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Context The prevalence of posttraumatic stress disorder (PTSD) is elevated among 
women who have served in the military, but no prior study has evaluated treatment 
for PTSD in this population. Prior research suggests that cognitive behavioral therapy 
is a particularly effective treatment for PTSD.  

Objective To compare prolonged exposure, a type of cognitive behavioral therapy, 
with present-centered therapy, a supportive intervention, for the treatment of PTSD.  

Design, Setting, and Participants A randomized controlled trial of female vet
erans (n=277) and active-duty personnel (n=7) with PTSD recruited from 9 VA medi
cal centers, 2 VA readjustment counseling centers, and 1 military hospital from 
August 2002 through October 2005.  

Intervention Participants were randomly assigned to receive prolonged exposure 
(n=141) or present-centered therapy (n=143), delivered according to standard pro
tocols in 10 weekly 90-minute sessions.  

Main Outcome Measures Posttraumatic stress disorder symptom severity was the 
primary outcome. Comorbid symptoms, functioning, and quality of life were second
ary outcomes. Blinded assessors collected data before and after treatment and at 3
and 6-month follow-up.  

Results Women who received prolonged exposure experienced greater reduction 
of PTSD symptoms relative to women who received present-centered therapy (effect 
size, 0.27; P=.03). The prolonged exposure group was more likely than the present
centered therapy group to no longer meet PTSD diagnostic criteria (41.0% vs 27.8%; 
odds ratio, 1.80; 95% confidence interval, 1.10-2.96; P=.01) and achieve total re
mission (15.2% vs 6.9%; odds ratio, 2.43; 95% confidence interval, 1.10-5.37; P=.01).  
Effects were consistent over time in longitudinal analyses, although in cross-sectional 
analyses most differences occurred immediately after treatment.  

Conclusions Prolonged exposure is an effective treatment for PTSD in female vet
erans and active-duty military personnel. It is feasible to implement prolonged expo
sure across a range of clinical settings.  

Trial Registration clinicaltrials.gov Identifier: NCT00032617 
JAMA. 2007;297:820-830 www.jama.com

EVENTS SUCH AS THE TERRORIST attacks on September 11, 2001, the war in Iraq, and Hurricane Katrina have focused attention 
on posttraumatic stress disorder 
(PTSD), an anxiety disorder that can re
sult from exposure to traumatic events 
like combat, rape, assault, and disas
ter. Posttraumatic stress disorder is 
characterized by symptoms of reexpe
riencing the traumatic event, avoiding 
reminders of the event or feeling emo
tionally numb, and hyperarousal.1 The 
disorder is associated with psychiatric 
and physical comorbidity, reduced 
quality of life, 2-4 and substantial eco
nomic costs to society.5 Lifetime preva
lence in US adults is higher in women 
(9.7%) than in men (3.6%)6 and is es
pecially high among women who have 
served in the military.3, 7 Thus, re
search aimed at testing treatments for 
PTSD in this population is important.
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This study is the first randomized 
clinical trial, to our knowledge, to as
sess PTSD treatment for active-duty and 
veteran women. We focused on women 
because prior studies of PTSD treat
ment in veterans,8- 11 had focused on 
men. (There are no studies of PTSD 
treatment among active-duty men.) 

Practice guidelines for PTSD,12,13 rec
ommend cognitive behavioral therapy 
(CBT) and selective serotonin reup
take inhibitors as primary treatments.  
Although most clinicians do not regu
larly use CBT,14 we studied CBT be
cause meta-analytic findings indi
cated that it has the largest effects.15 ,16 

With few exceptions,11,17 evidence has 
come from well-controlled single-site 
trials conducted in research settings 
using expert therapists and no
treatment control groups.10,18-2 3 Al
though these studies typically have al
lowed use of psychotropic medications 
and a range of psychiatric comorbidi
ties, 10,18-23 patients are sometimes re

moved from analysis after randomiza
tion for nonadherence to a treatment 
protocol.17,1 9,20,23 The generalizability of 
such findings to clinical practice set
tings needs to be examined.1 6 

Our study included features of prac
tical clinical trials,24 to enhance rel
evance to clinicians and policy mak
ers: a clinically relevant comparison 
group rather than a no-treatment con
trol; diverse clinical settings rather than 
academic research centers; relatively 
broad inclusion criteria that created a 
sample with characteristics similar to 
patients in clinical settings; use of non
expert therapists rather than experts 
working in academic research cen
ters; allowance of cotherapies likely to 
be used by patients in clinical settings; 
and measurement across a range of out
comes to permit evaluation of treat
ment effects beyond target symptoms.  

We studied prolonged exposure,25 an 
especially effective type of CBT in pre
vious single-site trials.19,20,22,23 In pro
longed exposure, a patient is asked to viv
idly recount a traumatic event repeatedly 
until the patient's emotional response de
creases and to gradually confront safe but 
fear-evoking trauma reminders.25 Pro-

longed exposure was compared with pre
sent-centered therapy, a supportive in
tervention, to control for the nonspecific 
benefits of therapy. A supportive, pre
sent-centered approach is clinically re
alistic because it is typically used by De
partment of Veterans Affairs (VA) 
clinicians,14 to address the problems of fe
male veterans with PTSD. 26 We hypoth
esized that prolonged exposure would be 
more effective than present-centered 
therapy in reducing symptoms of PTSD 
and comorbid problems.  

