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Abstract
Prolonged exposure therapy (PE) is a well-established first-line treatment for
posttraumatic stress disorder (PTSD) that is based on emotional processing
theory. PE has been rigorously evaluated and tested in a large number of clin-
ical trials in many countries covering a wide range of trauma populations.
In this review, we summarize the evidence base supporting the efficacy of
PE across populations, including adults with sexual assault–related PTSD and
mixed trauma–related PTSD, military populations, and adolescents. We high-
light important strengths and gaps in the research on PE with individuals from
marginalized communities. We discuss the efficacy of PE on associated psy-
chopathology and in the presence of the most commonly comorbid conditions,
either alone or integrated with other treatments. In addition, we provide an
overview of research examining strategies to augment PE. Much of this work
remains preliminary, but numerous trials have tested PE in combination with
other psychological or pharmacological approaches, interventions to facilitate
extinction learning, and behavioral approaches, in the hopes of further increas-
ing the efficiency and efficacy of PE. There are now several trials testing PE in
novel formats that may have advantages over standard in-person PE, such as
lower dropout and increased scalability. We examine this recent work on new
models of delivering PE, includingmassed treatment, telehealth, and brief adap-
tations for primary care, all of which have the potential to increase access to PE.
Finally, we highlight several promising areas for future research.

Prolonged exposure therapy (PE) was developed by Dr.
Edna Foa and colleagues in the 1980s, shortly after post-
traumatic stress disorder (PTSD) was first introduced to
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-III; APA, 1980). At that time, the application of
exposure therapy to treat patients who were struggling
with memories of traumatic events was relatively new.
Other researchers were reporting good results with a
variant of imaginal exposure they called “implosive” or
“flooding” therapy in which patients were guided through
graduated imaginal exposure to trauma-related scenes.

Controlled trials with veterans showed this approach was
effective relative to waitlist conditions (N. A. Cooper &
Clum, 1989; Keane et al., 1989) and counseling (Boudewyns
et al., 1990). This work informed the development of PE,
a manualized exposure therapy program designed to help
people with PTSD emotionally process traumatic experi-
ences. As described later, the first studies of PE were led
by Dr. Foa and focused on the treatment of sexual assault
survivors with PTSD. Since then, numerous independent
research groups have studied PE in a wide range of patient
populations around the world, and the PE manual (Foa
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et al., 2007, 2019) has been translated into 10 languages
(i.e., Japanese, Korean, Swedish, Polish, Spanish, German,
Chinese, Norwegian, Russian, and Italian). It is one of
the most well-supported protocols for treating PTSD
(Department of Veterans Affairs [VA]/Department of
Defense [DoD], 2023).

Theoretical underpinnings

PE is based on emotional processing theory (EPT), which
was first proposed by Foa and Kozak (1986) to explain
the development and maintenance of and recovery from
anxiety-related disorders. The application of EPT to PTSD
specifically was articulated by Foa and Cahill (2001) and
has been described in subsequent work incorporating
new experimental and clinical research findings (e.g., Foa
& McLean, 2016). According to EPT, which was heav-
ily influenced by Lang’s (1979) bioinformational theory
of fear, a traumatic event is represented in memory as
a cognitive structure. This cognitive structure includes
information about the distressing stimuli, the emotional
responses, and their meaning. The information in this
structure is interrelated such that information matching
any part of the structure will activate its entirety. In a
nonpathological structure, the associations match real-
ity (e.g., gunshots mean danger), and activation of the
structure elicits adaptive behavior (e.g., seeking cover).
In contrast, a pathological structure involves inaccurate
associations (e.g., a crowd of people means danger) and
elicits maladaptive behavior (e.g., running from a store)
that does not promote safety. Whereas a nonpathologi-
cal structure is only activated in threatening situations,
a pathological structure is characterized by overgeneral-
ization and excessive response to safe stimuli. In PTSD,
the cognitive structure is also characterized by represen-
tations of one’s responses during and after the traumatic
event with the meaning of self-incompetence (e.g., “I’m a
weak person because I did not stop the assault”). These
perceptions promote the avoidance of trauma-related
thoughts, images, and situations, which, in turn, pre-
vents emotional processing and, thereby, maintains PTSD
symptoms.
EPT proposes that the same mechanisms underlie both

natural recovery from trauma and therapeutic recovery
from PTSD. Natural recovery is thought to occur when
trauma-related perceptions are disconfirmed through
repeated activation of the cognitive structure in the
absence of feared consequences. According to EPT, the
emotional structure is repeatedly activated by thinking
and talking about the traumatic event and approach-
ing trauma reminders by resuming usual daily activities.
In contrast, avoiding trauma-related thoughts, memories,

and situations can increase the risk of developing PTSD by
preventing activation of the structure and the opportunity
for corrective learning.
PE was designed to mirror the processes hypothesized

to promote recovery following a traumatic event. Specif-
ically, therapeutic recovery through PE involves helping
individuals to repeatedly approach safe trauma-related
thoughts, memories, and situations to activate the trauma-
related structure and disconfirm inaccurate or unhelpful
perceptions. PE is thought to alter inaccurate perceptions
by providing opportunities to obtain corrective informa-
tion experientially through repeated in vivo exposure and
imaginal exposure followed by processing.
In vivo exposure involves approaching safe situations

