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Abstract

Background: Military and Veteran
populations experience higher rates of
posttraumatic stress disorder (PTSD)
compared to civilians. While trauma-
focused psychotherapies are generally
recommended as first-line treatments, the
effectiveness of various treatments in
military populations requires further
investigation.

Objective: This meta-analysis aims to
synthesize the current literature regarding
effectiveness of psychotherapies,
pharmacotherapies, and combination
treatments for PTSD in military populations.

Data Sources: This preregistered review
(PROSPERO: CRD42021245754) was
conducted in accordance with
Preferred Reporting Items for
Systematic Reviews and Meta-

Analyses and Cochrane guidelines.
A search was conducted using
PsycINFO, MEDLINE, Embase,
CINAHL, and ProQuest Dissertations
and Theses.

Study Selection: The final sample included
data from 414 studies.

Data Extraction: Full study methodologies
can be found in the published protocol
(Liu et al, 2021).

Results: The pooled random-effects
model found effect size across all PTSD
treatments (k=712) was g=0.96,
compared to g =0.45 for control
conditions (k=122). Clinician-
administered measures indicated larger
treatment effects (g=1.02) than self-
reported measures (g=0.82).
Combination therapies yielded the largest
effects (g =2.17), outperforming both
psychotherapies and pharmacotherapies

alone. No significant differences were
found across control conditions.

Conclusion: Findings suggest that
integrating psychotherapies and
pharmacotherapies may address multiple
dimensions of PTSD more effectively
than monotherapies. However, these
results contrast with the prioritization of
trauma-informed psychotherapies over
pharmacotherapies, as recommended
by the 2023 US Department of Veterans
Affairs/Department of Defense
guidelines. Future research should focus
on subclass analyses and long-term
outcomes to refine treatment strategies
for PTSD in military populations. Tailoring
treatment plans to individual needs
remains crucial for optimizing recovery
and long-term symptom management.
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osttraumatic stress disorder (PTSD) presents with

a complexity of symptoms and challenges for the

individual. The primary symptom clusters for
diagnosis include re-experiencing the traumatic event,
avoidance of internal or external triggers, and stimuli that
may remind the individual of the trauma, emotional and
cognitive distress, and hyperarousal.l> Military and

due to the nature and extent of military-related trauma
exposures.* Altogether, these nuances add a layer of
complexity to an already difficult mental illness to treat.
Meanwhile, meta-analytic evidence and treatment
guidelines for PTSD have often focused on findings from
civilians and general populations,®~” with restrictive criteria
of inclusion that often limits evidence to randomized

Veteran populations experience comparably higher rates
of PTSD relative to civilians.? Furthermore, substantive
literature highlights distinctions in PTSD risk factors,
etiology, prognosis, and recovery in military populations
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control trials. Together, they reduce the applicability of
evidence to real-life contexts that are often marked by
issues of comorbidities and treatment of chronic
conditions with multiple interventions.

Editor’s Note

We encourage authors to submit papers for consideration as part of our Focus

on Psychotherapy section. Please contact John C. Markowitz, MD, at
psychiatrist.com/contact/markowitz, or Rachel C. Vanderkruik, PhD, at

SRl Psychiatrist.com

psychiatrist.com/contact/vanderkruik.
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Clinical Points

- This meta-analysis revealed that pharmacotherapy
and psychotherapy are equally effective for treating
military-related PTSD.

. Combining pharmacotherapy and psychotherapy
produced the most significant effects, outperforming
either approach used alone.

- Treatment planning for military and Veteran populations
should prioritize patient-centered approaches,
incorporating combination therapies to address
complex symptom profiles where appropriate.

