
substance use outcomes, it was not predictive of change in 
PTSD symptoms (Zandberg et al. 2016).

Previous research has demonstrated that individuals who 
have experienced multiple traumas endorse more residual 
PTSD symptoms posttreatment than individuals who have 
experienced a single traumatic event (van Minnen et al. 

2002). Therefore, it is possible that those with greater num-
bers of potentially traumatic events will have poorer out-
comes with a short, 12-session therapy, particularly if treated 
in a group setting.

Psychological Variables

Prior studies using civilian and veteran samples have exam-
ined whether pretreatment psychological factors such as 
PTSD severity, depression, anxiety, guilt, or suicide risk are 
associated with PTSD treatment outcomes with mixed find-
ings. van Minnen and colleagues (2002) found that higher 
pretreatment PTSD severity was associated with worse PE 
treatment outcomes, but other pretreatment psychological 
variables (e.g., depression, guilt, and shame) were not. Simi-
larly, Speckens et al. (2006) found that higher pretreatment 
PTSD severity and anger predicted poorer treatment out-
comes for cognitive therapy, but anxiety, depression, self-
blame, and dissociation were not associated with outcome. 
In one study comparing eye movement desensitization and 
reprocessing therapy to exposure with cognitive restructur-
ing, higher self-reported PTSD severity predicted better 
treatment outcomes, whereas higher interviewer-rated PTSD 
severity predicted worse treatment outcomes, regardless of 
modality (Karatzias et al. 2007). This study also examined 
whether pretreatment depression and anxiety were associ-
ated with treatment response and found no effect (Karatzias 
et al. 2007).

In contrast to the studies that have found higher PTSD 
severity to be associated with worse outcomes, Forbes et al. 
(2003) found that, with veterans, greater PTSD severity at 
baseline was associated with better treatment outcomes. 
While some studies have not found an association between 
depression and treatment outcome (e.g., Speckens et al. 
2006; van Minnen et al. 2002), Rizvi et al. (2009) found 
that higher depression and guilt at pretreatment were associ-
ated with better PTSD outcomes for PE and CPT in a civil-
ian sample. Additionally, in a study of variable-length CPT, 
greater depression at baseline predicted a need for longer 
treatment (Galovski et al. 2012).

Several studies have found a relationship between higher 
anger at pretreatment and poorer PTSD treatment response 
(Foa et al. 1995; Forbes et al. 2005, 2003; Lloyd et al. 2014; 
Owens et al. 2008; Taylor et al. 2001). However, there have 
been exceptions where no relationship with anger was found 
(e.g., Taylor 2003; van Minnen et al. 2002). A few studies 
have examined the impact of anger on CPT treatment out-
comes specifically. Using CPT among male Australian vet-
erans with combat-related PTSD, Lloyd et al. (2014) found 
that higher baseline scores of anger were predictive of poorer 
recovery. In a study with U.S. veterans, Owens et al. (2008) 
found that a combination of higher levels of pretreatment 
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anger and pretreatment PTSD severity predicted higher post-
treatment PTSD severity. However, these findings are not 
consistent with those from Rizvi et al. (2009), who found 
that anger did not predict poorer response among a female 
sample that received CPT.

In a study examining factors associated with outcomes 
from cognitive-behavioral treatments for PTSD, increased 
suicide risk was associated with worse treatment outcome 
(Tarrier et al. 2000). This effect was found above and beyond 
depression severity, which was not significantly associated 
with treatment outcome (Tarrier et al. 2000). Together, these 
findings suggest that anger and suicide risk may be associ-
ated with worse PTSD treatment outcome, while findings 
for PTSD severity, depression, anxiety, and guilt are more 
equivocal.

Finally, insomnia has been found to be a residual symp-
tom after treatment in several studies (Galovski et al. 2009; 
Pruiksma et al. 2016). It is possible that insomnia at pretreat-
ment might interfere with active engagement over the course 
of treatment and predict worse outcome.

Because most PTSD treatment research on demographic 
and psychological predictors has been conducted with civil-
ian or veteran samples, the extent to which these findings 
extend to active duty service members is unknown. Addi-
tionally, researchers have yet to examine any interactions 
that might exist between such pretreatment variables and 
treatment format (i.e., individual versus group treatment).