that remind the patient of the trauma and cause emotional
distress (e.g., anxiety, shame, guilt) or that have felt unsafe
since the traumatic event. The rationale for in vivo expo-
sure is that entering distress-evoking situations provides
opportunities for extinction learning as patients realize
that their distress decreases over time and that they can tol-
erate distress. According to EPT, in vivo exposure promotes
therapeutic recovery by activating the emotional structure
and correcting unrealistic or exaggerated probability esti-
mates of harm via extinction learning. It also provides the
opportunity to test and disconfirm the anticipated negative
consequences and incorporate more realistic information
through experiential learning (e.g., realizing that shop-
ping in a crowded store is safe). Moreover, staying in
distress-evoking situations is thought to block the nega-
tive reinforcement of avoidance, which helps the patient
break the habit of managing distress through avoidance or
escape.
Imaginal exposure involves revisiting and recounting

aloud the memory of the trauma followed by the process-
ing of the experience. According to EPT, imaginal exposure
promotes therapeutic recovery in several ways. Similar to
in vivo exposure, repeatedly revisiting the traumamemory
is thought to promote extinction learning when emo-
tional distress associated with the trauma memory does
not increase to an intolerable level or persist indefinitely.
Systematically revisiting and recounting the traumatic
event in one’s imagination may also prevent the nega-
tive reinforcement that occurs when patients avoid or
distract themselves from the trauma memory. In addi-
tion, repeated revisiting and recounting of the traumatic
memory may help patients distinguish between remem-
bering the trauma and being traumatized again. Finally,
imaginal exposure is also thought to help patients orga-
nize the memory and gain a new perspective about what
happened (e.g., “I did what I needed to survive the sit-
uation” instead of “I could have stopped it if I tried
harder”). Imaginal exposure is followed by processing,
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which involves a discussion of the experience of imagi-
nal exposure and their thoughts about the self and world
related to that experience. The goal of processing is to help
patients attend to and articulate the correcting learning
that occurs during imaginal exposure. Evidence has sup-
ported many—though not all—of the proposed indicators
of emotional processing (see Foa & McLean, 2016, for a
review).

Overview of PE

The original PE manual (Foa et al., 2007) was updated
in 2019 (Foa et al., 2019) and describes three key compo-
nents of PE: (a) psychoeducation, (b) in vivo exposure,
and (c) imaginal exposure followed by processing. PE typ-
ically consists of eight to 15 individual 90-min sessions.
The recommended number of sessions is based on clinical
observations of the rate of recovery during PE. Tradition-
ally, sessions are delivered once or twice weekly by mental
health clinicians. However, as described later, several stud-
ies have tested variations of this standard format and found
that PE is efficacious when delivered in different lengths,
tempos, modalities, and settings, as well as when it is
delivered by counselors or nonspecialist health workers.
Provider training in PE involves a 4-day didactic and inter-
active workshop followed by case consultation on two
cases with a PE expert.
The first session of PE includes an overview of treat-

ment and a rationale for PE. The therapist explains in vivo
and imaginal exposure and how they work to address fac-
tors that maintain PTSD symptoms. The first session also
involves collecting information about the index trauma
(i.e., the patient’s most distressing traumatic experience)
and the rationale for focusing on this event, which is
that corrective learning related to the index trauma can
generalize to other traumatic memories. The first ses-
sion concludes with teaching patients slow, diaphragmic
breathing as a general stress reduction technique (not to
be used during exposure) that they are encouraged to prac-
tice daily as homework in addition to listening to an audio
recording of the session.
The second session of PE involves psychoeducation

about common reactions to trauma and the role of avoid-
ance in maintaining PTSD symptoms; the rationale for in
vivo exposure is also presented. The therapist and patient
work collaboratively to develop a list of avoided or distress-
evoking situations related to the traumatic event. The list
is organized into a hierarchy based on anticipated distress.
In vivo exposure involves approaching safe trauma-related
situations that the patient avoids because these situations
are trauma reminders. In vivo exposure is typically done
as homework for 1–3 hr daily for optimal benefit. Patients

track their progress with in vivo exposure as homework for
the remainder of treatment.
Beginning in Session 3, imaginal exposure involves

revisiting and recounting aloud the memory of the index
trauma for an extended period (i.e., 30–45min) and includ-
ing rich details about all five senses as well as thoughts and
feelings. Patients are asked to recount the event aloud, in
detail, with their eyes closed, using the present tense. They
are asked to repeat the narrative of the event as needed for
the full time. Imaginal exposure is immediately followed
by 15–20 min of processing, which involves discussing the
experience of the imaginal exposure. Processing aims to
help patients elaborate new learning related to the expe-
rience of imaginal exposure (e.g., “I can tolerate thinking
about the trauma”) and their reactions during and after the
trauma (e.g., “freezingwas a normal reaction to an extreme
situation”). Imaginal exposure and processing continue at
each subsequent session. In addition to the breathing prac-
tice, in vivo exposure, and listening to audio recordings of
the session, patients are instructed to listen to the record-
ing of the imaginal exposure, which is recorded separately,
daily. Later in treatment, patients are asked to focus on
the most distressing parts of the memory (i.e., “hot spots”)
during imaginal exposure. In the final session, patients
recount the full traumamemory once (15–25min), and pro-
cessing focuses on new learning that has occurred over the
course of treatment.