METHODS 
An institutional review board at each 
site approved the protocol. Partici
pants gave written informed consent 
prior to enrollment. Details of the meth
ods have been published elsewhere. 27 

Participants 
Female veterans were recruited from 9 
VA medical centers (n=255), 2 VA re
adjustment counseling centers (n= 22), 
and 1 military hospital; due to recruit
ment difficulties, only 7 active-duty per
sonnel were enrolled at the participat
ing military hospital. The 284 women 
were randomized to prolonged expo
sure (n= 141) or present-centered 
therapy (n= 143). Inclusion criteria were 
current PTSD according to Diagnostic and 
Statistical Manual of Mental Disorders, 
Fourth Edition criteria,1; symptom sever
ity of 45 or higher on the Clinician
Administered PTSD Scale (CAPS) 28 ; 3 or 
more months since experiencing trauma; 
a clear memory of the trauma that caused 
PTSD; agreement to not receive other 
psychotherapy for PTSD during study 
treatment; and, if being treated with psy
choactive medication, a stable regimen 
(no change in drugs or dose) for at least 
2 months before the trial. Psycho
therapy for other problems, brief visits 
with an existing therapist, and self-help 
groups were allowed. Exclusion crite
ria were substance dependence not in re
mission for at least 3 months; current 
psychotic symptoms, mania, or bipolar 
disorder; prominent current suicidal or 
homicidal ideation; cognitive impair
ment indicated by chart diagnosis or ob
servable cognitive difficulties; current in-

volvement in a violent relationship 
(defined as more than casual contact; eg, 
dating or living with an abusive part
ner); or self-mutilation within the past 
6 months.  

Measures 
A master's- or doctoral-level assessor, 
blinded to treatment assignment, per
formed assessments before and after 
treatment and at 3- and 6-month fol
low-up appointments. The primary 
outcome measure was PTSD symp
tom severity on the CAPS,28 structured 
interview. For diagnosis, we used the 
"1/2 rule," which stipulates that symp
toms occur at least monthly with mod
erate intensity, and required that the 
overall CAPS score was 45 or higher.  
To aid clinical interpretation, we also 
assessed 3 secondary outcomes: loss of 
diagnosis (no longer meeting symp
tom criteria and CAPS severity score 
<45); response (decrease from base
line 10 points on CAPS score,11,28 ); and 
total remission (CAPS score <2028).  

The PTSD Checklist (PCL) 29 pro
vided an additional measure of PTSD 
severity. Comorbid symptoms and 
functioning were measured using sev
eral questionnaires.30-34 The Struc
tured Clinical Interview for the Diag
nostic and Statistical Manual of Mental 
Disorders, Fourth Edition (SCID) 35 was 
used to establish exclusion diagnoses.  
The Life Events Checklist,28 was used 
to assess direct exposure to 17 types of 
traumatic events. Patients identified as 
their index trauma the event causing the 
most current distress. Military sexual 
trauma was defined, using a question 
from the Military Stress Inventory for 
Women, 26 as at least 1 sexual experi
ence during military service that was 
unwanted and involved force or threat 
of force. Participants reported treat
ment satisfaction on a scale ranging 
from 1 (very satisfied) to 7 (very dis
satisfied). Additional treatment was 
measured with questions about whether 
a participant received individual, group, 
or family therapy,36; psychotropic medi
cation, 36; and new medication or in
creases in current medication. Demo
graphic information included questions

©2007 American Medical Association. All rights reserved. (Reprinted) JAMA, February 28, 2007-Vol 297, No. 8 821 

Downloaded from jama.ama-assn.org at Dartmouth College on September 9, 2011



COGNITIVE BEHAVIORAL THERAPY FOR PTSD IN WOMEN

about race to facilitate sample descrip
tion. Two questions with investigator
defined response options were used to 
determine participants' self-reported ra
cial/ethnic categorization.  

Twenty-five percent of SCIDs and 
12.5% of CAPS interviews, which were 
audiotaped, were randomly selected for 
monitoring by a doctoral-level psycholo
gist. The intraclass correlation for CAPS 
severity was 0.92. K Statistics for SCID 
diagnoses ranged from 0.65 to 0.83.  

Blinding was maintained by ensur
ing that assessors did not have access 
to study files or know the identity of 
patients' therapists and attended only

part of the study team meetings. The 
site coordinator, therapist, and asses
sor also reminded patients to keep treat
ment condition confidential. If a pa
tient began to mention information 
during an interview that could lead to 
unblinding, the assessor reminded the 
patient of the importance of blinding.  
With these procedures, unblinding oc
curred for 33 patients in the pro
longed exposure group and 17 in the 
present-centered therapy group. For 11 
patients (12 interviews), interviews per
formed subsequent to the unblinding 
were also rated by the assessment moni
tor. Discrepancies between the moni-

tor and the assessor were small on av
erage and did not differ between groups.  

Procedure 
Recruitment and follow-up occurred 
from August 2002 to October 2005. Re
cruitment involved a 3-stage process 
(FIGURE 1): (1) referring clinicians pro
vided information about inclusion and 
exclusion criteria; (2) study staff met 
with potential participants to explain 
the study; and (3) assessors obtained 
consent and administered the CAPS and 
SCID. Participants meeting eligibility 
criteria then completed the assess
ment battery. Study staff called a com-

Figure 1. Flow of Participants Through the Trial

396 Patients Were Discussed With 
a Referral Source

43 Excluded* 
16 Did Not Have PTSD 
13 Medication Not Stable 

9 Psychotic 
8 Mania or Bipolar Disorder 
6 Suicidal or Homicidal

353 Met With Staff to Learn About Study

33 Excluded 
28 Did Not Continue to Phase 3 

5 Did Not Want to Continue

320 Screened

36 Excluded 
30 Did Not Complete Assessment 

3 Did Not Have PTSD 
2 Had Exclusion Diagnosis 
1 No Therapist Available

284 Randomized

141 Assigned to Receive Prolonged 
Exposure Therapy 
88 Completed Prolonged Exposure 
47 Received Some Prolonged Exposure 

6 Did Not Receive Any Prolonged Exposure 
1 Moved 
2 Patient Health Problems 
1 Scheduling Conflict 
2 No Response/Withdrew

21 Lost to Follow-up 
1 Completed Prolonged Exposure 

16 Received Some Prolonged Exposure 
4 Did Not Receive Any Prolonged Exposure

141 Included in Analysis

143 Assigned to Receive Present-Centered 
Therapy 
113 Completed Present-Centered Therapy 

19 Received Some Present-Centered Therapy 
11 Did Not Receive Any Present-Centered Therapy 

1 Deployed 
1 Patient Health Problems 
2 Scheduling Conflict 
7 No Response/Withdrew

17 Lost to Follow-up 
1 Completed Present-Centered Therapy 
9 Received Some Present-Centered Therapy 
7 Did Not Receive Any Present-Centered 
Therapy

143 Included in Analysis

PTSD indicates posttraumatic stress disorder.  
*May have multiple reasons.  
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puterized voice information system at 
the study coordinating center to ob
tain the treatment assignment for par
ticipants. The voice information sys
tem first verified entry criteria to ensure 
accuracy and reduce errors. Verified eli
gible participants were randomized 
within each site to prolonged expo
sure or present-centered therapy using 
permuted blocks with random block 
sizes of 4 or 6. All study data were stored 
at the study coordinating center.  