Military and Deployment Variables

A number of military- and deployment-related variables 
might also be related to treatment outcomes in active duty 
service members. Enlisted service members are more likely 
to receive a diagnosis of PTSD than officers (Ramchand 
et al. 2015; Seal et al. 2009). Also, individuals in certain 
military occupational specilities are more likely to have 
PTSD, such as those in health care occupations, combat 
specialists, and service and supply personnel (Ramchand 
et al. 2015). Higher rates of PTSD are also associated with a 
higher number of deployments and presumably greater expo-
sure to combat (Ramchand et al. 2015). Another variable of 
interest might be unit cohesion, which has been associated 
with lower PTSD severity (Dickstein et al. 2010). While 
these findings highlight certain populations within the mili-
tary who may be at greatest risk for PTSD and need for treat-
ment, to date, no research has examined the effects of these 
variables on outcomes following PTSD treatment.

Finally, variables such as the location of deployment or 
time since experiencing an index event may be important 
in predicting treatment outcomes. For example, research 
among civilians has found that less time since the index 
event is predictive of needing fewer CPT sessions to achieve 

good end-state functioning (Galovski et al. 2012). However, 
because there has been so little treatment outcome research 
with active duty service members, there is no extant liter-
ature on the effect of military variables on treatment that 
might guide treatment recommendations.

Current Study

The purpose of this secondary data analysis was to examine 
demographic, psychological, military, and deployment pre-
dictors of treatment outcome in a sample of active duty mili-
tary receiving either individual or group CPT. In the parent 
study from which these data were drawn (Resick et al. 2017), 
it was found that individual therapy was more efficacious 
than group treatment on PTSD but not depression or suicidal 
ideation. Therefore, this study also explored interactions 
between pretreatment variables and treatment format. Due 
to the inconsistent findings in civilian and veteran samples 
and the paucity of literature on both predictors of active duty 
military treatment outcome and comparing outcomes across 
group versus individual treatment modalities, this study was 
considered exploratory, with no specific hypotheses. The 
aim of this study is to determine not only if there are specific 
predictors of treatment outcome but also whether there are 
differential predictors across the two formats of therapy that 
might inform treatment recommendations.

Methods

Participants

Data were analyzed from 165 active duty service mem-
bers participating in a larger randomized controlled trial 
of CPT who had a posttreatment interview. The primary 
paper from the clinical trial includes a CONSORT chart 
and additional detail about the participants (Resick et al. 
2017). Those recruited into the trial were active duty mili-
tary personnel seeking treatment following a deployment 
to or near Afghanistan or Iraq, with a current diagnoisis of 
PTSD based on the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text Revision (DSM-IV-
TR American Psychiatric Association 2000) as assessed with 
the PTSD Symptom Scale-Interview Version (PSS-I; Foa 
et al. 1993). Those who were on psychotropic medication 
needed to be stable on their dose for at least 6 weeks prior to 
starting treatment. Exclusion criteria were minimal: current 
suicide or homicide risk meriting crisis intervention, active 
psychosis or mania, severe traumatic brain injury, or concur-
rent PTSD treatment. Service members with comorbidities 
including substance abuse or mild to moderate postconcus-
sive symptoms were not excluded. The sample did not differ 
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demographically by treatment format. Participants were 91% 
male, an average of 34 years old (SD 7), with an average of 
2.3 deployments (SD 1.0) and 11 years in service (SD 6.4). 
See Table 1 for descriptives of demographic, psychological, 
military, and deployment variable scores at pretreatment.

Measures

Both self-report and interview measures were administered 
by independent evaluators who were masked to treatment 
condition. Predictors of PTSD symptom outcome were 
assessed at baseline. PTSD symptoms were assessed at pre-
treatment and 2 weeks posttreatment.

PTSD Symptom Scale‑Interview Version (PSS‑I; Foa et al. 
1993)

The PSS-I is a 17-item clinical interview that evaluates the 
severity and diagnostic criteria for the DSM-IV. Symptoms 
are rated on a 4-point scale ranging from 0 (not at all) to 3 
(very much). The sum of items represents the severity score, 
and a diagnosis of PTSD is made if at least one re-experienc-
ing, three avoidance, and two arousal symptoms are present.

