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ABSTRACT

The objective of this systematic review is to examine the effectiveness of psychotherapy in treating Post-Traumatic Stress Disorder
(PTSD) in military personnel. PubMed, Web of Science, The Cochrane Library, EBSCO and CNKI databases were searched from
1 January, 2000 to November 2022 for Randomized Controlled Trials (RCTs) on psychotherapeutic interventions for military
PTSD. The physical Therapy Evidence Database (PEDro) scale was used to evaluate the quality of the literature. Two
researchers conducted literature screening, data extraction, and risk bias assessment in accordance with inclusion and
exclusion criteria. Ultimately, 49 RCTs were included, involving a total of 5073 veterans, retired and active military from four
countries. The average score on the PEDro scale was 7.60. The primary psychotherapeutic modalities for military PTSD
intervention include Cognitive-Behavioral Therapy, Exposure Therapy, Mindfulness interventions, psychotherapy based on
new technological tools, and other emerging psychotherapeutic tools. The review highlights that Cognitive Processing Therapy
(CPT) and Prolonged Exposure Therapy (PET) stand out as the primary psychotherapeutic modalities for treating PTSD in
military personnel. In cases where CPT and PET yield limited benefits, Mindfulness interventions emerge as effective
alternatives. Moreover, considering the diverse needs and high dropout rates in the military, population, the review suggests
using web-based, computer, and virtual reality technology tools as supplements to first-line treatments (CPT/PET) to enhance
overall intervention effectiveness. For the advancement of future psychotherapeutic initiatives, there is a pronounced emphasis
on prioritizing proven first-line interventions, CPT and PET while also recognizing the potential of mindfulness-based
interventions as credible alternatives. In tandem with this, the active integration of technological tools is advocated to amplify
the therapeutic impact of conventional psychological treatment modalities.
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Introduction

Post-Traumatic Stress Disorder (PTSD) is a debilitating
psychological condition that arises after a single or a series
of traumatic events, such as war, terrorism, abuse, or rape.
Approximately 6.8% of individuals affected by PTSD are
prone to lifelong psychopathy [1]. The prevalence of PTSD
is notably high in special groups like police, nurse
personnel, firefighters and soldier, with the veterans
exhibiting the highest prevalence rate at 23% [2]. About

13% veterans experienced PTSD after Iraq or Afghanistan
wars, 10% after Gulf War, and 11% after the Vietnam War,
with symptoms persisting up to 40 years post-war [3–5]. In
2012, over 500,000 veterans in the US sought treatment for
PTSD, but the outcomes were not promising despite the
considerable cost of treatment [6]. Risk factors for PTSD in
the military population include exposure to war zones,
injuries, younger age at deployment, lower education, more
childhood trauma, and reduced social support both during
and after deployment [7]. Military-related PTSD often
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coexists with mental and physical health issues, notably
depression, anxiety, and substance abuse [8], posing a
gradual and potentially lifelong challenge if left untreated
[9]. Currently, regional conflicts and localized wars are
frequent, posing serious challenges to the mental health of
military personnel. Especially post-war, the issue of post-
traumatic stress disorder (PTSD) among military personnel
is becoming increasingly prominent and has become a
public health issue that cannot be ignored [10].

Psychological interventions have been widely
recommended for treating PTSD, with growing number of
randomized clinical trials (RCTs) report positive outcomes
in the treatment of PTSD among military populations.
Compared to pharmacological treatment, psychotherapy
circumvents the potential side effects of medication, such as
dependency and withdrawal symptoms [11], which is
essential for military personnel who need to maintain
physical and mental alertness. Moreover, it facilitates
cognitive and emotional processing of trauma, bolsters
coping skills among military individuals [12], and aids in
more effective management of PTSD symptoms.
Furthermore, psychotherapy contributes to the preservation
of military operational capabilities [13], enhances treatment
acceptance [14], and ameliorates social and familial
functioning [15]—areas often overlooked by
pharmacological interventions. Concurrently, the US
Department of Defense and the Department of Veterans
Affairs have shifted the focus of PTSD treatment for
veterans towards evidence-based approaches [16], In both
clinical guidelines and actual treatment by these
departments, psychotherapy consistently emerges as the
primary recommended approach over medication for
treating PTSD [16]. Cognitive therapy (CT) [17], exposure
therapy [18], and mindfulness meditation [19] have been
demonstrated to effectively assist military personnel in
managing post-traumatic emotional distress, reducing
symptoms such as anxiety, depression, and avoidant
behavior. However, existing research on psychological
treatments for PTSD in military populations often struggles
to draw robust conclusions due to a weak evidentiary
foundation, highlighting the need for a systematic review
and integrated discussion of these therapeutic approaches
[20]. Moreover, with the emergence of novel treatment
modalities, it becomes increasingly important to compare
traditional and innovative methods, evaluating their efficacy
and suitability in the treatment of military-related PTSD
[21]. Current psychological treatment research for civilian
PTSD faces numerous challenges, including methodological
constraints, therapist-related factors [22], and the absence of
standardized treatment protocols [23]. These issues may
manifest more complexly within the specialized group of
military personnel.