Evidence supporting PE

PE has been evaluated in a large number of randomized
controlled trials (RCTs) and in awide range of trauma pop-
ulations. Results from meta-analyses indicate that PE is
associated with large between-group effect sizes compared
to waitlist control conditions, medium effects compared
to nonspecific active control conditions, small or no dif-
ference among active treatments, and large within-group
effects (McLean et al., 2022; Powers et al., 2010). As a result
of the number and quality of these trials (i.e., over 40 RCTs
to date), PE has been recognized as a first-line treatment
for PTSD in major clinical practice guidelines (APA, 2017;
International Society for Traumatic Stress Studies, 2018;
National Institute for Health and Care Excellence, 2018;
VA/DoD, 2023).

Early Studies of PE

The first RCTs of PE were led by the developer, Dr.
Edna Foa. These trials were conducted with civilian
women in the United States with sexual assault–related
PTSD and examined PE compared to waitlist as well as

 15736598, 2024, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jts.23046 by D

A
R

T
M

O
U

T
H

 C
O

L
L

E
G

E
, W

iley O
nline L

ibrary on [06/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



538 MCLEAN et al.

established interventions, such as stress inoculation train-
ing (SIT) and cognitive restructuring (CR), either alone
or in combination. In the first small trial of PE (N =

45), Foa and colleagues (1991) found that participants who
received PE, SIT, supportive counseling (SC), and wait-
list all improved, and only SIT was superior to SC and
waitlist at posttreatment. However, at the 3-month follow-
up, only participants who received PE showed further
improvements in PTSD. In the second trial (N = 96),
Foa and colleagues (1999) found that contrary to expec-
tations, PE plus SIT was not superior to PE or SIT alone,
and all interventions were superior to waitlist; however,
the effect size for PE was the largest. A third trial led
by Foa and colleagues (2005) also found that adding CR
to PE (PE+CR) was not superior to PE alone, and both
CR+PE and PE alone were superior to waitlist. Around
this time, Resick and colleagues (2002) published findings
from a large trial showing that PE and cognitive process-
ing therapy (CPT; Resick et al., 2017) were both superior to
waitlist among women with sexual assault–related PTSD
(N = 171) but not different from one another with regard
to PTSD symptom reduction. Together, these early RCTs
established the preliminary efficacy of PE as a treatment
for sexual assault–related PTSD in women relative to wait-
list conditions. These trials also provided some of the
first evidence that combining PE with other treatment
approaches does not seem to improve clinical outcomes of
PE.

PE in civilian mixed-trauma populations

Most of the trials testing PE in civilians have enrolled
mixed-trauma samples. In this population, PE has been
found superior to waitlist (N = 66 U.S. civilians; Fonzo
et al., 2017) and treatment as usual (N = 23 Japanese civil-
ians; Asukai et al., 2010). PE was also found to be superior
to present-centered therapy (PCT) in a diverse sample of
U.S. residents with PTSD who had been exposed to multi-
ple interpersonal traumatic events (N= 71) when delivered
by community mental health providers (Ghafoori et al.,
2017). Contrary to the authors’ hypotheses, a study with
Norwegian civilians (N = 65) found that imagery rescript-
ing was not superior to PE when delivered in an inpatient
setting (Langkaas et al., 2017). Similarly, a small trial in
England found that PE was not different from metacog-
nitive therapy, and both were superior to waitlist (N =

32; Wells et al., 2015). Finally, interpersonal psychotherapy
was found to be noninferior to PE in an RCT with a sam-
ple of civilians in the United States (N = 110; Markowitz
et al., 2015). In this trial, PEwas superior to relaxation ther-
apy, whereas interpersonal therapy was not. Together, the
findings from these studies provide further support for the
efficacy of PE compared to control conditions.

PE in civilian sexual assault and childhood
trauma populations

As previously noted, early trials of PE showed that PE was
superior to waitlist among women with sexual assault–
related PTSD. A later U.S. trial with women sexual assault
survivors (N= 74) found that PE and eyemovement desen-
sitization and reprocessing (EMDR; Shapiro, 2001) were
both superior to waitlist but not different from each other
(Rothbaum et al., 2005). This trial, and the early trials
of PE, included women with PTSD related to childhood
sexual abuse.
Two European studies tested PE in adults with child

abuse-related PTSD. Contrary to hypotheses, a Dutch trial
(N = 159; Oprel et al., 2021) demonstrated no differences
between two variants of PE—standard and intensive—
and a non–trauma-focused therapy called Skills Training
in Affective and Interpersonal Regulation (STAIR; Cloitre
et al., 2002) followed by PE. Also contrary to hypotheses,
a Norwegian trial (N = 92; Sele et al., 2023) demon-
strated that PEwas superior to STAIR followedbynarrative
therapy, which includes exposure, and not different from
STAIR alone in adults with childhood trauma–related
PTSD and a diagnosis of complex PTSD (CPTSD) per
the International Statistical Classification of Diseases and
Related Health Problems (11th rev.; World Health Orga-
nization, 2019). Findings from these two studies contra-
dict the perspective that PE alone is not indicated for
childhood trauma–related PTSD. The findings show that
PE was well tolerated and as efficacious as skills-based
interventions.