Beck Anxiety Inventory (BAI; Beck et al. 1988)

The BAI is a 21-item questionnaire to assess severity of 
anxiety symptoms over the past week. It is scored from 0 
(not at all) to 3 (severely). The item scores are totaled.

Beck Depression Inventory‑II (BDI‑II; Beck et al. 1996)

The BDI-II is a widely used measure of severity of depres-
sion. It has 21 items reflecting different severity of items 
scaled from 0 (no disturbance) to 3 (maximal disturbance).

Beck Scale for Suicidal Ideation (BSSI; Beck and Steer 1991)

The BSSI is a 21 item self-report measure of suicidal idea-
tion, plans, and preparations over the past week. Six of the 
21 items screen for suicidality and were summed for this 
analysis. If a participant endorsed either item 4 (desire to 
kill self) or 5 (chancing death), they were scored as being 
at risk for suicide.

Demographics and Military Service Characteristic Form

Using a form developed by our research group, this measure 
queried for demographic and military service characteris-
tics including age, race, gender, marital status, education, 
ethnicity, rank, number of deployments, days since return 
from deployment, years of service, years since index event, 
medical board status, military role, and deployment to or 

Table 1   Predictors at baseline

Variable Mean (± SD) or total (%)

Age 34.2 ± 7.3
Education
 High school or less 43 (26%)
 Some college 90 (55%)
 Associate degree 18 (11%)
 College/graduate degree 14 (8%)

Married/cohabiting 116 (70%)
Male 150 (91%)
Ethnicity/race
 Black 42 (25%)
 Hispanic 38 (23%)
 White 70 (42%)
 Other 15 (9%)

Life events (#) 10.1 ± 3.9
Military grade (analyzed as ordinal 2–14)
 E-1 to E-3 50 (30%)
 E-4 to E-6 46 (28%)
 E-7 to E-9 35 (21%)
 WO-1 to O-4 28 (17%)

Theater of combat ever served (not mutually exclusive)
 OEF 51 (31%)
 OIF 88 (53%)
 OND 100 (61%)

Years in service 11.4 ± 6.4
Years since event 5.8 ± 5.4
Undergoing medical board process 38 (23%)
Type of duty
 Combat arms 60 (36%)
 Combat support 32 (19%)
 Combat service support 73 (44%)

Number of deployments 2.3 ± 1.0
Days since returned from deployment 819.0 ± 696.4
DRRI
 DRRI-C combat 36.3 ± 11.7
 DRRI-A aftermath of battle 34.0 ± 12.5

WRAIR cohesion scale
 Horizontal (peer support) 7.7 ± 2.9
 Vertical (command support) 36.4 ± 10.2
  Total support 44.1 ± 12.4

Baseline symptom severity
 PSS-I 24.3 ± 6.0
 BDI-II 29.0 ± 11.4
 BSSI total 2.0 ± 4.3
 BSSI (Screen%) 6 (4%)
 ISI 18.7 ± 4.5
 STAXI-2 (state anger) 26.9 ± 11.9
 BAI 24.4 ± 11.1
 TRGI
  Hindsight bias 7.2 ± 7.6
  Lack of justification 8.2 ± 4.8
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near Afghanistan or Iraq in support of Operation Endur-
ing Freedom (OEF), Operation Iraqi Freedom (OIF), and/
or Operation New Dawn (OND).

Deployment Risk and Resilance Inventory‑2 (DRRI‑2): 
Combat Experiences and Aftermath of Battle Scales (Vogt 
et al. 2008)

The DRRI-2 is a suite of scales that measure various aspects 
of deployment experiences. For this analysis, two scales 
were used: Combat Experiences (23 items) and Aftermath 
of Battle (e.g., seeing bodies of dead civilians or service 
members; 16 items). The scales are scored from 1 (never) 
to 5 (daily or almost daily). The extent of combat and after-
math events were each summed.

Insomnia Severity Index (ISI; Morin 1993)

The ISI is a 7-item self-report scale that assesses the sever-
ity of insomnia in the past month. Items are rated on a 0 to 
4 scale, with higher numbers corresponding to greater sleep 
problems.