Treatment 
Prolonged exposure and present
centered therapy were delivered in 10 
weekly 90-minute sessions according 
to a manual that specified the content 
and structure of each session. Pro
longed exposure included education 
about common reactions to trauma; 
breathing retraining; prolonged (re
peated) recounting (imaginal expo
sure) of trauma memories during ses
sions; homework (listening to a 
recording of the recounting made dur
ing the therapy session and repeated in 
vivo exposure to safe situations the pa
tient avoids because of trauma-related 
fear); and discussion of thoughts and 
feelings related to exposure exer
cises. 25,27 Sessions 1 and 2 were intro
ductory and included provision of the 
treatment rationale and education about 
PTSD. Imaginal exposure occurred in 
sessions 3 through 10.  

Exposure is used to enhance emo
tional processing of traumatic events by 
helping patients face trauma memo
ries and situations associated with them.  
Patients learn to distinguish memo
ries and associated situations from the 
event itself. They also learn they can 
safely experience reminders and toler
ate any resulting distress and that dis
tress decreases over time.  

The focus in prolonged exposure can 
be a single event or multiple events. In 
the latter case, the therapist estab
lishes which memory will be the focus 
of imaginal exposure-typically, the 
most distressing memory. Success
fully processing the most distressing 
memory usually generalizes to other 
memories. If another event still trig-

gers significant distress, imaginal ex
posure is then used with that memory.  

Sometimes confronting feared situ
ations or memories triggers urges to es
cape or avoid. When this occurs, the 
therapist acknowledges the patient's 
feelings, reminding the patient that 
avoidance reduces anxiety in the short 
term but maintains fear and prevents 
learning that the feared situations or 
memories are not dangerous. The thera
pist also breaks exposure into a more 
gradual progression.  

Instead of focusing on trauma, pre
sent-centered therapy focuses on cur
rent life problems as manifestations of 
PTSD. The aim of using present
centered therapy in this study was to pro
vide a credible therapeutic alternative to 
control for nonspecific therapeutic fac
tors27 so that observed effects of pro
longed exposure could be attributed to 
its specific effects beyond the benefits of 
good therapy. Treatment followed the 
same format as prolonged exposure, al
though the content differed. Sessions 1 
and 2 were introductory and included 
provision of the treatment rationale and 
education about PTSD. Sessions 3 
through 9 focused on discussing and re
viewing general daily difficulties. Ses
sion 10 focused on reviewing accom
plishments made during therapy and 
making plans for the future. No instruc
tions for exposure or cognitive restruc
turing were given. Instead, therapists 
helped patients identify daily stresses and 
discussed them in a supportive, nondi
rective mode.  

Treatment was discontinued if a par
ticipant developed problems requir
ing immediate attention, eg, she be
came actively suicidal or homicidal or 
failed to attend 3 consecutive therapy 
sessions without an acceptable rea
son. A reason's acceptability was de
termined by consensus, typically among 
the therapist, the supervisor, and the 
master therapist for the participant's 
condition. We attempted to have pa
tients complete treatment within 16 
weeks, although 20 weeks was al
lowed if the therapist's supervisor and 
the master therapist for the partici
pant's condition agreed. (Master thera-

pists were E.B.F. for prolonged expo
sure and M.T.S. for present-centered 
therapy. Master therapists developed 
the training plan and coordinated all 
training and supervision for their re
spective condition.) 

Supervision and Fidelity 
Monitoring 
There were 52 female therapists who 
were master's- or doctoral-level clini
cians experienced in treating women 
with PTSD. Prior CBT experience was 
not required. Therapists treated 1 to 2 
training cases before treating study par
ticipants. By design, there were 2 thera
pists per condition per site. Initial thera
pists were randomized to treatment 
condition.25 Replacements were made 
as needed. Two therapy training cen
ters, 1 for prolonged exposure and 1 for 
present-centered therapy, coordi
nated training and supervision. All 
therapy sessions were videotaped and 
reviewed by supervisors, who pro
vided weekly or biweekly individual 
telephone supervision and conducted 
monthly group conference calls.  

A senior clinician independent of 
treatment delivery rated 11.7% of the 
videotapes (n=269) using measures 
adapted from several trials of psycho
therapy for PTSD. 17,18,21 A 5-point scale 

(1 [poor] to 5 [excellent]) was used to 
rate therapists' competence and adher
ence to essential manual elements that 
were (1) unique to that approach and 
(2) not unique to that approach. Pro
scribed elements, eg, encouraging a pa
tient in present-centered therapy to ex
pose herself to feared situations, were 
rated present/absent and were con
verted to a percentage for each tape be
cause the number and content of ele
ments varied across sessions and 
treatments. Data from the multiple tapes 
for each therapist were aggregated 
across patients into an average for that 
therapist on each measure.  

Prolonged exposure and present
centered therapy therapists did not 
differ in global ratings of competence 
or adherence, which averaged between 
very good and excellent: competence 
(prolonged exposure=4.53; present-
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centered therapy=4.32; P=.21), 
unique and essential elements (4.48 vs 
4.24, respectively; P=.21), and essen
tial but not unique elements (4.65 vs 
4.46, respectively; P=.14). The per
centage of proscribed elements was 
low and did not differ (0.5 vs 1.5, 
respectively; P=.33).  