PE in military populations

The first trial in amilitary population compared PE to PCT,
an active non–trauma-focused therapy, in a large sample
(N = 277) of women veterans (n = 7 active duty) receiv-
ing care at VA facilities and found PE superior to PCT for
all PTSD outcomes (Schnurr et al., 2007). In smaller tri-
als, PE was found to be superior to PCT (N = 30 U. S.
veterans; Rauch et al., 2015) and treatment as usual (N =

30 Israeli veterans; Nacasch et al., 2011) but not superior
to weekly 30-min therapist phone calls (N = 52 U.S. vet-
erans; Yehuda et al., 2014). In addition, participants who
received PE showed a similar reduction in PTSD symp-
toms as compared to relaxation training in a sample of
older U.S. veterans (N = 87; Thorp et al., 2019), and PE
was found to be noninferior to transcendental meditation
in a sample of U.S. veterans with military-related PTSD
(both were superior to health education; N = 203; Nidich
et al., 2018).
Two recent trials compared PE to other trauma-focused

treatments amongU.S. veterans. PEwas found to be nonin-
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ferior to five to seven sessions of written exposure therapy
(WET; Sloan & Marx, 2019) but had a higher dropout rate
(N= 178; Sloan et al., 2023). In the largest trial of PE to date
(N= 916), Schnurr et al. (2022) found that participants who
received PE showed a higher likelihood of experiencing
a response to treatment, loss of diagnosis, and remission
than those who received CPT, but PE also demonstrated a
slightly higher dropout rate.
In the first RCT of PE in U.S. active duty military per-

sonnel with PTSD (N= 366), PE delivered in daily sessions
over 2–3weekswas found to bemore efficacious thanmini-
mal attention, comprised ofweekly 15min phone calls, and
noninferior to standard weekly PE (Foa et al., 2018). How-
ever, contrary to hypotheses, weekly PE was not superior
to weekly PCT. PE has not demonstrated consistent supe-
riority to PCT, and studies of PE and other evidence-based
psychotherapies (EBPs) for PTSD in military samples gen-
erally report smaller effect sizes than civilian studies.
However, massed PE seems to be an acceptable and effec-
tive treatment that has now been used in several studies,
primarily with veterans (see Ragsdale et al., 2020, and
Wright et al., 2023). A recent trial found that a modified
version of the previously studied massed PE protocol and
a more intensive outpatient PE program were both effica-
cious in reducing PTSD severity, with 61% of participants
achieving clinically significant reductions in interviewer-
assessed PTSD (N = 319; U.S. service members; Peterson
et al., 2023).

PE in adolescents

The adolescent version of the PE manual (Foa et al.,
2008), designed for individuals aged 12–18 years, includes
the same treatment components as the adult version but
is broken down into modules and includes developmen-
tally appropriate language, examples, and exercises. The
first study of PE with adolescents found that PE was
more effective than time-limited dynamic therapy among
Israeli adolescents (N = 38) with mixed trauma–related
PTSD (Gilboa-Schechtman et al., 2010). Building on these
promising findings, Foa, McLean, et al. (2013) conducted
an RCT in the United States comparing PE with sup-
portive counseling among adolescent girls with sexual
abuse–related PTSD (N = 61). The results showed that
PE was superior to counseling for improvement in PTSD
symptoms, depression, and functioning, with gains main-
tained up to 12 months posttreatment. Importantly, the
study therapists were trained counselors at a community
mental health clinic with no previous cognitive behavioral
therapy (CBT) experience, thus demonstrating the efficacy
of PE even when delivered by providers who were more
accustomed to delivering counseling. PE was also found
to be more effective than supportive counseling among

South African adolescents (N = 63) with mixed trauma–
related PTSD when delivered by trained nonspecialist
health workers (i.e., nurses) in a low-resource community
setting (Rossouw et al., 2018); the superiority of PE over
counseling persisted at 12- and 24-month follow-up assess-
ments (Rossouw et al., 2022). Finally, two uncontrolled
trials with Dutch adolescents with mixed trauma–related
PTSD support the safety, tolerability, and effectiveness of
PE delivered three times per week (N= 10; Hendriks et al.,
2017) and delivered dailywhen integratedwith EMDR (van
Pelt et al., 2021). Together, this research provides good sup-
port for the efficacy of PE for adolescents relative to active
control conditions.

PE in marginalized populations

The efficacy of PE inmany ethnoracialminority and sexual
and gender minority communities is not well established.
However, a few trials to date have tested the effects of
PE exclusively within ethnoracial minority communities.
The first pilot trial found that PE was well-tolerated (i.e.,
80% of participants completed treatment) and superior
to treatment as usual among predominately low-income
African American women (N = 21; Feske, 2008). Vera
and colleagues (2011) developed a culturally adapted ver-
sion of PE for Spanish-speaking Latino individuals that
demonstrated feasibility, acceptability, and preliminary
helpfulness in a pilot open trial study with Latinos in
Puerto Rico (N = 14). In a larger trial (N = 98), Vera et al.
(2022) found that the adapted version of PE and applied
relaxation were both effective, with a small effect favoring
PE, among Spanish-speaking Latinos with PTSD in Puerto
Rico.
Several other studies have examined the effects of PE on

individuals from marginalized communities by compar-
ing subgroups within larger clinical trials. Zoellner et al.
(1999) compared responses to treatment (i.e., PE, SIT, or
PE+SIT) and dropout and found no differences between
Black participants (N = 35) and White participants (N =

60). Similarly, Black participants (N = 94) showed simi-
lar PTSD symptom reductions as White participants (N =