It is necessary to conduct a systematic review on the
effectiveness of psychological treatment interventions for
PTSD in military personnel. This review will assess the
efficacy and acceptability of various psychological treatments
for military PTSD, providing clinical practice with robust
evidence to better guide the intervention and treatment of
PTSD in military populations.

Materials and Methods

Literature search strategy
The review is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines [24]. A hybrid approach involving
both subject and free word searches was employed in this
study. Source databases such as PubMed, Web of Science,
The Cochrane Library, EBSCO, and CNKI were extensively
utilized. The search spanned from 1 January, 2000 to 31
December, 2022 to capture a comprehensive range of
literature. Furthermore, to expand our pool of pertinent
literature, reference tracing of review articles was conducted.
The detailed search strategy is delineated in Box 1:

BOX 1

Web of science search strategy
#1: military* OR soldier* OR serviceman* OR veteran*
#2: (post-trauma* OR post trauma*) OR PTSD AND (stress OR

disorder)
#3: (psychotherapy* OR therapy* OR exposure* OR CBT OR

psychodynamic* OR psychoeducation* OR eye movement
desensitization and reprocessing OR eye movement
desensitization and reprocessing OR EMDR OR narrative
exposure OR NET OR trauma-focused* OR trauma-focused
OR prolonged exposure OR cognitive processing OR
cognitive therapy OR CT OR non-trauma-focused* OR non-
trauma focused OR present-centered* OR present-centered
OR mindfulness OR relaxation* OR supportive counselling
OR supportive counseling OR counselling OR counseling
OR brief eclectic therapy OR BET OR)

#4: randomized controlled trial* OR RCT*
#5: #1 AND #2 AND #3 AND #4

Inclusion and exclusion criteria
Inclusion criteria: 1) Study subjects: military group with PTSD
(ex-military, veterans, or active military). 2) Intervention
measures: Experimental groups treated with psychotherapy
intervention, and control groups treated with no
intervention, waitlist, psychoeducational or treatment as
usual (TAU). 3) Study topic: Studies on Psychological
Treatment Approaches for PTSD Intervention in Military
Personnel. 4) Research design: randomized controlled trials
(RCTs).

Exclusion criteria: 1) Studies with drug intervention or
non-psychological intervention in both the experimental
and control groups. 2) Studies with a primary outcome that
is not a PTSD indicator or an outcome after a PTSD-free
intervention. 3) Studies where the outcome indicator is not
a professional PTSD evaluation scale (CAPS/PCL/PSS-I). 4)
Studies with experimental designs that are not RCTs. 5)
Exclusion of repeated published studies, general reviews, or
unpublished papers (including conference abstracts, doctoral
papers, etc.). 6) Category review, systematic review or Meta-
analysis. 7) Literature published before the year 2000.

Literature screening and data extraction
The included studies underwent categorization, and data
extraction was independently conducted by two researchers
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following the proposed scheme. If there is a disagreement, it
should be discussed and negotiated with another researcher.
He extracted data encompassed details such as the first
author, country, year of publication, sample size/loss of
follow-up, subject information (gender, age, veteran/in-
service status, etc.), intervention/control specifics (period of
intervention, duration of follow-up), outcome indicators,
and more. The retrieved literature underwent an initial
sequential screening based on title and abstract.
Subsequently, literature not aligning with the study criteria
was excluded by reading the full text in accordance with the
predefined inclusion and exclusion criteria. The systematic
review was conducted according to PRISMA guidelines
(Supplementary Checklist). The process and results of the
literature screening are shown in Fig. 1.

Quality assessment of included literature
The Physiotherapy Evidence Database (PEDro) served as the
tool for methodological quality assessment, featuring 11 items

where items 2–11 were scored, with a maximum score of 10
points. Classification criteria were set at ≥6 for high quality,
4–5 for average quality, and <4 for low quality. Two
researchers independently conducted the literature quality
evaluation, and any discrepancies were resolved through
discussion and negotiation with a third researcher. Quality
assessment was performed for the 49 papers included in the
systematic review, revealing an average literature quality
score of 7.60. This score suggests that the overall quality of
the included literature was generally high, as outlined in
Table 1.

Results

Characteristics of the included literature
The systematic review incorporated 49 randomized controlled
trials focusing on psychotherapeutic interventions for PTSD
in military groups. The majority of these trials were
conducted in the United States, with a few originating from

FIGURE 1. Flow diagram of the literature search. *Results of specific searches of literature in each database were PubMed (n = 1282), EBSCO
(n = 927), The Cochrane Library (n = 659), Web of Science (n = 1668), CNKI (n = 538); RCT: randomized controlled trial.