Treating PTSD

In practice, treating PTSD often begins with either
trauma-focused psychotherapy or psychotropic
medication. Past meta-analyses have generally found
trauma-focused psychotherapies to be of greater
effect compared to psychotropic medications (eg,
effect size [95% CI] of —2.74 [-2.97 to -2.50]
vs —1.50 [-1.56 to —1.43]).” Indeed, trauma-focused
psychotherapies are recommended as first-line treatment,
and “gold standard” interventions include cognitive
processing therapy, eye movement desensitization and
reprocessing, and prolonged exposure.®®

Medication treatments are also frequently prescribed
for PTSD. Pharmacotherapy focuses on managing
psychiatric symptoms by modulating neurotransmitters
in the brain. First-line pharmacologic treatments include
the use of selective serotonin reuptake inhibitors (SSRIs: eg,
citalopram, paroxetine, sertraline, fluoxetine) and selective
serotonin and norepinephrine reuptake inhibitors (SNRI:
eg, venlafaxine, duloxetine).® The SSRIs primarily enhance
serotonergic signaling to regulate hyperactivity in the
amygdala, improve connectivity with the prefrontal cortex
for emotional regulation, and normalize hippocampal
activity, while SNRIs additionally increase norepinephrine
levels, addressing adrenergic dysregulation to reduce
hyperarousal and improve prefrontal control over limbic
activity. Together, these modulations establish balance in
neural circuits responsible for fear response, emotional
regulation, and memory processing.!” Outside of commonly
used antidepressants, other agents may be used, including
sympatholytic (eg, clonidine; modulate the adrenergic
system to reduce hyperarousal),'! anxiolytics (eg,
benzodiazepines; enhance GABAergic activity to exert
calming effects on the limbic system), antipsychotics and
anticonvulsants (eg, quetiapine, lamotrigine; modulate
dopaminergic or glutamatergic pathways, respectively,
impacting neural circuits involved in emotional regulation
and hyperexcitability, such as the striatum and
hippocampus).!>-1#

Beyond standard psychotherapies and
pharmacotherapies, there has been an increased focus on
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the exploration of alternative and emerging treatments for
PTSD. For example, psychedelics or alternative treatments
such as psilocybin,'> 3,4-methylenedioxymethamphetamine
(MDMA),' and ketamine!” are being explored in clinical
trials for their potential to enhance psychotherapy in
treatment-resistant cases. Animal-assisted therapy, often
conducted with canines and horses, has been found to be
effective in reducing depression, PTSD, and anxiety
symptoms.'®* Mindfulness-based interventions, which focus
on cultivating presence and awareness, are also adopted for
their day-to-day benefits in stress management.'
Altogether, these treatments represent a shift towards more
diverse and holistic approaches to PTSD intervention

and care.

The use and effectiveness of various treatments for PTSD
in military populations may be influenced in different ways.
First, military personnel adhere to strict regimens and
participate in structured mental health training and
routines as part of initiatives such as the Comprehensive
Soldier and Family Fitness Program.? Relatedly, military
culture and core values such as duty, honor, and resilience
can influence treatment outcomes serving as both protective
and risk factors.?! These cultural factors can encourage
treatment adherence but may also contribute to internalized
stigma about seeking help. High rates of avoidance have been
observed in military populations with PTSD, which may
hinder session attendance, negatively impacting compliance
with between session work, and ultimately result in high
dropout rates for psychotherapies.?? In addition, there may
be a more pronounced degree of distrust for professionals
observed in military populations, which may influence
therapeutic alliance.?>? This distrust may be further
exacerbated by real (eg, air crews) or misperceived potential
career consequences associated with seeking psychiatric
treatment, which may contribute to hesitancy among active-
duty military personnel.?® Finally, treatment outcomes may
also depend on availability of health care coverage, clinician
familiarity and previous success in using similar treatments,
avoidance of specific side effects, and patient preference.?
Altogether, obtaining a satisfactory treatment response may
necessitate successive trials of several treatment modalities.

Review Aims

In 2023, the US Department of Veterans Affairs/
Department of Defense PTSD Clinical Practice Guidelines
reduced the number of recommended treatments and
prioritized trauma-focused psychotherapy over
pharmacotherapies as initial interventions. As of 2023,
evidence reviewing the relative effectiveness of
psychotherapies and pharmacotherapies for PTSD in
military populations has been mixed, with a dearth of reviews
synthesizing relevant literature in military populations.>”
While most reviews found the effects of psychotherapies to
be greater than those of pharmacotherapies,” a few studies
have indicated that pharmacotherapies may be superior.*
However, it should be noted that most reviews are not
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Figure 1.