214) in a trial comparing PE and CPT (Lester et al., 2010);
however, Black participants were more likely to drop out
of treatment. This was replicated in a trial showing that
although Black (N = 43) and White (N = 130) partici-
pants who received PE or sertraline benefitted similarly
from treatment, Black participants attended fewer sessions
thanWhite participants (Kline et al., 2020). Together, these
findings suggest that although Black participants benefit
fromPE to a similar degree asWhite participants, retention
in PE among Black individuals may be lower. Under-
standing the individual or community that PE is intended
to help and using culturally appropriate language and
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content reflecting the norms and values of the community
may help promote engagement in care.
In a systematic review of minority inclusion in 38

RCTs of PE (N = 3,734), Benuto and colleagues (2020)
found that ethnoracial minority inclusion was low except
for Black participants, who were overrepresented in 21
studies (inclusion rate: 13.5%–73.9%). Across the included
trials, 58.9% of participants were White, 31.1% were Black,
4.9% were Latinx, 0.6% were Asian American or Pacific
Islander, and 4.7% reported their race as “other.” One of
the challenges in examining the inclusion of marginalized
participants is that the reporting of detailed demographic
characteristics, including enthoracial information, was
not common in published studies until fairly recently.
Moreover, the reporting of this information is still not stan-
dardized,making it difficult to compare or combine data to
examine the effects of treatment across ethnoracial groups
(McLean, Levy, et al., 2022). It is still not common practice
in the field to assess sexual orientation at all or to assess
gender identity comprehensively in the context of PTSD
treatment trials. Thus, little is known about the effects of
PE, or other treatments for PTSD, among sexual and gen-
der minority individuals. The low levels of inclusion and
dearth of studies specifically targeting marginalized com-
munities limit understanding of the effects of PE across
diverse populations and leave questions about whether or
how clinicians should adapt PE for these groups. How-
ever, guidance on clinical considerations for delivering PE
to individuals frommarginalized communities is available.
For example,Williams and colleagues (2014) discuss possi-
ble adaptations to PE for Black individuals (e.g., discussing
the impact of racism and discrimination). Guidance is also
available from Livingston and colleagues (2020) regard-
ing cultural considerations when working with lesbian,
gay, bisexual, transgender, and queer (LGBTQ) individ-
uals with PTSD, including possible adaptations to PE
and other EBPs. Such adaptations may improve reten-
tion in treatment or even outcomes; additional research is
needed.

PE in comorbid populations

Depression

Depression is highly comorbid with PTSD (Rytwinski
et al., 2013), and several studies have examined the effect
of depression on PE outcomes as well as the effect of PE on
depressive symptoms. PE has been found to be effective in
reducing self-reported depressive symptoms in numerous
trials (e.g., Foa et al., 2005; Resick et al., 2002; Roth-
baumet al., 2005). Findings onwhether depressionhinders
therapeutic recovery during PE are somewhat mixed.

Two studies with samples of Dutch civilians with mixed
trauma–related PTSD found that PE completion and PTSD
improvement were unrelated to pretreatment depressive
symptoms (Sample 1: N = 59, Sample 2: N = 63 [van Min-
nen et al., 2002]; N = 71 [Hagenaars et al., 2010]). Other
studies have found associations between higher pretreat-
ment depressive symptom severity and larger reductions
in PTSD symptoms following PE (Rizvi et al., 2009; Zang
et al., 2019). However, among participants who received PE
in an intensive outpatient program, Burton and colleagues
(2022) found that those with higher depressive symptom
severity at baseline were more likely to be among the sub-
group of participants who did not maintain PTSD gains
over the follow-up period. Taken together, the presence of
comorbid depression or high levels of depressive symptom
severity should generally not be considered a contraindi-
cation for using PE. However, in some cases, it may be
helpful to address depression, perhaps by including behav-
ioral activation items on the in vivo hierarchy, to promote
engagement in PE and maintenance of gains.

Substance use disorders

Substance use is also common in the context of PTSD (see
Brady et al., 2021). Clinically, it has often been assumed
that trauma-focused treatment should be withheld from
individuals with high levels of substance use to prevent
anticipated clinical worsening. However, recent practice
guidelines recommend that comorbid substance use dis-
order (SUD) should not preclude the receipt of EBPs for
PTSD psychotherapies such as PE (VA/DoD, 2023). In a
trial with U.S. civilians with mixed trauma–related PTSD
(N= 200), alcohol use did not predict dropout, adherence,
or clinical outcomes from PE or sertraline, but drug use
did negatively predict clinical outcomes (Bedard-Gilligan
et al., 2018). Moreover, the same trial found that a lifetime
diagnosis of both an alcohol and SUD (odds ratio [OR] =
3.42) and recent cannabis use (OR= 3.38) predicted higher
dropout. Thus, the impact of alcohol and substance use on
PE engagement and outcomes may depend on the type of
use, and alcohol use alone may be more likely to impact
engagement than outcomes. Indeed, other studies have
also found an association between alcohol use and higher
rates of dropout from PE (e.g., Zandberg et al., 2016).
In recognition of the interrelationships between PTSD

and alcohol use, several trials have tested concurrent and
integrated treatment programs. Among U.S. civilians with
PTSD and comorbid alcohol dependence, naltrexone and
medication counseling with and without PE were found
to be equally effective in reducing PTSD severity (N =

165; Foa, Yusko, et al., 2013); however, participants who
received PE and naltrexone showed more maintenance of
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gains on alcohol use at a 6-month follow-up. Among U.S.
civilians with PTSD and comorbid substance dependence
(N= 126), Coffey and colleagues (2016) found that PE, with
or without motivational enhancement therapy for PTSD,
was superior to a health information control condition in
reducing PTSD severity. All groups showed reductions in
substance use, and there were no differences in dropout
across groups.
An integrated treatment program called Concurrent