TABLE 1

Literature quality evaluation

Studies 1 2 3 4 5 6 7 8 9 10 11 PEDro sum score

Haynes et al. (2020) [17] Yes 1 0 1 1 1 1 1 1 1 1 9

Monson et al. (2006) [25] Yes 1 1 1 1 0 1 1 1 1 1 9

Resick et al. (2015) [26] Yes 1 0 1 0 1 0 0 1 1 1 6

Forbes et al. (2012) [27] Yes 1 1 1 1 1 1 0 1 1 1 9

Suris et al. (2013) [28] Yes 1 1 1 0 0 1 1 1 1 1 8

Kozel et al. (2017) [29] Yes 1 0 1 0 0 1 1 1 1 1 7

Maguen et al. (2017) [30] Yes 1 1 1 0 0 0 1 1 0 1 6

(Continued)
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other countries, including Australia, Iran, and Lebanon. The
study involved 5073 participants comprising veterans,
retired, and active-duty military individuals, with a mean
age range spanning from 30.93–66.51. The trials
encompassed diverse research fields, including rehabilitation
psychology, military psychology, cognitive psychology, and
others (Tables 2–6).

Psychological intervention program
In this studies, the primary psychological intervention
programs comprised Cognitive Behavioral Therapy (CBT),
Exposure Therapy (ET), and Mindfulness intervention.
Additionally, there is a notable presence of treatments that
leverage the internet, computer technology, and virtual
reality, complemented by a range of innovative
psychological therapies that are emerging in the field.

Cognitive Behavioral Therapy (Table 2) includes
Cognitive Processing Therapy (CPT) [25–30], such as
Group-CPT [26,27] and CPT combined with Transcranial
Magnetic Stimulation (TMS) intervention [29].
Furthermore, there are also the Cognitive Therapy
[17,31,32], Trauma Management Therapy (TMT) [33], Self-
management Therapy (SMT) [34,35], and Angry
Management Therapy (AMT) [36,37].

Exposure Therapies (Table 3) involve Prolonged
Exposure Therapy (PET) [18,38–46], Written Exposure
Therapy (WET) [12], Imagery Exposure Therapy (IET) [47],
and Trauma-Focused group Therapy (TEGT) [48]. Notably,
two studies were 3-arm RCTs [44,46], that not only
compare the effectiveness of exposure therapy with that of
the control group but also further explore its comparative
effectiveness with mindfulness and virtual reality exposure
interventions. Another 4-arm RCT [45] explored the
contrasting effects between massively prolonged and spaced
prolonged exposures.

Mindfulness intervention (Table 4) includes
Mindfulness-Based Stress Reduction (MBSR) and Telehealth
MBSR [49–51] Mindfulness-Based Cognitive Therapy
(MBCT) [19,52], Transcendental meditation (TM) [46],
Mantram Repetition Program (MRP) [53,54], and
Acceptance and commitment therapy (ACT) [55]. Two of
these 3-arm RCTs [46,56] compared Mindfulness
intervention with web-based Mindfulness and PET,
respectively.

New technology-based treatments (Table 5) encompass
Internet and Computer-based Treatment (ICT) modalities
[56–59] and Virtual-Reality Exposure therapy (VRET)
utilizing real-time computer graphics and head-mounted

visual displays for intervention [44,60–62]. And the other
psychotherapy (Table 6) included Emotional Freedom
Techniques (EFT) [63], which combines Eastern meridian
acupressure and Western psychology’s energy therapy,
Imagery Rescripting (IR) [64], Telephone Care Management
(TCM) [65], among others.

The control groups in the literature included Waitlist,
Treatment as Usual, Present Centered Therapy (PCT),
Relaxation, Psychoeducational, Supportive Counseling, and
other comparative studies between different psychotherapies.

Efficacy of psychotherapy
Efficacy of CBT
This paper includes six studies on Cognitive Processing
Therapy interventions for PTSD in military personnel [25–
30], encompassing 416 veterans and active-duty military
personnel. CPT focuses on the interconnectedness of
thoughts, feelings, behavior, and physical sensations,
highlighting the significance and impact of traumatic
experiences on individuals. Actively reviewing and
processing traumatic events to address hindering mindsets is
a crucial aspect of treatment. Widely used in the United
States Departments of Defense and Veterans Affairs [66],
CPT has proven beneficial in treating PTSD in military
personnel when compared to control groups (waitlist/TAU/
PCT) [25–28,30]. However, high dropout rates and a
proportion of patients not benefiting significantly have
prompted scholars to analyze CPT further.

Two studies [26,27] explored the efficacy of group-CPT
interventions, revealing significant reductions in PTSD
symptoms that persisted a year later. However, concerns
arose as half of the patients still experienced distress. While
group therapy may be beneficial, individual therapy was
provided for those not showing improvement in group
settings. Another study [29] examined the effectiveness of a
comprehensive intervention (TMS + CPT) and found a
more significant effect than CPT alone, with efficacy lasting
up to six months post-treatment. This suggests a potential
new psychological approach, though further clinical
evidence is needed for validation.