Statistical Analysis 
The study biostatistician (B.K.C.) per
formed all analyses. Baseline charac
teristics were compared using X2 or t 
tests. Primary analyses were per
formed on the intention-to-treat sample, 
using data from all randomized partici
pants. Multiple imputation 37 (using SAS 
PROC MI and MI ANALYZE, SAS sta
tistical software, version 9.1.3, SAS In
stitute Inc, Cary, NC) with the Markov 
chain Monte Carlo method38 was used 
to impute missing values. Secondary 
analyses were performed using data 
from participants who completed 
treatment.  

Outcomes were analyzed using the 
generalized linear mixed model (SAS 
PROC MIXED with iteratively 
reweighted likelihoods GLIMMIX 
macro,39). The analysis for each out
come consisted of a longitudinal 
model that included therapist as a ran
dom cluster effect and baseline sever
ity, treatment group, and site as fixed 
effects, with the treatment X time 
interaction to test the consistency of 
the treatment effect over time. For 
brevity, we report only the main effect 
of treatment and the treatment X time 
interaction. We tested 2 additional 
models for the CAPS, our primary out
come, to determine whether service
connected PTSD disability and mili
tary sexual trauma modified the 
treatment effect. Within- and between
groups effect sizes were computed as 
d, the standardized mean difference. 40 

Cohen,40 defines effect sizes as small 
(d=0.20), medium (d=0.50), and 
large (d=0.80). With each therapist 
seeing 6 patients on average and an 
intraclass correlation of 0.05, a sample 
of 284 has 85% power to detect an 
effect size of d=0.36 for the CAPS in a 
longitudinal model (2-tailed o= .05).

Longitudinal analyses were supple
mented by cross-sectional compari
sons. When planning the trial, we ex
pected the maximum effect would be 
observed at 3 months based on stud
ies showing that patients who re
ceived prolonged exposure continued 
to improve after treatment. 2 0 ,21 

RESULTS 
Women randomized to prolonged 
exposure and present-centered 
therapy did not differ at baseline.  
TABLE 1 shows that participants were 
exposed to an average of almost 10 
different types of trauma in their life
time. The type most commonly identi
fied as the worst, or index, event was 
sexual trauma (n= 194 [68.3%]), fol
lowed by physical assault (n=39 
[15.8%]) and war-zone exposure 
(n=16 [5.6%]). On average, the index 
trauma had occurred many years prior 
to the study: 23.0 years in prolonged 
exposure (range, 0-58 years) and 22.8 
years in present-centered therapy 
(range, 0-50 years) (P=.99). The 
groups did not differ in age at which 
the index trauma occurred: for pro
longed exposure, 21.2 years (range, 
3-53 years) vs for present-centered 
therapy, 21.7 years (range, 4-54 years) 
(P=.81).  

Treatment dropout was higher in 
prolonged exposure (n=53 [38%]) 
than in present-centered therapy 
(n=30 [21%]) (P=.002). The average 
number of sessions attended was 8.0 
in prolonged exposure and 9.3 in 
present-centered therapy (P<.001).  
Satisfaction was high and did not dif
fer between prolonged exposure 
(mean, 1.96) and present-centered 
therapy (mean, 1.58) (P=.11). There 
were 5 serious adverse events in pro
longed exposure (4 psychiatric hos
pitalizations and 1 suicide attempt) 
and 14 in present-centered therapy 
(2 deaths [nonsuicidal], 9 psychiatric 
hospitalizations, and 3 suicide 
attempts). No events were regarded 
as study-related; the suicide attempt 
in prolonged exposure was coded as 
possibly related.

Intention-to-Treat Analyses 
FIGURE 2A presents observed CAPS 
means. TABLE 2 presents least squares 
means and pre-post effect sizes. CAPS 
scores improved from pretreatment to 
posttreatment in both groups. Accord
ing to mixed-model analysis, CAPS 
scores were lower in prolonged expo
sure than in present-centered therapy 
overall (d=0.27; P=.03). The 
treatment X time interaction was not 
significant, indicating that the treat
ment effect did not differ across time 
(P=.37). However, despite the ab
sence of the interaction, scores were 
lower in prolonged exposure than in 
present-centered therapy at posttreat
ment (d= 0.29; P= .01) and 3-month fol
low-up (d=0.24; P=.047) but not at 
6-month follow-up (d=0.15; P=.21).  
Neither PTSD service-connected dis
ability nor military sexual trauma modi
fied the overall treatment effect (F<1 
for both).  

Most participants showed a clini
cally meaningful response on the CAPS 
(TABLE 3). According to mixed-model 
analysis, women in the prolonged expo
sure group were more likely than women 
in the present-centered therapy group to 
lose their diagnosis (41.0% vs 27.8%; 
odds ratio, 1.80; 95% confidence inter
val, 1.10-2.96; P= .01) and achieve total 
remission (15.2% vs 6.9%; odds ratio, 
2.43; 95% confidence interval, 1.10
5.37; P=.01). The treatment X time in
teractions were not significant (P=.14
.49). At posttreatment, loss of diagnosis 
and total remission were more likely with 
prolonged exposure than with present
centered therapy. At 3 and 6 months, 
there were no differences.  

Self-reported PTSD, depression, and 
overall mental health improved from 
pretreatment to posttreatment in both 
groups (Table 2). Anxiety decreased and 
quality of life improved with pro
longed exposure. Findings for self
reported PTSD were similar to CAPS 
findings. Scores on the PCL were lower 
in the prolonged exposure group than 
in the present-centered therapy group 
overall (d=0.40; P<.001), at posttreat
ment (P<.001), at 3-month follow-up 
(P=.008), and at 6-month follow-up
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(P= .049). The treatment X time inter
action was not significant (P= .18). There 
were no overall effects of treatment on 
other outcomes. There was a 
treatment X time interaction for anxi
ety (P<.05). In cross-sectional compari
sons, prolonged exposure led to greater 
improvement than present-centered 
therapy at posttreatment in depression 
(P=.04), anxiety (P=.01), and overall 
mental health (P=.01). At 3 months, 
prolonged exposure led to greater im
provement in depression (P= .04).  