Treatment of PTSD and Substance Use Disorders Using
ProlongedExposure (COPE;Back et al., 2014) has also been
examined in several trials, demonstrating superiority to
treatment as usual (N= 103; Mills et al., 2012), active mon-
itoring (N = 110; Ruglass et al., 2017), and substance use
interventions (N = 81 [Back et al., 2019]; N = 119 [Norman
et al., 2019]) in reducing PTSD severity with similar effects
to the comparison condition on substance use.
Importantly, none of the trials using PEhave reported an

association between exposure and a worsening of alcohol
or substance use. Thus, in the context of mild-to-moderate
substance use, PE alone may be considered safe and
effective, though particular attention to treatment engage-
ment is warranted. For individuals with moderate-to-high
levels of alcohol or substance use, an integrated treat-
ment approach may be indicated. In either case, patients
should not use substances near the time of their exposure
exercises, as this could hinder therapeutic learning.

Borderline personality disorder

Patients with comorbid borderline personality disorder
(BPD) have been underrepresented in PTSD trials, as
many studies have excluded those with high suicide risk
or other problems that frequently co-occur with severe
BPD. In addition, therapists are often concerned about the
safety of delivering trauma-focused treatment to patients
with BPD features. However, research suggests that many
BPD features should not contraindicate PE. For exam-
ple, Feeny and colleagues (2002) found that pretreatment
trait/state dissociation, depersonalization, and numbing
were not associated with PE outcomes or dropout. Sim-
ilarly, Hagenaars and colleagues (2010) found that in
contrast to hypotheses, trait dissociation, depersonaliza-
tion, numbing, and depressive symptoms did not predict
PTSD improvement or dropout from PE (N = 74). As dis-
cussed in the PE manual, exposures can be modified for
patients with a tendency to dissociate under distress.
For patients with comorbid BPD, treatment that inte-

grates PE with dialectic behavior therapy (DBT) may be
indicated (i.e., DBT-PE). The DBT-PE protocol, which
involves providing DBT alone followed by DBT+PE once
BPD-related stability criteria are met, was found to reduce

PTSD severity and self-injurious behavior in a small open
trial (N = 13; Harned et al., 2012) and when compared
to DBT alone in a small RCT with women with suicidal
ideation and self-injuring behavior in the United States (N
= 26; Harned et al., 2014). In a recent open trial, DBT-
PE also demonstrated effectiveness in a diverse sample of
U.S. adolescents and adults (N = 35) receiving care in a
community clinic context (Harned et al., 2021).

Other co-occurring problems

PE has been shown to improve symptoms of many of
the problems that most commonly co-occur with PTSD.
In addition to depressive symptoms, PE has been found
to reduce general anxiety (e.g., Foa et al., 2005; Schnurr
et al., 2007), trauma-related guilt (e.g., Resick et al., 2002;
McLean et al., 2019), anger (e.g., Cahill et al., 2003), and
physical health difficulties (e.g., Asukai et al., 2010; Rauch
et al., 2009) and to improve functioning and quality of life
(e.g., Foa et al., 2013; Schnurr et al., 2022). In contrast,
symptoms of insomnia and nightmares may not improve
to a clinically meaningful degree following PE (Walters
et al., 2020), which has prompted research testing PE inte-
grated with treatments for sleep problems, such as CBT
for insomnia (e.g., Colvonen et al., 2019).Mild-to-moderate
traumatic brain injury (TBI), which is particularly com-
mon in military samples and survivors of interpersonal
violence, does not appear to limit the effect of PE on PTSD
severity (e.g., Ragsdale & Voss Horrell, 2016). Moreover,
in U.S. veterans and active duty service members with
mild-to-severe TBI (N= 44), PEwas found to improve post-
concussive symptoms, many of which overlap with PTSD
(Wolf et al., 2018). One RCT found that individuals with
psychosis can also benefit from PE. This trial found that
PE andEMDRwere both superior towaitlist and not differ-
ent from each other among Dutch civilians with PTSD and
comorbid psychosis (N = 155) who were receiving antipsy-
chotic medication under psychiatric care (van den Berg
et al., 2015). Taken together, this research highlights that
adaptations to PE are not always required, and the need to
modify PE or integrated treatments for comorbid disorders
may depend on the interrelationships between PTSD and
the comorbid condition.

Augmentation of PE

Despite the strong evidence base supporting PE, not all
patients achieve a good clinical outcome. For example,
in an RCT with civilians in the United States, 31% of
participants retained a PTSD diagnosis at posttreatment,
and 28% did not meet the criteria for responder status
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(Zoellner et al., 2019). In addition, across 22 RCTs of PE,
the average dropout rate was found to be 22% (range:
16%–28%; Lewis et al., 2020). Although these metrics are
similar to those for other trauma-focused treatments,
they clearly highlight room for improvement. Beginning
with the earliest trials of PE, researchers have sought to
identify ways to further improve outcomes. Studies have
approached this challenge in different ways, including
testing combinations of psychotherapy, pharmacotherapy,
and using medications or other strategies hypothesized to
improve or hasten symptom reduction.
As noted, studies testing the therapeutic value of aug-

menting PE with additional psychotherapy procedures
have not yielded positive results (e.g., Foa et al., 1999, 2005;
McDonagh et al., 2005). Although Bryant and colleagues
(2008) found that adding CR to exposure therapy improved
outcomes, the exposure protocol did not include process-
ing; thus, the relevance of this finding to PE is unclear, as
processing likely overlaps with CR in terms of therapeutic
mechanisms.
Regarding the combination of PE and pharmacother-

apy, two large RCTs did not demonstrate a clear benefit to
combining PE with selective serotonin reuptake inhibitors
(SSRIs) relative to PE alone among civilians in the United
States with motor vehicle accident–related PTSD (N =