Three studies focusing on the application of Cognitive
Therapy interventions to address Post-Traumatic Stress
Disorder (PTSD) within the military personnel population
[17,31,32]. CT helps patients identify and change negative
thoughts and beliefs, thus altering emotions and behaviors.
A comparison of telehealth-CT [31] revealed no significant
differences in clinical outcomes or dropout rates after three
months. Another study [17] compared group-CT and

Table 1 (continued)

Studies 1 2 3 4 5 6 7 8 9 10 11 PEDro sum score

Frueh et al. (2007) [31] Yes 1 1 1 0 0 0 0 1 1 1 6

Najavits et al. (2018) [32] Yes 1 1 1 0 0 0 0 1 1 1 6

···Check the Appendix A for details.
Note: Criteria: 1: Eligibility criteria specified; 2: Subjects randomly allocated to groups; 3: Concealed allocation; 4: Groups were similar at baseline; 5: Blinding of
all subjects; 6: Blinding of al therapists; 7: Blinding of all assessors; 8: Measures obtained from more than 85% of subjects allocated to groups; 9: Subjects received
treatment or control condition as allocated, or intention-to-treat analysis; 10: Between-group statistical comparisons reported for at least one outcome; 11: Both
point measures and measures of variability were reported. 0: high risk of bias; 1: low risk of bias, sum score is sum of ‘1’ count per reference.
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group-PCT, showing no significant difference in treatment
effectiveness, but a higher attendance rate in the group-CT,
suggesting that group treatment may improve veteran
participation in PTSD interventions. One study [32]
evaluated the effectiveness of two CT interventions in
veterans (Creating Change and Seeking Safety) and found
no significant difference in their effectiveness on PTSD.

Beidel et al. conducted a comparative analysis of Trauma
Management Therapy and Exposure Therapy (ET) [33],
revealing that while ET proves effective in addressing the
core symptoms of PTSD, TMT has shown a more
pronounced enhancement in social participation and
interpersonal functioning. TMT, a multicomponent
behavioral treatment, involves individualized imaginal and in
vivo exposure therapy followed by group social skills training.

The paper includes two randomized controlled trials
[34,35] that utilize an app (PTSD Coach) for self-
management interventions for PTSD. Self-Management
Therapy is facilitated by a mobile application called PTSD
Coach, which empowers patients to engage in self-directed
management. This application is specifically designed to aid
individuals suffering from Post-Traumatic Stress Disorder
(PTSD) in enhancing their self-awareness and equipping
them with the tools for more effective self-management
[67]. Both studies indicate that there is no difference in
symptoms and functioning among military personnel with
PTSD after undergoing Self-management Therapy
interventions with the assistance of the mobile PTSD Coach
app. Despite the promising intervention outcomes of SMT
in other populations [68], this review did not yield
significant results regarding the efficacy of SMT
interventions for military personnel suffering from Post-
Traumatic Stress Disorder (PTSD).

Two randomized controlled trials investigated
interventions with male veterans using Anger Management
Treatment (AMT) vs. tele-AMT [36,37], highlighting the
effectiveness and feasibility of remotely delivered cognitive-
behavioral group therapy for PTSD-related anger issues. Tele-
therapy demonstrated increased accessibility, reduced
therapist workload, decreased treatment costs, and shortened
practice time.

Efficacy of ET
The study incorporates ten randomized controlled trials
focusing on Prolonged Exposure Therapy interventions for
PTSD in veterans [18,38–46]. PET, a trauma-focused
cognitive-behavioral therapy developed by Foa et al. [69], is
standardized for PTSD and draws on exposure therapies for
anxiety disorders.

In comparisons with control groups (PCT\TAU
\Relaxation\Psychoeducation) [18,38–42], PET significantly
reduced PTSD symptoms in veterans. The intervention
targets included regular veterans [18,42], female veterans
[38], active-duty military personnel [39,40], and veterans
with PTSD who also suffer from substance use disorders
[41]. It is also pointed out that the effectiveness of PET
intervention for PTSD patients among active military
personnel has been sustained up to the follow-up at four
months [40]. However, for PTSD intervention among
veterans, the effects of PET disappeared at the six-month

follow-up [42], and the long-term benefits of the treatment
still require further verification. Moreover, compared to the
control group, the dropout rate among patients undergoing
PET intervention for military PTSD was higher
[18,38,40,41]. In comparison with tele-PET [43], which is
comparable to PET in terms of intervention effectiveness
and process satisfaction, tele-PET effectively intervenes in
veterans with PTSD. In a 4-arm RCT with active-duty
military patients, mass PET (10 sessions/2 weeks)
demonstrated greater reduction in PTSD symptoms
compared to controls (PCT) and was comparable to the
intervention effect of spaced PET (10 sessions/8 weeks).
Interestingly, there was no significant difference between
spaced PET and controls (PCT) [45]. There were also two
three-arm studies [44,46], one of which compared PET with
Virtual Reality Exposure Therapy (VRET) [44]. The results
were contrary to the study hypothesis, with no significant
differences between the PET and VRET groups in terms of
statistical significance, and VRET was not found to be
superior to PET. At the 3-month and 6-month follow-up
assessments, the PET group showed greater improvement in
the reduction of PTSD symptoms compared to the VRET
group. Another study compared PET with Transcendental
Meditation [46], and in terms of reducing the severity of
PTSD symptoms, TM was proven to be equally effective as
PET. TM was significantly non-inferior to PET in the
change in Clinician-Administered PTSD Scale (CAPS)
scores from baseline to the 3-month follow-up test.