We reran the analyses for the CAPS 
outcome and all secondary outcomes af
ter omitting the 7 active-duty partici
pants. Findings remained the same, ex
cept that the difference between 
prolonged exposure and present
centered therapy on the CAPS at 3 
months was no longer statistically 
significant.  

Prolonged exposure and present
centered therapy participants did not 
differ in the percentage who received 
additional psychotherapy during treat
ment (18.4% vs 15.4%), at 3 months 
(59.6% vs 52.5%), or at 6 months 
(58.2% vs 57.3%) or in the percentage 
of participants receiving psychotropic 
medication (61.0%-76.6%). Drug 
classes included antidepressants, anti
psychotics, sedatives (including hyp
notics and anxiolytics), mood stabiliz
ers, antiadrenergics, stimulants, and 
other miscellaneous drugs (such as 
methadone). Comparisons within 
classes at each time showed only 1 dif
ference: at 6 months, the present
centered therapy group (14.0%) was 
more likely than the prolonged expo
sure group (6.4%) to be taking an 
antipsychotic (P=.03). More present
centered therapy than prolonged 
exposure participants (28.7% vs 
14.9%) received an increased or new 
medication during study treatment 
(P<.01) but not during 3-month 
(21.0% vs 20.6%) or 6-month (21.0% 
vs 22.0%) follow-up. Data for specific 
drug classes indicated that during 
treatment, the present-centered 
therapy group was more likely than 
the prolonged exposure group to have 
increased or started new antidepres-

Table 1. Baseline Participant Characteristics*

Characteristics 
Prolonged Exposure 

(n =141) 
Present-Centered Therapy 

(n = 143) 

Age, mean (95% CI), y 44.6 (43.1 to 46.2) 44.9 (43.4 to 46.5) 

Post-high school education 129 (91.5) 124 (86.7) 

Unemployed 53 (37.6) 56 (39.2) 

Married/cohabitating 45 (31.9) 45 (31.5) 

Race/ethnicity 
White, non-Hispanic 79 (56.0) 76 (53.1) 

Black, non-Hispanic 47 (33.3) 46 (32.2) 

Hispanic 8 (5.7) 9 (6.3) 

Other 7 (5.0) 12(8.4) 

Lifetime trauma exposure, mean (95% CI) 
No. of event types (of 17)t 

9.9 (9.4 to 10.4) 9.4 (8.9 to 9.9) 

Any sexual trauma 131 (92.9) 131 (93.0) 

Military sexual trauma 98 (69.5) 109 (76.2) 

Physical assault 129 (91.4) 120 (83.8) 

Combat exposure 35 (24.8) 36 (25.2) 

Disaster exposure 106 (75.2) 99 (69.2) 

Serious accident 117 (83.0) 115 (80.4) 

Life-threatening illness or injury 65 (46.1) 58 (40.6) 

Other traumatic event (eg, sudden, 
unexpected death of someone close) 

125 (88.7) 127 (88.9) 

Active-duty status 3 (2.1) 4 (2.8) 

PTSD disability 
Approved 28 (19.9) 34 (23.8) 

Pending 28 (19.9) 38 (26.6) 

Denied 14(9.9) 7 (4.9) 

Never applied 68 (48.2) 59 (41.3) 

Approved PTSD disability, 
mean (95% CI), % 

56.8 (46.8 to 66.7) 48.1 (38.6 to 57.5) 

Receiving psychotherapy 95 (67.4) 82 (57.3) 

Taking psychotropic medication 108 (76.6) 105 (73.4) 

Any current comorbid psychiatric disorder 106 (75.2) 115 (80.4) 

Mood disorder 87 (61.7) 94 (65.7) 

Anxiety disorder 69 (48.9) 67 (46.9) 

Substance abuse 3 (2.1) 3 (2.1) 

Any lifetime comorbid psychiatric disorder 136 (96.5) 141 (98.6) 

Mood disorder 131 (92.9) 137 (95.8) 

Anxiety disorder 79 (56.0) 82 (57.3) 

Substance abuse/dependence 81 (57.4) 74 (51.7) 

Psychological assessment tools, 
mean (95% CI) score 

Clinician-Administered PTSD Scale 77.6 (74.8 to 80.4) 77.9 (75.1 to 80.6) 

PTSD Checklist 58.2 (56.0 to 60.3) 57.1 (55.0 to 59.2) 

Beck Depression Inventory 25.3 (23.8 to 26.9) 23.9 (22.4 to 25.5) 

Spielberger State Anxiety Inventory 52.1 (49.9 to 54.4) 52.4 (50.2 to 54.7) 

Quality-of-Life Inventory 0.06 (-0.24 to 0.35) 0.09 (-0.26 to 0.44) 

Short Form-36 mental component 30.1 (28.4 to 31.7) 30.6 (28.7 to 32.6) 

Short Form-36 physical component 38.3 (36.4 to 40.2) 39.7 (37.5 to 41.8) 

Addiction Severity Index, alcohol 0.05 (0.03 to 0.07) 0.03 (0.02 to 0.04) 

Addiction Severity Index, drug 0.006 (0.002 to 0.010) 0.004 (0.001 to 0.007)

Abbreviations: CI, confidence interval; PTSD, posttraumatic stress disorder.  
*=Data are expressed as No. (%) unless otherwise indicated. t Tests were used for continuous variables and X2 tests for 

categorical variables. There were no significant differences between groups.  
t=The 17 categories of the Life Events Checklist

28 
were aggregated as shown to simplify presentation. Military sexual trauma 

was determined from a separate questionnaire.
2 6
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sants (P=.005) and antipsychotics Completer Analyses 
(P=.02). Exploratory analyses to Among women providing outcome data, 
determine whether medication change 87 in prolonged exposure and 112 in 
during treatment modified the treat- present-centered therapy completed 
ment effect for CAPS severity scores treatment. Groups did not differ on any 
indicated that the interaction between baseline measure. Results were similar 
medication change and treatment was to results of intention-to-treat analyses; 
not significant (P= .63). only CAPS findings are presented herein.