Life Events Checklist Total (LEC; Grey et al. 2004)

This questionnaire includes a list of 16 different potentially 
traumatic events that are commonly associated with PTSD 
symptoms. The LEC items are summed to determine the 
number of different types of traumatic events the participant 
has experienced (score 0–16).

State Trait Anger Expression Inventory‑2 (STAXI‑2; 
Spielberger 1999)

The State Anger subscale of the STAXI-2 was used to 
assess baseline anger. This subscale is a 15-item self-
report questionnaire that assesses the intensity of anger 

experienced “right now.” Each item is rated on a scale of 
1 (not at all) to 5 (very much so).

Trauma Related Guilt Inventory (TRGI; Kubany et al. 1996)

The Guilt Cognitions scale of the TRGI was used in this 
study. This 16-item scale is comprised of three subscales: 
Hindsight Bias, Wrongdoing, and Lack of Justification 
regarding experience of guilt “right now.” Each item is 
scored from 0 (not true at all) to 4 (extremely true), and 
then scores are summed.

Walter Reed Army Institute of Research Cohesion Scales 
(WRAIR; Podsakoff and MacKenzie 1994)

The WRAIR Cohesion Scales assess cohesion and atti-
tudes about support from peers (horizontal cohesion) and 
leaders (vertical cohesion). The scale consists of 16 self-
report items that are rated on a scale of 1 (strongly disa-
gree/never) to 5 (strongly agree/always) and yields two 
subscales (horizontal and vertical cohesion) and a total 
score (total unit cohesion).

Procedures

This study was approved by the Institutional Research 
Boards at Brooke Army Medical Center, the University of 
Texas Health Science Center at San Antonio, Duke Uni-
versity, and VA Boston Healthcare System. As described 
in greater detail along with other methods in the report of 
findings of the randomized controlled trial (Resick et al. 
2017), participants who met the criteria for inclusion were 
randomized to either group or individual CPT in cohorts of 
16–18 members, with a total of 15 cohorts. Using SAS 9.4, 
we created randomized block sizes that ranged from 4 to 12. 
Varying sizes were used to balance groups while making it 
impossible for the team/PI to predict what the assignment of 
the next participant would be at any point. A custom web-
based application facilitated and masked the randomization 
process.

Both individual and group treatment was conducted in 
12 sessions over a 6 week period. Group sessions were 
conducted for 90 min with two therapists, and individual 
sessions were 60 min with one therapist. Participants were 
dropped from group treatment if they missed four treatment 
sessions but were asked to continue with assessments for 
intent-to-treat analyses. In individual therapy, sessions could 
be rescheduled; however, treatment needed to be completed 
within 12 weeks or participants were dropped from treat-
ment but asked to continue with assessments.

Table 1   (continued)

Variable Mean (± SD) or total (%)

  Wrongdoing 5.7 ± 5.0

Total N = 165; ISI N = 134; STAXI-2 N = 164
E-1 to E-3 junior enlisted, E-4 to E-6 junior non-commissioned 
officer, E-7 to E-9 senior non-commissioned officer, WO-1 to O-4 
warrant officer and officer, OEF operation enduring freedom, OIF 
operation Iraqi freedom, OND operation new dawn, DRRI deploy-
ment risk and resiliancy inventory, WRAIR Walter Reed Army Insti-
tute of Research Cohesion Scales, PSS-I PTSD symptom scale-inter-
view version, BDI-II Beck Depression Inventory-II, BSSI Beck Scale 
for Suicidal Ideation, ISI Insomnia Severity Index, STAXI-2 State 
Trait Anger Expression Inventory-2, BAI Beck Anxiety Inventory, 
TRGI Trauma Related Guilt Inventory
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Treatment

Also as described in greater detail in the report of findings 
of the randomized controlled trial (Resick et al. 2017), all 
participants received CPT (without written accounts). CPT 
followed the manual developed for military and veterans and 
incorporated special considerations for working with active-
duty military (Resick et al. 2010).

Data Analysis

The primary outcome variable for this secondary analysis 
was change in PTSD severity from baseline to the posttreat-
ment assessment using the PSS-I. Pre-post change scores 
were available for 165 patients who had a posttreatment 
assessment interview. The analyses used all of these data 
regardless of engagement in treatment (22% did not com-
plete treatment but did have a post-treatment assessment 
interview). To assess the impact of missing data, those with 
and without outcome data were compared on all of the base-
line predictor variables, and those results were used in sup-
plementary weighted analyses.