Preferred Reporting Items for Systematic Reviews and Meta Analyses (PRISMA) Flow Diagram

| Identification of studies via databases and registers

| |
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c Records removed before
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§ by database automation
de-limiter (n = 1205)
Records screened Records excluded
(n =12002) (n=10532)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval
(n =1470) (n=190) (n=1)
Reports assessed for Reports assessed for
eligibility (n = 1280) eligibility (n =1)
Reports excluded
(n =866)

Studies included in review
(n=414)

Reports of included studies
(k = 834)

2PsycINFO-OVID (n = 5050); MEDLINE-OVID (n = 3978); EMBASE-OVID (n = 5631); CINAHL (n = 5033); ProQuest Dissertation & Theses (n = 91).

focused on military populations and thus may overlook the
nuances in which PTSD treatment may be distinct within
these populations.

This study aims to address the lack of tailored meta-
analytic evidence for PTSD treatments in military
populations by synthesizing the effectiveness of
psychotherapies, pharmacotherapies, and combination
treatments specific to this group. While current
treatment guidelines often prioritize trauma-focused
psychotherapies, this analysis evaluates whether such
prioritization is fully supported by evidence in military
contexts. In this review, we will focus on overall
differences between treatment groups and compare their
effects against each other and to controls.

METHODS

The current meta-analysis is registered via
PROSPERO (CRD42021245754)*" and performed
following PRISMA reporting guidelines. A search was
conducted across the following databases: PsycINFO,
MEDLINE, Embase, CINAHL, and ProQuest Dissertation
and Theses. The search strategy used the following
keywords: treatment, trial, intervention, military,
combat, soldiers, veterans, PTSD, and posttraumatic
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stress disorder. The final sample included data from
414 studies published between 1980 and 2021 (Figure 1;
for full list of included articles, see: https://osf.io/rt6zu/).
Studies were included if they met the following criteria:
(1) adult participants, (2) military population, (3) PTSD
diagnosis attributed to military service, (4) incorporated
some form of treatment, and (5) PTSD symptom change
were measured using validated PTSD tools. Exclusion
criteria included (1) reviews, (2) studies with fewer
than 5 participants, (3) studies without a primary or
secondary focus on PTSD in military populations, and
(4) studies without quantitative data (eg, protocols).
Studies included treatment groups assessing
psychotherapies (k =387; interventions grounded in mental
health care through psychotherapy delivered by registered
mental health professionals), pharmacotherapies (k = 86;
treatments that involve using medications as the primary
method of therapy), combination therapies (k =55; eg,
combined treatments of psychotherapy and
pharmacotherapy, multiple psychotherapies, and/or
psychotherapy with experimental approaches), alternative
therapies (k = 184; nonconventional and/or emerging
approaches [eg, animal-assisted therapy or ketamine]), and
122 controls (waitlist control, active control/placebo, and
treatment-as-usual). For combination therapies, we
additionally distinguished between psychotherapy and
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pharmacotherapy combinations, and other combinations in
subgroup analyses. Of note, multiple samples may be
extracted from the same study, and each study may contain
more than one experimental condition (eg, psychotherapy
vs pharmacotherapy vs control). In addition to study
characteristics, sample characteristics, and moderator
information, data extraction included pre-post changes on
continuous measures of PTSD symptoms via validated self-
report and clinician-administered measures of PTSD. Full
study methodologies can be found in the published protocol
via Liu et al.*!

Data Integration and Analysis

Comprehensive Meta-Analysis® software and R* were
used for all analyses. The inter-rater reliability for study
inclusion following 2 rounds of screening by independent
screeners was determined at x = 0.88, indicating a high
level of agreement. Studies were grouped based on
treatment type and participant characteristics. Hedges
g effect size was computed using the mean difference
of pre- and postintervention values to determine
treatment efficacy. A pre-post correlation of
r=0.77 was determined using mean correlation values
of previous published meta-analysis.?** While the meta-
analytic database included data for all treatment
conditions for both self-reported and clinician-
administered data, the current paper will focus on
examinations of psychotherapies, pharmacotherapies,
and combination therapies relative to controls.3

RESULTS

Characteristics of the Included Studies

A total of 834 samples from the included studies
contained data from 37,808 participants. Sample sizes
ranged from 5 through 522, with significant variations
across studies. Studies were conducted predominantly in
the United States, followed by other allied nations, including
Canada, the United Kingdom, and Australia. Of the
samples included, 62 (-7%) were mixed military samples,
60 were active duty (-7%), and the remaining 712 were
Veterans (—85%). Effect sizes reported in the current meta-
analysis ranged from g =-0.66 to 17.25, Qgs3 =17,098.90,
12=95.12, P<.001. The Q and I? statistic indicate
significant heterogeneity among the effect sizes, meaning
variability is unlikely due to random chance alone. The
mean effect size reported across all samples was a point
estimate of 0.89, SE=0.02, CI=0.85-0.93.