171; Popiel et al., 2015) or to PE plus placebo among U.S.
veterans with PTSD (N = 223; Rauch et al., 2019). How-
ever, a large RCT with U.S. civilians (N = 200) found that
PE alone was superior to PE plus sertraline on all PTSD-
related outcomes (loss of diagnosis, responder status, and
self-reported PTSD) except for interviewer-assessed PTSD
(Zoellner et al., 2019). In contrast, one RCT with survivors
of the September 11, 2001,World Trade Center attacks (N=
37) found that PE plus paroxetine was superior to PE plus
placebo (N= 37; Schneier et al., 2012). This small trial is the
exception; most trials have not found that SSRIs augment
PE.
Rather than combining independently effective inter-

ventions, some research has tested medications thought
to facilitate extinction learning. Despite initial promise
from research testing the effects of D-cycloserine (DCS),
a so-called “cognitive enhancer,” DCS has generally not
been found to augment PE (e.g., de Kleine et al., 2012).
Hydrocortisone, which is hypothesized to promote extinc-
tion learning and improve distress tolerance, was also not
found to augment PE compared to PE alone among U.S.
veterans with PTSD (N = 60; Lehrner et al., 2021). How-
ever, exploratory analyses suggested hydrocortisone may
augment PE among a subgroup of veterans with mild
TBI and those with higher baseline glucocorticoid sensi-
tivity. Methylene blue, which is hypothesized to improve
memory consolidation, also was not found to augment
an abbreviated version of PE (i.e., five sessions of daily

imaginal exposure) in U.S. civilians with PTSD (N = 42),
although the pattern suggested it may be more benefi-
cial if dosed during the later PE sessions only (Zoellner
et al., 2017). Some alternate cognitive enhancers have
shown promise as PE augmentation strategies in pilot
work (e.g., oxytocin [Flanagan et al., 2018], yohimbine
[Tuerk et al., 2018]), but replication with larger samples is
needed.
Virtual reality (VR) technology has been used to deliver

imaginal exposure using head-mounted computer simu-
lations of sights, sounds, vibrations, and smells related to
an individual’s traumatic experience. A purported advan-
tage of VR is helping patients who struggle to engage
with their traumamemory with sufficient detail and affec-
tive magnitude (Beidel et al., 2014). Although VR may be
superior to standard imaginal exposure for some patients,
among 162 active duty soldiers with PTSD, Reger and col-
leagues (2016) found no evidence that VR exposure therapy
increased emotional activation over standard PE.

Newmodels of PE delivery

Given the breadth and strength of the evidence base sup-
porting PE, a logical next step is to evaluate whether PE
retains its efficacy when adapted for delivery for differ-
ent lengths, tempos, modalities, and settings to better meet
the needs of various populations. One of the barriers to
implementing PE is the 90-min session format, which is
longer than the standard 60-min session length used in
mental health systems for scheduling and reimbursement.
Building on promising findings from a small trial show-
ing similar benefits for PE delivered in 60-min sessions as
for 90-min sessions (N = 39; Nacasch et al., 2015), a large
trial in active duty military personnel (N = 160) demon-
stratednoninferiority of 60-minPE compared to 90-minPE
in terms of PTSD reduction and rate of change (Foa et al.,
2022). Thus, shorter PE sessions seem to be as efficacious
and efficient as standard PE sessions.
To minimize dropout and hasten PTSD recovery, sev-

eral studies have tested massed or intensive PE formats.
As noted, in active duty military personnel, Foa and col-
leagues (2018) found that weekly PE was noninferior to
massed PEdelivered in daily sessions over 2–3weeks, and a
subsequent study in the same population found that both
massed PE and an intensive outpatient PE program were
efficacious (Peterson et al., 2023). Studies of other inten-
sive outpatient PE programs have also demonstrated good
effects (e.g., Rauch et al., 2021). Notably, these studies have
reported low dropout among participants (i.e., 4%–14%),
highlighting an advantage of intensive treatment delivery
schedules. Indeed, a recentmeta-analysis of 35 trials found
that dropout from PE is lower when sessions are delivered
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twice weekly or more frequently as compared to weekly
(Levinson et al., 2022).
An abbreviated version of PE was developed for pri-

mary care settings, where most individuals with PTSD
seek care. PE for primary care (PE-PC; Rauch et al., 2017)
involves four to six 30-min sessions of PE delivered weekly
by behavioral health consultantsworking in integrated pri-
mary care settings. Among U.S. service members (N =