Figure 2. PTSD Severity on the Clinician-Administered PTSD Scale (CAPS) as a Function of 
Treatment Group

A: Intention-to-Treat Sample

Present-Centered 
Therapy (n=143) 

Prolonged Exposure 
Therapy (n= 141)

Baseline Posttreatment 3-mo 
Follow-up

6-mo 
Follow-up

B: Patients Who Completed Therapy

Present-Centered 
Therapy (n=112) 

Prolonged Exposure 
Therapy (n = 87)

Baseline Posttreatment 3-mo 
Follow-up

6-mo 
Follow-up

PTSD indicates posttraumatic stress disorder. Data are observed means with standard error bars. Values were 
imputed for missing data at immediate posttreatment and 3- and 6-month follow-up in the intention-to-treat 
sample.

CAPS scores improved from pretreat
ment to posttreatment with prolonged 
exposure (d=1.15; P<.001) and with 
present-centered therapy (d= 0.67; 
P<.001). In mixed-model analysis, CAPS 
scores were lower with prolonged expo
sure than with present-centered therapy 
overall (d=0.46; P=.005) (Figure 2B).  
The treatment X time interaction was not 
significant (P=.37). In cross-sectional 
comparisons, scores were lower with 
prolonged exposure than with present
centered therapy at posttreatment 
(d=0.54; P=.001) and at 3 months 
(d=0.34; P=.03) but not at 6 months 
(d=0.29; P=.10).  

Most participants showed a clini
cally meaningful CAPS response 
(Table 3). According to mixed-model 
analysis, women in the prolonged expo
sure group were more likely than women 
in the present-centered therapy group to 
lose their diagnosis (odds ratio, 2.43; 95% 
confidence interval, 1.33-4.44) and to 
achieve total remission (odds ratio, 3.66; 
95% confidence interval, 1.40-9.57). The 
treatment X time interactions were not 
significant (P=.21-.47). At posttreat-

Table 2. Outcomes as a Function of Treatment Group (N = 284)*

Pre-Post 
Effect 
Size[t] Immediate Posttreatment[tt] 3-Month Follow-up[tt] 6-Month Follow-up[tt] 

Outcome 
Assessment Tools PE PCT 

Between
Group 
Effect 
Size[tt] PE PCT PE PCT PE PCT 

Clinician-Administered 
PTSD Scale 

.80§ .62§ 0.27|| 52.9 
(47.7 to 58.0) 

60.1 
(55.3 to 64.8)|| 

49.7 
(44.7 to 54.7) 

56.0 
(50.5 to 61.5)|| 

50.4 
(45.0 to 55.8) 

54.5 
(49.3 to 59.7) 

PTSD Checklist .80§ .43§ 0.40§ 41.6 
(38.4 to 44.9) 

48.9 
(45.8 to 52.0)§ 

43.5 
(40.2 to 46.7) 

48.8 
(45.3 to 52.4)P 

44.6 
(41.2 to 48.1) 

48.5 
(45.2 to 51.8)|| 

Beck Depression 
Inventory 

.59§ .36§ 0.23 17.4 
(15.3 to 19.5) 

19.9 
(18.0 to 21.9)|| 

18.5 
(16.3 to 20.7) 

21.1 
(19.1 to 23.1)|| 

19.2 
(17.1 to 21.3) 

20.4 
(18.2 to 22.7) 

Spielberger State 
Anxiety Inventory 

.34§ .09 0.17 45.7 
(42.6 to 48.7) 

50.3 
(47.4 to 53.3)|| 

48.8 
(45.9 to 51.8) 

50.5 
(47.7 to 53.3) 

50.4 
(47.3 to 53.6) 

50.8 
(48.0 to 53.6) 

Quality-of-Life Inventory .18|| .05 -0.09 0.56 
(0.19 to 0.93) 

0.24 
(-0.12 to 0.60) 

0.35 
(-0.05 to 0.75) 

0.22 
(-0.14 to 0.60) 

0.23 
(-0.12 to 0.58) 

0.14 
(-0.26 to 0.53) 

Short Form-36 mental 
component 

.47§ .19|| -0.21 37.5 
(35.0 to 40.0) 

33.4 
(30.9 to 35.8) 

35.6 
(33.2 to 38.1) 

33.8 
(31.1 to 36.4) 

35.3 
(33.0 to 37.7) 

33.4 
(30.9 to 35.9) 

Short Form-36 physical 
component 

.05 .01 -0.02 38.1 
(36.1 to 40.2) 

39.5 
(37.5 to 41.4) 

39.1 
(37.1 to 41.1) 

38.8 
(36.7 to 40.9) 

38.8 
(36.7 to 40.8) 

38.3 
(36.2 to 40.5) 

Addiction Severity 
Index, alcohol 

.16 .05 0.04 0.03 
(0.01 to 0.05) 

0.03 
(0.01 to 0.05) 

0.03 
(0.01 to 0.06) 

0.04 
(0.02 to 0.06) 

0.04 
(0.01 to 0.06) 

0.04 
(0.02 to 0.06) 

Addiction Severity 
Index, drug 

.10 .10 0.02 0.003 
(-0.002 to .007) 

0.001 
(-0.003 to 0.005) 

0.001 
(-0.001 to 0.004) 

0.002 
(0 to 0.005) 

0.0005 
(-0.001 to 0.002) 

0.002 
(0 to 0.003)

Abbreviations: PCT, present-centered therapy; PE, prolonged exposure; PTSD, posttraumatic stress disorder.  
*=Pre-post effect sizes were calculated from analyses to generate least square means. Between-group effects indicate the overall difference between PE and PCT in longitudinal analysis.  

Analyses were performed using PROC MIXED (95% confidence intervals are provided in parentheses).  
t=Within-group comparisons.  
tt=Between-group comparisons.  
§=P<.001.  
||=P<.05.  