Predictors of PSS-I change were first evaluated using 
Pearson correlations, followed by partial and multiple corre-
lations to clarify which of these associations remained when 
effects of the other predictors were controlled. In the case of 
dichotomous predictors (e.g., male, married), Pearson cor-
relations are point-biserial correlations and are equivalent to 
t tests. Two nominal variables (ethnicity/race, type of duty) 
were analyzed using multiple regression, which is equivalent 
to analysis of variance.

Treatment assignment was randomized and thus uncor-
related with any of the predictors apart from chance fac-
tors. However, because it was associated with PSS-I change 
(Resick et al. 2017), we thought that controlling for treat-
ment format in these predictive models might strengthen the 
associations. That proved not to be the case. Partial correla-
tions controlling for randomized treatment assignment were 
almost identical to the unadjusted, zero-order correlations, 
with differences between the partial and unadjusted correla-
tions ranging from − 0.03 to + 0.03, averaging 0.0004 with 
a median difference of 0.001. For that reason, the partial 
correlations controlling for treatment assignment are not 
reported in detail.

We did, however, explore the role of these variables as 
possible treatment moderators in multiple regression analy-
ses. Each of these models included a predictor, assignment 
to individual or group format, and their interaction as inde-
pendent variables. Moderators are variables that predict 
how much treatments differ. They can identify character-
istics of people who do better (or worse) than average in 
one or another treatment, a distinction that has been drawn 
between predictive variables that apply across treatments 

and prognostic variables that may influence treatment out-
comes differently and thus inform treatment choice.

All analyses were done using software in the SAS 9.4 sta-
tistical library. We note all results significant at unadjusted 
p = 0.05. However, because of the relatively large number of 
tests done, we also report adjusted estimates of significance 
using both the very conservative Bonferroni adjustment and 
a false discovery rate adjustment at p = 0.05 (Benjamini and 
Hochberg 1995).

Results

PTSD Symptom Improvement

The variables included in the analyses are listed in Table 1. 
Demographic, psychological, military, and deployment 
variables were assessed at baseline and evaluated as predic-
tors of PTSD symptom improvement. The strongest asso-
ciation was with younger age, r(163) = 0.314, p = 0.00004. 
Even with very conservative Bonferroni adjustment for the 
number of tests, that p value remained significant (adjusted 
p = 0.0012). Seven other predictors had zero-order corre-
lations with the primary outcome that were significant at 
unadjusted p = 0.05. These were TRGI Lack of Justification 
(r = 0.16), DRRI-2 Aftermath of Battle (r = 0.16), years 
of service (r = 0.18), days since returned from deployed 
(r = 0.17), rank (r = 0.19), WRAIR Vertical Cohesion 
(r = 0.17), and WRAIR Total (r = 0.17). However, although 
the unadjusted p values for these seven variables ranged 
from p = 0.013–0.041, none of these associations remained 
statistically significant when adjusted using either a con-
servative Bonferroni or more liberal false discovery rate 
adjustment for multiple testing correction at p = 0.05.

Furthermore, none of these seven variables were signifi-
cantly correlated with improvement at unadjusted p = 0.05 
when age was partialled. Conversely, younger age remained 
a significant predictor of PSS-I improvement in a multiple 
regression model that controlled for all seven of those other 
variables, F(1,156) = 10.4, p = 0.0015, even with a Bonfer-
roni adjustment. Thus, only age emerged as a significant 
predictor in the multivariable analysis.