In 2018, Sloan et al. [12] conducted a comparative
efficacy study of Written Exposure Therapy and Cognitive
Processing Therapy for treating PTSD among veterans.
Their findings indicated that WET was equally effective in
mitigating PTSD’s symptomatology as CPT, even with a
condensed treatment schedule. Furthermore, Imagery
Exposure Therapy, which involves the systematic and
repetitive exposure to traumatic imagery within a secure
environment, demonstrated statistical significance in
treating PTSD specifically in female veterans, as reported in
another study [47]. However, a distinct investigation
examining the efficacy of group trauma-focused exposure
therapy for PTSD within a group of male Vietnam veterans
[48] did not reveal substantial therapeutic advantages for
this demographic.

Efficacy of mindfulness intervention
This study encompasses 10 papers on Mindfulness
interventions for PTSD in military personnel [19,46,49–56],
comprising a total sample of 617 military personnel.
Mindfulness is often defined as the non-judgmental focusing
of attention on the current experience, encouraging
practitioners to experience the present moment with non-
judgmental openness and acceptance.

Three randomized controlled trials focused on
Mindfulness-Based Stress Reduction (MBSR) interventions
for PTSD in veterans [49–51]. MBSR is a stress
management model based on positive thinking, delivered
through an 8-week series of classes [70]. In comparison to
the control group (TAU) [49], service members showed
improved mindfulness skills, but more evaluation is needed
on its effects on PTSD. In another comparison with Group-
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PCT [50], MBSR demonstrated greater reductions in veterans
with severe PTSD symptoms. A study by Niles et al. [51]
conducted an 8-week telehealth-MBSR vs. tele-
psychoeducation intervention, revealing clinically significant
improvements in PTSD scores. However, these
improvements were not maintained at the 6-week follow-up,
suggesting that brief Mindfulness interventions may not
have sufficient intensity to sustain effects on PTSD
symptoms. Further investigation into the long-term
therapeutic benefits of Mindfulness interventions is
warranted.

Two papers on Mindfulness-Based Cognitive Therapy
for PTSD in veterans [19,52] were included in the study.
MBCT, a group-based program based on Mindfulness
therapy, combines Mindfulness Meditation Technique with
Cognitive Behavioral Therapy in an 8-week group treatment
modality, it has become one of the most valued
psychological treatment methods in recent years due to its
portability and effectiveness [71]. Compared to the control
group (TAU), the MBCT group significantly reduced
veterans’ PTSD symptoms and alleviated symptoms of
depression, anxiety, and stress, making it a promising
psychotherapy for PTSD in military personnel. Further
examination of the validity of the randomized controlled
experimental design and identification of factors affecting
acceptability and validity is needed.

This article also discusses the research on Mantram
Repetition Program for PTSD in veterans [53,54]. MRP is a
portable meditation-based intervention that teaches three
tools for training attention and regulating emotion [72]. In
comparison to the control group (TAU/PCT), the MRP
group was more effective for chronic PTSD in military
personnel. MRP does not focus on trauma, and veterans can
seek this form of treatment. However, further empirical
research is needed to validate its effectiveness.

In 2016, Lang et al. [55] explored the effectiveness of
Acceptance and Commitment Therapy for PTSD in military
personnel. ACT, considered a major psychotherapeutic
theory alongside cognitive-behavioral therapy, requires
further investigation to understand why it does not perform
as well as expected in veteran samples [73].

An RCT on Transcendental Meditation noted that TM is
no less effective than Prolonged Exposure Therapy as an
intervention for PTSD in military personnel [46]. TM is a
non-invasive, simple, and relaxing treatment involving
sitting for 20 min twice a day with eyes closed, allowing
ordinary thought processes to become calmer [74]. While
TM may be an option for PTSD patients unwilling or
unable to expose trauma, its therapeutic benefits need
further validation.

Additionally, a 3-arm RCT study [56] noted that
Internet-based Mindfulness interventions had a reduction in
PTSD symptoms for military personnel compared to a
waitlist control group, while face-to-face Mindfulness
training had a greater benefit for military personnel with
PTSD relative to online training.

Efficacy of new technology-based treatment
This study incorporates eight investigations into the effects of
new technology-based treatment modalities on military PTSD

interventions, comprising 4 studies on Internet and
Computer-based treatment and 4 studies utilizing real-time
computer graphics and a head-mounted visual display
device for virtual reality exposure therapy. Virtual Reality
Exposure Therapy proves to be more effective in activating
or altering the structure of patients’ fear, facilitating
repeated exposure to specific fearful stimuli for PTSD
intervention. However, VRET environments need careful
pre-designing, are highly individualized, and have limited
applicability.

One study [60] separately intervened with VRET and
PCT in veterans with PTSD, revealing a moderate effect size
for VRET during a 6-month follow-up period. McLay et al.
[61] demonstrated a 70% effective improvement with VRET
compared to the control group (TAU) after a 10-week
VRET intervention in PTSD patients. In a 3-arm RCT [44],
both VRET and PET were more effective than the control
group in intervening in PTSD in military personnel.
However, at follow-up, the PET group showed greater
effectiveness than the VRET group in active-duty military
personnel. The research results of Beidel et al. [62] also
support the use of VRET as an effective treatment for
combat-related PTSD. Although limited by factors like small
sample sizes, lack of blinding, and single therapists, the
results support VRET as a safe and effective treatment for
combat-related PTSD.