P= P<.01.
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ment, response, loss of diagnosis, and 
total remission were more likely with 
prolonged exposure than with present
centered therapy. At 3 months, total re
mission was more likely in the pro
longed exposure group.  

COMMENT 
Prolonged exposure was more effec
tive than present-centered therapy for 
treating PTSD in female veterans and 
active-duty personnel. Treatment 
groups did not consistently differ in 
comorbid symptoms, quality of life, 
substance abuse, or functional impair
ment. Effects of prolonged exposure 
among treatment completers were 
larger but similar to effects in the 
intention-to-treat sample. Both treat
ments were safe and well tolerated.  

Groups were comparable in receipt 
of additional treatments, except for an 
increased likelihood of medication 
changes in present-centered therapy 
during treatment. This difference may 
reflect an attempt to compensate for the 
smaller improvements in present
centered therapy. However, medica-

tion change during treatment did not 
affect treatment outcome.  

We initially expected the maxi
mum effect would be observed at 
3-month follow-up given data from an 
older prolonged exposure protocol 
showing that patients continued to im
prove after treatment. 2 0,2 1 Subsequent 
studies using the version of the pro
longed exposure protocol used in our 
study found that the maximum ben
efits of prolonged exposure are ob
served immediately after treatment and 
persist over time.17,19,23 Our longitudi
nal findings indicating that the effects 
of prolonged exposure did not differ 
over time are consistent with these stud
ies. However, cross-sectional compari
sons showed no differences at 6 months 
except for a secondary measure of self
reported PTSD. Differences between the 
longitudinal and cross-sectional find
ings are likely due to greater statistical 
power for the longitudinal tests and 
slight (nonsignificant) decreases in 
symptom severity in the present
centered therapy group and/or in
creases in the prolonged exposure

group. Regardless of the reason, the ef
fects of prolonged exposure were less 
persistent than expected.  

Although this is the first study of PTSD 
in female veterans and active-duty per
sonnel, some comparison with prior 
studies is possible because most women 
in our study were treated for sexual 
trauma, which often has been the focus 
of treatment in women with 
PTSD.17, 19 -21,23 The high prevalence of 
sexual trauma among our participants is 
noteworthy, as is the fact that sexual 
trauma--occurring more than 20 years 
prior-was chosen by the majority of 
participants as the most distressing 
trauma from among the many types they 
had experienced. Of further note is the 
high prevalence of military sexual 
trauma-more than 70%. A prior study 
of female VA health care users found that 
23% reported military sexual trauma.41 
In this light, it is not surprising that 
women seeking treatment for PTSD 
would have such high prevalence.  

The effect size between prolonged ex
posure and present-centered therapy 
(d=0.27) was similar to that found in

Table 3. PTSD Response and Remission Criteria by Treatment Group*

Immediate 
Posttreatment, 

No. (%) 
3-Month Follow-up, 

No. (%) 
6-Month Follow-up, 

No. (%) 

Analysis 
Between-Group 

Effect, OR (95% CI) PE PCT PE PCT PE PCT 

Intention to treat (n = 284) (n = 141) (n = 143) (n = 141) (n = 143) (n = 141) (n = 143) 

Response 1.35 (0.80-2.30) 99 (70.2) 84 (58.7) 110 (78.0) 102 (71.3) 97 (68.8) 98 (68.5) 

NNT 9 15 381 

Loss of diagnosis 1.80 (1.10-2.96)t 55 (39.0) 29 (20.3)tt 55 (39.0) 40 (28.0) 56 (39.7) 47 (32.9) 

NNT 6 10 15 

Total remission 2.43 (1.10-5.37)t 24 (17.0) 10 (7.0)§ 21 (14.9) 9 (6.3) 24 (17.0) 16 (11.2) 

NNT 10 12 18 

Treatment completers (n = 199) (n = 83) (n = 111) (n = 84) (n = 106) (n = 84) (n = 105) 

Response 1.29 (0.69-2.41) 62 (74.7) 66 (59.5)|| 70 (83.3) 76 (71.7) 61 (72.6) 72 (68.6) 

NNT 7 9 25 

Loss of diagnosis 2.43 (1.33-4.44)P 39 (47.0) 22 (19.8)P 36 (42.9) 30 (28.3) 39 (46.4) 36 (34.3) 

NNT 4 7 8 

Total remission 3.66 (1.40-9.57)P 18 (21.7) 7 (6.3)tt 15 (17.9) 6 (5.7)§ 17 (20.2) 12 (11.4) 

NNT 6 8 11

Abbreviations: CI, confidence interval; NNT, number needed to treat; OR, odds ratio; PCT, present-centered therapy; PE, prolonged exposure; PTSD, posttraumatic stress disorder.  
*All outcomes are defined based on the Clinician Administered PTSD Scale

28
: response indicates decrease from baseline of 10 points or more,11,28; loss of diagnosis, no longer 

meeting symptom criteria and severity score less than 45; total remission, severity score less than 20.
28 

The between-group effect is the overall difference between PE and PCT 
in longitudinal analysis. Analyses were performed using PROC MIXED with the GLIMMIX macro,

3 9 
(95% confidence intervals are provided in parentheses).  

t=P = .01.  
tt=P =.002.  
§=P =.02.  
||=P= .04.  