67), PE-PC was found to be efficacious in reducing self-
reported PTSD, but not interviewer-assessedPTSD, relative
to a minimal contact control (Cigrang et al., 2017). Among
120U.S. veterans, PE-PC and treatment as usual, consisting
of primary care mental health integration best practices,
were both similarly effective in reducing PTSD symptom
severity, with no differences between conditions (Rauch,
Kim, et al., 2023). A recent effectiveness trial (N = 737)
reported medium effects for PE-PC in VA clinics (Rauch,
Venners, et al., 2023). PE-PC may be helpful to many
patientswith PTSDpresenting to primary care settings, but
additional research is needed.
The delivery of PTSD treatment through telehealth can

address some barriers to accessing in-person PE, such as
long distances from clinics and fear of stigmatization asso-
ciated with seeking treatment for mental health problems.
Fortunately, research has shown that PE delivered through
telehealth is as efficacious as in-person PE. Building on
positive preliminary findings on telehealth-delivered PE
(e.g., Tuerk et al., 2010), Acierno and colleagues (2017)
found that home-based telehealth was noninferior to stan-
dard in-person PE among U.S. veterans (N= 132). Another
trial found that home-based telehealth was not different
from in-person PE among women with military sexual
assault–related PTSD (N= 136; Acierno et al., 2021). Given
these findings and the growing demand for telehealth
services, the use of telehealth-PE will likely continue
to increase in clinical practice. Morland and colleagues
(2020) have described clinical considerations for delivering
PE via telehealth.
One small study (N = 40) with predominately active

duty personnel tested the effects of “Web-PE,” a self-
guided online program with asynchronous therapist sup-
port (McLean et al., 2021) and demonstrated that Web-PE
was similarly efficacious as in-person PCT. Participants
appreciated being able to access the program when it was
convenient for thembut also noted that high levels ofmoti-
vation were required to complete the self-guided sessions
(McLean et al., 2024).

Summary and future directions

PE is a very well-established treatment for PTSD that
has been studied in a large number of clinical trials.

The pattern of findings across these trials is summa-
rized by meta-analyses showing that PE is associated with
large effect sizes compared to waitlist control conditions,
medium effect sizes compared to nonspecific active con-
trols, and small or no differences among active treatments
(McLean et al., 2022; Powers et al., 2010). The lower effects
seen for PE and other EBPs in active duty and veteran
samples relative to civilians are not well understood but
highlight room for improvement (e.g., Steenkamp et al.,
2020). Research is underway to evaluate augmentation
strategies hoped to improve outcomes, and many of these
studies target military populations.
Most RCTs evaluating PE were conducted in the United

States, although a large minority were conducted inter-
nationally. Most ethnoracial minority communities are
underrepresented in trials of PE, except for Black and
African American participants, and no trials have specif-
ically targeted sexual and gender minority communities.
More research on PTSD treatment engagement, retention,
and outcomes for PE among marginalized communities
is needed along with the development and evaluation of
cultural adaptations that could promote engagement and
retention in care and/or improve outcomes within specific
communities. Partnering with members of marginalized
communities with lived experience of PTSD may help
ensure that any identified adaptations or guidelines
for using PE with diverse populations are culturally
responsive.
PE has been evaluated in the context of many of the

most common comorbid conditions, either alone or inte-
grated with other treatments, and has been found to be
efficacious. Given the large number of trials and the vari-
ety of study samples included in PE trials, much is known
about the breadth and depth of PE’s efficacy across patient
populations and problem areas relative to other PTSD
treatments. However, many important questions remain
regarding the effects of PE in comorbid populations. For
example, DBT-PE is a promising intervention, but it has
not been evaluated in any large RCTs. In addition, few PE
trials have reported changes in quality of life, and fewer
examined quality of life at longer-term follow-up (Kaur
et al., 2024).
The efficacy ceiling for PE is high, and, overall, studies

combining PE with other approaches have not identi-
fied strategies to improve outcomes. For example, com-
bining PE and cognitive approaches does not improve
outcomes, possibly because the mechanisms underlying
exposure and cognitive therapy are the same. Accord-
ing to EPT, associative processes, like extinction learning,
may not be consciously accessible to the patient but can
promote changes in beliefs, which are consciously acces-
sible. Thus, associative learning and cognitive change
may not be fully separate processes but rather potentially
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different levels of measurement, distinct in the degree to
which they are accessible to awareness (see A. A. Cooper
et al., 2017).
Most research testing PE augmentation strategies can

be considered preliminary; few lines of research have
advanced to clinical trials, and replication is needed for
those that have. Research that focuses on minimizing
dropout or selective augmentation targeting patients iden-
tified early as probable nonresponders may prove more
promising than approaches that aim to boost overall effi-
cacy. For example, current research is testing whether
receiving social support from veterans who have success-
fully completed PE during in vivo exposure is an effective
strategy to reverse dropout and improve PTSD outcomes
(Hernandez-Tejada et al., 2020).
Although delivering PE in once-weekly sessions is con-

sistent with standard practice, providers in some mental
health systems may be unable to see patients weekly (e.g.,
due to large patient caseloads), and weekly sessions deliv-
ered over 2–4 months are not feasible for all patients
and all settings. Long, drawn-out, or fragmented courses
of care may negatively impact therapeutic momentum
and/or make it difficult to complete a full course of treat-
ment. Indeed, longer courses of treatment are associated
with higher dropout (Gutner et al., 2016; Imel et al., 2013)
and worse clinical outcomes (Berke et al., 2019) relative to
shorter treatments. New models of delivering PE, such as
PE-PC and telehealth PE, have the potential to improve
access to treatment by addressing critical challenges in the
capacity (e.g., too few providers are trained in PE) and
equity (e.g., unequal geographical distribution of services)
of available PTSD care. The more treatment options that
are available for individuals seeking PE, the more likely
they will access an approach that is suited to their needs
andpreferences,which could improve treatment reach and
clinical outcomes.
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