Two studies [57,58] demonstrated the significant
effectiveness of ICT-based Cognitive Processing Therapy in
intervening in veterans’ PTSD symptoms. Litz et al. [59]
indicated that ICT-based Cognitive Behavioral Therapy was
more effective than the control group (supportive
counseling) in intervening in PTSD symptoms and overall
depression levels in active-duty military personnel, with
sustained symptom improvement at the 6-month follow-up.
In another 3-arm RCT [56], both ICT-based Mindfulness
intervention and face-to-face Mindfulness intervention
showed high clinical significance, with face-to-face
Mindfulness intervention demonstrating better outcomes
compared to the control group. Preliminary data suggest
that psychotherapy utilizing ICT is equally effective as
traditional psychotherapy and can provide more convenient
treatment, especially for PTSD patients in the veteran
population facing high levels of pathogenic stigma, distant
geographic locations, and challenging economic
circumstances.

Efficacy of other psychotherapy
PTSD in the military population, especially during war, is a
complex and challenging disorder to treat. Experts and
scholars are exploring more psychotherapeutic treatments
for the military PTSD population (Table 6). Examples
include Emotional Freedom Techniques, based on the
traditional Chinese medical system [63], is a brief form of
exposure therapy that includes both physical and cognitive
components. It involves tapping on acupuncture points with
the fingers in a way that encourages individuals to
remember or verbalize somatic symptoms or negative
memories. This process aids in releasing life stress and
physical problems from the body’s energy system,
facilitating a return to a state of physical and mental well-
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being. Another therapeutic approach is Imagery Rehearsal
(IR) [64], which controls the reconstruction of situations by
controlling imagery. In the first phase, the entire process of
exposure and restructuring is recorded using a tape recorder
as homework for the patient to repeatedly listen to. In the
second phase, imagery exercises are focused on altering the
pathogenic patterns. Furthermore, telephone care
management [65] represents an intervention method that
employs a telephonic therapy approach to provide remote
support and guidance.

Accelerated Resolution Therapy (ART) is an innovative
psychological treatment approach that assists patients in
processing and reshaping their psychological trauma by re-
describing painful events and utilizing metaphors as key
elements in the therapeutic process. During ART sessions,
therapists guide patients to identify and re-experience the
negative memories and images that lead to Post-Traumatic
Stress Disorder. Subsequently, positive imagery and
metaphors are employed to help patients reconstruct these
memories in a healthier and more constructive manner [75].
As early as 2013, Kip et al. [76] explored its effectiveness in
intervening PTSD within military populations, but since
then, there have been few further inquiries. And in 2019,
Kehle-Forbes et al. [77] explored the efficacy of integrated
Motivational Enhancement Therapy (MET) and PET
interventions. These therapies use a series of question-and-
answer exchanges and reflective techniques to assist patients
in identifying and modifying their negative behaviors and
perceptions. The goal of these interventions is to enhance
patients’ motivation and autonomy, thereby promoting
behavioral change. Additionally, Harris et al. [78] explored
the impact of Building Spiritual Strength (BSS) on PTSD in
veterans in 2018. BSS is an 8-week group therapy approach
that integrates spiritual elements into the treatment process,
aimed at alleviating symptoms of PTSD. It facilitates a
resolution of spiritual distress and helps individuals develop
a new, more adaptive, and holistic understanding of their
traumatic experiences. This method views spiritual health as
an essential component of overall well-being, and through
group support and spiritual practices, it can enhance an
individual’s inner strength and resilience [79]. Lastly, Jain
et al. [80] explored the Skills Training in Affective and
Interpersonal Regulation (STAIR) intervention in 2020.
STAIR is a comprehensive approach that combines 8–12
sessions of trauma-focused work, which are based on skill-
building exercises tailored to enhance emotional and
interpersonal regulation. This method contributes to the
ongoing efforts to develop effective treatment strategies that
address the complex needs of individuals dealing with PTSD.

Psychotherapeutic approaches for treating Post-
Traumatic Stress Disorder in military personnel are
continuously evolving and being refined through ongoing
research efforts. However, due to the limited number of
studies and small sample sizes, there is still a significant
need for further exploration and investigation in this field.

Discussion

Psychotherapy for PTSD, notably PET, CPT, and EMDR, is
well-established and regarded as leading evidence-based

treatments according to major clinical guidelines [81].
However, EMDR has been less utilized in treating military
personnel with PTSD after 2000 and is not covered in this
article. Some suggest that EMDR’s effectiveness may be
linked to therapist feedback during traumatic memory re-
exposure or repair, rather than the specific eye movement
component. In brief, research on EMDR’s efficacy generally
focuses on the general population [82]. PET and CPT are
recommended by the U.S. Department of Veterans Affairs
as the primary psychological treatments for Post-Traumatic
Stress Disorder (PTSD) in military populations, with a
significant amount of clinical research supporting their use.
However, concerns remain regarding dropout rates and
residual symptoms. Among the 13 CPT and PET articles in
this study, a notable number reported higher attrition rates
in the experimental group [25,26,30,38,41,42], with ongoing
symptoms during follow-up, this aligns with findings in
related studies [66,83]. To compensate for the shortcomings
of First-line psychotherapy, it is necessary to improve past
intervention methods or to find alternative approaches.