P= P<.001.
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most other studies that have com
pared exposure-based and nonspe
cific treatments,11, 20,21 (see Bryant et al,42 

for an exception). In contrast, the pre
post effect size within the prolonged ex
posure group (d=0.80) was smaller 
than in prior studies of prolonged ex
posure and other CBT treatment in non
veterans but was comparable with find
ings from male veterans. As reported in 
a recent meta-analysis, 16 pre-post effect 
sizes for prolonged exposure in prior 
studies of women were d=1.21,20 
d=2.04,19 and d=2.95. 23 Studies of 
mixed-sex samples and/or exposure
based treatments also typically yielded 
larger pre-post effect sizes as well.16 

However, our pre-post effect size is 
comparable with findings for male vet
eran samples (d= 0.81),16 which was sig
nificantly lower than effect sizes for 
mixed trauma (d= 1.24) and assault 
(d= 1.82) samples.16 

It is inappropriate to conclude from 
our study or prior studies that veterans 
are less treatment-responsive than non
veterans. Samples in veteran and non
veteran treatment studies differ in ways 
that could affect treatment responsive
ness. In particular, our sample is distinc
tive in its chronicity. In some studies of 
CBT, the average time since trauma was 
8 to 13 months. 18 ,41 Even in studies with 
longer intervals, the average time was less 
than 10 years.17 ,23 In contrast, the aver
age time since trauma in our sample was 
23 years. Such extremely chronic cases 
may need more treatment than the rela
tively small number of sessions typi
cally provided in a clinical trial. The 
greater chronicity in our sample also may 
explain why effects on outcomes other 
than PTSD were more limited than in 
prior studies. 17-23 

Yet it is unlikely that chronicity alone 
explains our more limited findings. Fur
thermore, between-group effect sizes 
were comparable with those observed 
in studies of nonveteran women. Also, 
a recent study found excellent re
sponse to CBT in a male VA sample. 10 

It also is unlikely that relatively smaller 
within-group improvement and lim
ited effects on outcomes other than 
PTSD in our study resulted from poor

therapy quality. Therapy protocol ad
herence and therapist competence were 
excellent in both conditions. Patients 
were highly satisfied with care.  

The study design may have contrib
uted to the differences between our 
findings and those from prior studies, 
which have tended to be more strictly 
controlled. 16 ,27 Our study included fea
tures of practical clinical trials24 : a clini
cally relevant comparison group, di
verse settings, relatively broad inclusion 
criteria, use of nonexpert therapists, al
lowance of cotherapy, and measure
ment across a range of outcomes. The 
design may have reduced the relative 
efficacy of prolonged exposure com
pared with nonspecific treatment for 
PTSD, but we believe that including 
such features is a strength. By combin
ing them with strategies to enhance in
ternal validity (eg, randomization, care
ful training and supervision), we hoped 
to generate useful findings to inform the 
VA and Department of Defense about 
the about the effectiveness of pro
longed exposure if it were more widely 
adopted in clinical practice across these 
systems. The sample size is also a 
strength because it afforded adequate 
power to detect relatively small differ
ences.  

Like other randomized clinical trials 
of CBT for PTSD,8-11,17-23 we enrolled pa
tients who were receiving a stable regi
men of psychotropic medication. Un
like prior studies, we compared 
outcomes in medication users and non
users. Our design did not specifically al
low us to test whether prolonged expo
sure augments the effect of medication 
because the comparison group also re
ceived psychotherapy, but evidence from 
a recent study43 indicates that pro
longed exposure (vs continued sertra
line) augments outcomes in PTSD pa
tients who have only partially responded 
to sertraline.  

Although roughly two thirds of par
ticipants in both groups had a clini
cally meaningful response, those who 
received prolonged exposure were 1.8 
times more likely to no longer meet di
agnostic criteria and 2.4 times more 
likely to have full remission. How-

ever, the number needed to treat for 
these outcomes indicates that the effect 
was modest. Furthermore, the magni
tude of pre-post change in prolonged 
exposure for outcomes other than PTSD 
was only medium at best. Although 
these were secondary outcomes, they 
are important. As suggested above, 
more treatment or additional types of 
treatment may be needed to achieve 
greater total benefit in patients with 
chronic PTSD who have significant co
morbidity.  

Because of the careful training and su
pervision of present-centered therapy 
therapists and the high degree of adher
ence and competence they displayed, 
this study provides a stringent test of the 
advantage of prolonged exposure over 
present-centered treatment, the ap
proach used most often by VA clini
cians. 14 According to program evalua
tion data from VA women's specialized 
PTSD treatment programs, PTSD symp
toms decreased 3.7% to 5.0% over a 
4-month period during which patients 
received just less than 10 sessions of in
dividual psychotherapy.44 (Similar data 
for the Department of Defense are not 
available). In our prolonged exposure 
group, self-reported change from pre
treatment to posttreatment (roughly 
comparable in amount of time and num
ber of sessions with the program evalu
ation study) was 31.8% on the CAPS and 
28.5% on the PCL. Admittedly, this is 
an informal comparison, so it only sug
gests that prolonged exposure would be 
more effective than the usual care de
livered in the VA.  

We enrolled few active-duty women.  
Anecdotal evidence indicated that some 
potential active-duty patients worried 
about the stigmatizing effects of PTSD 
treatment, a concern that has been ex
pressed by soldiers serving in Iraq and 
Afghanistan.45 The small number of ac
tive-duty participants prevented us from 
examining whether they differ from vet
eran women in treatment response. It 
is possible that younger, active-duty 
women would be more responsive, as 
is true for civilian women.17 ,19,23 

Our study has additional limita
tions to consider when interpreting the
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results. Dropout from treatment was 
higher in prolonged exposure than in 
present-centered therapy. Thus, to 
maximize the potential benefit of pro
longed exposure in clinical practice, 
strategies to enhance retention may be 
needed. The fact that results were stron
ger in women who completed treat
ment lends support to this need. An
other potential limitation is that we 
included women only. Our findings 
may be generalized to men, with some 
caution, because prolonged exposure 
and other CBT are effective for treat
ing men.8-10,18,22,42 

Practice guidelines for PTSD,12,13 rec
ommend prolonged exposure and other 
CBT, but the treatments are not widely 
used.1 4 Along with recent findings,10,17 

our study demonstrates the feasibility 
of implementing CBT across a range of 
clinical settings. With the high preva
lence of PTSD among military person
nel returning from service in Iraq and 
Afghanistan,45 the challenge for large 
health care systems like those of the VA 
and the Department of Defense is to find 
efficient ways to train personnel to pro
mote dissemination of these effective 
treatments.  
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