The following baseline variables were not predictors of 
treatment improvement as measured by PSS-I change from 
baseline: race/ethnicity, gender, education, theater of opera-
tions (OEF, OIF, OND), number of deployments, type of 
service duty, combat exposure (DRRI-2 Combat Experi-
ences), years since index event, depression (BDI-II), anxi-
ety (BAI), suicidality (BSS-I), TRGI (total, hindsight bias, 
wrongdoing), medical board status, number of potentially 
traumatic life events (LEC), WRAIR Horizontal, STAXI-2 
state anger, and sleep problems (ISI).
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Moderators

Age was the only variable among the predictors that had a 
significant interaction with treatment format in that younger 
service members did better with individual therapy (Fig. 1). 
When age was centered at its mean of 33.2 and entered in 
an OLS regression model as a linear trend main effect (with 
df = 1) and in interaction with treatment format, both the age 
by treatment format interaction, F(1,161a) = 5.4, p = 0.021 
and the main effect of age, F(1,161) = 19.28, p =  < 0.001, 
were significant. The main effect of age remained highly sig-
nificant, F(1, 160) = 16.24, p < 0.001) and the interaction of 
age by treatment format, F(1,160) = 5.95, p = 0.016 was even 
stronger when baseline PSS-I total was added as a covariate 
to this model. The interaction is displayed in Fig. 1. How-
ever, this interaction of age and treatment format did not 
remain significant with a false discovery rate adjustment at 
p = 0.05 for multiple tests.

Model-based estimates of mean PSS-I change for partici-
pants at age = 20 were − 16.05 ± 2.13 (p < 0.0001) in individ-
ual format vs. − 7.19 ± 2.07 (p = 0.0007) for group format, 
which is significantly different, t(161) = 2.98, p = 0.0033. At 
age 45, those estimates were changes of only − 0.30 ± 1.87 
(p = 0.87) in individual versus − 2.34 ± 1.59 (p = 0.14) in 
group, meaning improvement was nonsignificant in both 
individual and group CPT for older participants and not 
significantly different by format, t(161) = 0.83, p = 0.41.

Impact of Attrition

Six of the baseline predictor variables were signifi-
cantly correlated with having posttreatment data: age 
(r = 0.17, p = 0.006), rank (r = 0.17, p = 0.006), tour of 
duty in Afghanistan (OEF) (r = − 0.24, p < 0.001), combat 

support (r = − 0.13, p = 0.029) vs. service support (r = 0.13, 
p = 0.032) duty, and undergoing a medical board (r = − 0.14, 
p = 0.022). Inverse probability weighted analyses were done 
to assess the impact of attrition (Hirano et al. 2003). A 
simultaneous multiple logistic regression was done to gen-
erate predicted probabilities of having posttreatment data, 
and the reciprocals of those probabilities were used as case 
weights. This method weights cases who are most similar 
to cases without outcome data most heavily. In this case, the 
weighting made little difference. The weighted correlation 
of age and PSS-I change was r = 0.312 (p < 0.0001), which 
differs only in the third decimal place from the unweighted 
correlation. The significance of the age by treatment format 
interaction remained in the weighted analysis from p = 0.021 
to p = 0.019.

Discussion

The current study examined the effects of a number of demo-
graphic, psychological, military, and deployment variables 
at pretreatment on PTSD symptom improvement over the 
course of individual or group CPT in a sample of active 
duty service members. Across all of the variables examined, 
age emerged as the only significant predictor of treatment 
outcome after controlling for the other variables and for the 
number of variables examined. Younger participants dem-
onstrated better treatment outcomes than older participants, 
especially if they received treatment in an individual format. 
Among those younger than 35, participants in individual 
treatment improved twice as much as those randomized to 
group therapy. Among those 35 and over, improvements 
were smaller in both treatment formats and the difference 
between formats was not significant. Therefore, younger par-
ticipants did significantly better in treatment, and this was 
particularly true for those who received individual treatment 
compared with group treatment.

Pretreatment military and deployment variables such 
as combat exposure, military grade, time in military, time 
since the index event, number of deployments, and unit 
cohesion were not predictive of PTSD improvement after 
controlling for age. This suggests that CPT is a robust ther-
apy that can be beneficial for a wide range of active duty 
military personnel and combat experiences. Furthemore, 
baseline levels of anger, suicide risk, depression, anxiety, 
and guilt were also not associated with treatment outcome. 
Therefore, it appears that service members suffering from 
significant comorbid symptomatology may also benefit 
from CPT and should not be ruled out of treatment due to 
comorbidities. This is an important finding because factors 
such as suicidal ideation and other comorbid symptoms 
are sometimes used as determinants that someone is not 

Fig. 1   Improvement on the PTSD symptom scale-inverview version 
(PSS-I) by age in individual and group cognitive processing therapy
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appropriate for PTSD treatment or that they may need a lot 
of preperatory work first. In fact, treatment should proceed 
rather than being delayed.