Mindfulness intervention emerges as a thriving and
effective treatment for PTSD, with numerous recent studies
demonstrating its favorable effects on both veterans and the
general population [52,84,85]. This study reviewed and
included 10 studies that explored the effects of Mindfulness
interventions on PTSD in military personnel, all of which
consistently demonstrated the positive role of Mindfulness
interventions in treating military PTSD. This finding aligns
with the results of a meta-analysis [86], which also
concluded that Mindfulness interventions serve as an
effective alternative therapy for treating PTSD in the
military. However, these studies did not reach a consensus
on the specific details regarding the duration of the
intervention and the extent of its effects [50,51,73]. The
research by Hopwood et al. indicates that longer
mindfulness practice may enhance skills acquisition, leading
to greater reductions in PTSD symptoms [87]. Some studies
have pointed out that individuals can only participate in
intervention treatments and achieve good therapeutic effects
under the supervision of professionals or after being fully
trained and guided by professionals [88]. These all prompt
us to consider Mindfulness intervention programs, their
implementation processes, and the execution of these
processes. It is important to conduct an in-depth
exploration of the intervention duration to ensure the
effectiveness and sustainability of Mindfulness interventions
while not increasing the time commitment burden on
individuals with PTSD. Simultaneously, it is indicated that
group therapy represents a significant modality for
mitigating and improving symptoms of PTSD in military
personnel [17,26,27]. Utilization of group therapy models
becomes particularly pertinent in contexts where the
availability of therapists is constrained. Not only does this
approach alleviate the shortage of individual therapists, but
it also facilitates access to professional guidance for patients.
Furthermore, there are differing perspectives within current
research regarding the effectiveness of Mindfulness
interventions, with some studies indicating that individuals
in the control group experienced better symptom
improvement than those in the Mindfulness intervention
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experimental group [89]. This suggests that different trauma
populations may be more responsive to varying forms of
exercises. Moreover, PTSD within military populations is
more complex and requires intervention methods and
processes that are specifically tailored to the individual’s
traumatic experiences, personality traits, and living
conditions.

Advancements in science and technology have
introduced new horizons for psychotherapeutic techniques.
Firstly, the high dropout rate in frontline treatments is
particularly common among veterans, mainly attributed to
factors such as the stigma associated with illness, the remote
location of medical institutions, and the high cost of
treatment [90]. The use of modern communication
technology in remote video therapy platforms can effectively
alleviate these issues. Secondly, the personal preferences of
patients have a significant impact on the effectiveness of the
treatment. If patients can choose their preferred method of
treatment, not only may they achieve better therapeutic
outcomes, but the completion rate of the treatment is also
likely to increase [91]. Virtual Reality Exposure Therapy, as
a highly personalized treatment plan, is particularly suitable
for military patients with PTSD who have a higher demand
for personalized treatment.

Although a multitude of psychological therapies have
proven to be somewhat effective in the treatment of Post-
Traumatic Stress Disorder, against the backdrop of current
international tensions and frequent regional conflicts, the
issue of PTSD among military personnel has become more
pronounced. For this special group, particularly post-war
veterans, the treatment of PTSD still faces many challenges.
Firstly, many veterans, influenced by various factors, drop
out during the treatment process and become uncontactable
during follow-up visits, failing to complete the entire
treatment regimen. This results in an inability to verify the
therapeutic outcomes, which may point to deficiencies in
the acceptability and compliance of existing therapies.
Additionally, it could be related to a lack of professional
expertise among medical personnel. Secondly, for patients
with PTSD who also have co-occurring issues such as
substance abuse, depression, and anxiety, the efficacy of
universal psychological treatment plans is limited. It is
necessary to further consider the applicability and specificity
of treatment approaches for this particular group of
patients. Thirdly, the current therapeutic approaches
encounter a significant decline in efficacy during the post-
intervention follow-up period, indicating that the
assessment of long-term and delayed effects of psychological
treatments has not been adequately emphasized. This
oversight has led to a deficiency in understanding and
managing the recurrence of PTSD and issues related to
treatment resistance. Consequently, there is an urgent need
for an in-depth analysis of existing treatment strategies and
the exploration of novel therapeutic methods to meet the
long-term treatment needs of patients.

Future research should place a greater emphasis on the
prevention and treatment of PTSD caused by warfare,
prioritizing first-line interventions, especially Cognitive
Processing Therapy and Prolonged Exposure Therapy (PET).
These evidence-based approaches have demonstrated

substantial efficacy in addressing military-related PTSD.
Additionally, Mindfulness interventions stand out as valuable
alternative therapies, providing a complementary and diverse
treatment option. Simultaneously, embracing advancements
in technology is crucial for enhancing the therapeutic
benefits of traditional psychotherapeutic tools. Integrating
new technological tools, such as web-based platforms,
computer applications, and virtual reality technologies, offers
innovative avenues for improving intervention outcomes. By
leveraging these tools, the field can adapt and evolve to meet
the unique challenges and complexities of PTSD treatment in
military populations. The synergy of established
psychotherapeutic methods and cutting-edge technology
holds great promise in furthering the effectiveness of
interventions and ultimately improving the well-being of
military personnel dealing with PTSD.

Conclusion

CPT and PET exhibit significant efficacy as evidence-based
psychotherapeutic treatments for military PTSD.
Mindfulness interventions serve as effective alternatives,
especially when conventional interventions show limited
benefits. Given individual differences and high dropout
rates, web- and computer-based tele-interventions and
personalized interventions using virtual reality may enhance
the overall effectiveness of first-line psychotherapeutic
interventions for military PTSD patients. Further high-
quality studies are crucial for validating the clinical and
individual benefits of emerging psychotherapeutic
treatments in military populations with PTSD.
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Forbes et al. (2012) [27] Yes 1 1 1 1 1 1 0 1 1 1 9

Suris et al. (2013) [28] Yes 1 1 1 0 0 1 1 1 1 1 8

Kozel et al. (2017) [29] Yes 1 0 1 0 0 1 1 1 1 1 7
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Haynes et al. (2020) [17] Yes 1 0 1 1 1 1 1 1 1 1 9

Najavits et al. (2018) [32] Yes 1 1 1 0 0 0 0 1 1 1 6
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Dunn et al. (2007) [34] Yes 1 1 1 0 0 1 1 1 1 1 8

Possemato et al. (2015) [35] Yes 1 1 1 0 0 0 1 1 1 1 7
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Nacasch et al. (2011) [39] Yes 1 1 1 1 0 1 1 1 1 1 9

Ford et al. (2018) [40] Yes 1 1 1 0 0 1 1 1 1 1 8

Back et al. (2018) [41] Yes 1 1 1 0 0 1 0 1 1 1 7

Thorp et al. (2019) [42] Yes 1 1 1 0 0 1 0 1 1 1 7

Yuen et al. (2015) [43] Yes 1 1 1 0 0 1 1 1 1 1 8

Reger et al. (2016) [44] Yes 1 1 1 0 0 1 1 1 1 1 8

Foa et al. (2017) [45] Yes 1 1 1 0 0 1 1 1 1 1 8

Nidich et al. (2018) [46] Yes 1 1 1 0 0 1 0 1 1 1 7

Castillo et al. (2016) [47] Yes 1 0 1 0 0 1 1 1 1 1 7

Schnurr et al. (2003) [48] Yes 1 1 1 0 0 0 1 1 1 1 7

Sloan et al. (2018) [12] Yes 1 1 1 1 0 1 1 1 1 1 9

Niles et al. (2012) [51] Yes 1 1 1 1 0 0 0 1 1 1 7

Bormann et al. (2013) [53] Yes 1 1 1 0 0 1 1 1 1 1 8
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(continued)

Studies 1 2 3 4 5 6 7 8 9 10 11 PEDro sum score

Carwford et al. (2019) [54] Yes 1 1 1 0 0 1 1 1 1 1 8

Yes 1 1 1 0 0 1 1 1 1 1 8

Kearney et al. (2012) [49] Yes 1 0 1 0 0 0 1 1 1 1 6

Polusny et al. (2015) [50] Yes 1 1 1 0 0 1 1 1 1 1 8

Jasbi et al. (2018) [19] Yes 1 1 1 0 0 0 1 1 1 1 7

King et al. (2013) [52] Yes 1 1 1 0 0 0 1 1 1 1 7

Lang et al. (2016) [55] Yes 1 1 1 0 0 0 1 1 1 1 7

Rice et al. (2018) [56] Yes 1 1 1 0 0 0 1 1 1 1 7

Ready et al. (2010) [60] Yes 1 1 1 0 0 1 1 1 1 1 8

Mclay et al. (2011) [61] Yes 1 1 1 1 0 1 1 1 1 1 9

Beidel et al. (2017) [62] Yes 1 0 1 1 1 1 1 1 1 1 9

Liu et al. (2019) [57] Yes 1 1 1 0 0 1 1 1 1 1 8

Maieritsch et al. (2015) [58] Yes 1 1 1 0 0 0 1 1 1 1 7

Litz et al. (2007) [59] Yes 1 1 1 0 0 1 0 1 1 1 7

Kip et al. (2013) [75] Yes 1 1 1 0 0 0 1 1 1 1 7

Rosen et al. (2016) [65] Yes 1 1 1 0 0 0 1 1 1 1 7

Kehle-Forbes et al. (2019) [77] Yes 1 1 1 0 0 1 1 1 1 1 8

Harris et al. (2018) [78] Yes 1 1 1 0 0 1 0 1 1 1 7

Jain et al. (2020) [80] Yes 1 1 1 0 0 0 1 1 1 1 7

Church et al. (2013) [63] Yes 1 1 1 0 0 0 1 1 1 1 7

Cook et al. (2010) [64] Yes 1 1 1 0 0 1 1 1 1 1 8

Average score 7.60
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