These findings have important implications for the treat-
ment of active duty service members with PTSD because 
they suggest that age is a potentially important predictor 
of treatment response. Because participants under age 35 
showed a better treatment response, strongly encourag-
ing service members to seek treatment early may result in 
improved outcomes. These younger service members did 
well in both group and individual formats, but they showed 
particular improvements in individual treatment, whereas 
older service members benefitted equally from both treat-
ment formats. Therefore, the argument could be made that 
younger service members should receive individual CPT 
whenever possible in order to promote optimal treatment 
outcomes, higher return to duty and greater overall health 
readiness of the fighting force.

The question arises why younger service members 
responded to CPT treatment more successfully than older 
members given that this finding emerged even after con-
trolling for a number of military and deployment vari-
ables such as length of time in the military, amount of 
combat and aftermath of battle, number of deployments, 
military grade, and time since the worst traumatic event. 
One variable that was not included in the current analysis, 
but that we are currently studying, is cognitive flexibility. 
It is possible that certain inflexible beliefs predate any 
military experience and have been repeated over time such 
that older people are more fixed in problematic beliefs. 
Furthermore, younger service members may have more 
plasticity and be able to learn new concepts more readily. 
In the Resick et al. (2002) study comparing CPT with PE, 
Rizvi et al. (2009) found that younger women did bet-
ter with CPT while older women had better results with 
PE. Pehaps in older service members, more repetitions of 
material and practice would be needed to increase results 
of CPT, or perhaps if replicated with a comparison of CPT 
and PE, then patients who are older should be referred to 
PE.

Overall, only age was both predictive (younger age was 
associated with better PTSD outcomes in both treatments) 
and prognostic (younger patients under 35 did particularly 
well when randomized to individual treatment rather than 
group therapy). Older service members did less well in 
general, and for them, treatment assignment made little 
difference. Although the prognostic implication of our 
analyses might have important clinical implications, we 
emphasize that the age by format interaction was unex-
pected, and it was only one such finding from many vari-
ables examined. It was not significant with adjustment for 
multiple testing and thus needs replication.

Limitations

Although the study had a large sample size for a rand-
omized controlled trial, it is important to note that there 
was a restricted age range, especially in the older age 
range. Of course, this would be typical in an active duty 
sample, which was the population of interest, but these 
results should not be generalized to veteran or civilian 
samples without replication. Furthermore, there were very 
few women participants, as is often the case with military 
samples, so results may differ in a larger female sample. 
The study was conducted while the DSM-IV was still being 
used. Predictors based on the DSM-5 will need to be stud-
ied to see if the changes in diagnostic criteria have an 
effect. Finally, due to the nature of conducting a study with 
active military, there were a number of service members 
who might have completed treatment if they had not been 
discharged from the military, moved to other bases, or sent 
for training or medical treatment. Therefore, these findings 
might be different in a more stable population.

Clinical Implications

The results of the current study suggest a number of impor-
tant clinical and policy recommendations for both military 
leadership and mental health professionals working with 
active duty service members. The finding that younger 
participants demonstrated better treatment outcomes with 
CPT than older participants suggests that clinicians and the 
military leadership should encourage and support service 
members to seek treatment as soon as possible. Impor-
tantly, the average age of active duty service members in the 
Army is 29.2 years old and across all branches of military 
is 28.5 years old (Department of Defense 2015). This sug-
gests that treating service members for PTSD while they are 
still in the service is the time period in which they are likely 
to receive the most benefit from evidence-based treatment 
for PTSD. Furthermore, by encouraging service members to 
seek treatment as early as possible, the military may be more 
likely to retain trained, experienced, and skilled personnel.

This analysis provides important data comparing treat-
ment outcome for group and individual CPT that clinicians 
can incorporate into their treatment planning and clinical 
decision-making. Due to practical considerations, such as 
cost effectiveness and maximizing the number of patients 
clinics are able to treat (Castillo et al. 2016), group for-
mats have become increasingly common in many clinics. 
Although our results need replication, the current findings 
suggest that individual CPT for PTSD may be a better 
option particularly for younger service members.
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