Overall Effects of PTSD Treatments

To evaluate the overall effects of PTSD treatments, we
pooled samples that contained psychotherapies,
pharmacotherapies, combination therapies, and alternative
or emerging forms of treatments. The overall mixed-model
random effects model determined the effect size across all
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Table 1.
Test Statistics for Comparison Analyses
95% Cl
k g SE Llower Upper [? Q
Psychotherapy 139 1.06 0.06 0.95 1.177  96.56 -
Pharmacotherapies - - - - - 96.02 047
Alternative - - - - - 96.03 287
Combination - - - - - 9673 17.35"
Control - - - - - 9596 31.20"
Pharmacotherapy 62 113 008 097 129 93.88 -
Alternative - - - - - 9339 421
Combination - - - - - 9537 1459
Control - - - - - 9336 2820
Alternative 44 090 0.08 0.75 .05 9253 -
Combination - - - - - 9546 21.96™*
Control - - - - - 9193 1097+
Combination 18 217 026 166 268 95.89 -
Control - - - - 9519 35.72"
Controls 47 056 007 043 070 9093 454
Active control/placebo 19 074 0.4 047  1.02 94.81 -
TAU 16 052 010 031 072 88.63 -
No treatment 12 041 0.07 028 054 5523 -

ltalicized values in Table 1 represent the reference subgroup’s sample size (k),
effect size (g), standard error (SE), and 95% confidence interval.
*p<.05; * p<.01; ** p<.001.

Abbreviations: Cl = confidence interval, g =Hedges g, k=number of samples,
Q= Q@-statistics (Cochran’s observed dispersion), SE = standard error,
TAU =treatment as usual.

treatment samples (k=712) to be g=0.96, SE=0.02,
CI=0.92-1.01, compared to g =0.45, SE =0.04,
CI=0.37-0.52 for control conditions (k = 122). Of these
reported effects, some were assessed using self-report
measures, while others relied on clinician-administered
interviews. We thus evaluated whether the mean estimate
would vary as a result of measurement using Q-statistics.*
Indeed, there was a significant difference between clinician-
administered (k=263) and self-reported (k =449) values,
Q=19.72, P<.001. Across samples, clinician-administered
measures of PTSD detected larger treatment effects
(g=1.11, SE=0.04, CI=1.01-1.19) compared to self-
reported (g =0.89, SE=0.02, CI=0.91-0.99). Given the
observed differences in effect sizes, subsequent analyses
were conducted with clinician-administered measures

of PTSD.

Subgroup Analyses

To assess the effects of the treatment groups on
clinician-administered PTSD symptom measures, a total
of 263 samples were entered into a mixed, random effect
model. The results indicated a significant difference
across treatment groups; Q3 =23.37, P<.001. The pooled
effect size showed a positive effect for all treatment
groups ranging from g =-0.90 to 2.17. All treatments
were significantly more effective compared to controls,
while the evaluation of effect sizes between control
groups did not detect differences across types of controls
(P=.1). Effect sizes also did not significantly differ
between psychotherapies and pharmacotherapies
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Figure 2.

Funnel Plots of Standard Error by Hedges ¢°
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aFunnel plot depicting the relationship between the standard error and Hedges g for the studies included in the meta-analysis. Blue
circles represent actual studies, and red circles represent imputed studies identified through Duval and Tweedie’s trim and fill
method to adjust for potential publication bias. Studies above 0 on the x-axis represent positive effect sizes, whereas those below
0 indicate negative effect sizes. The symmetrical spread of circles around the mean effect size suggests lower risk of publication
bias, while asymmetry indicates potential bias, with missing studies imputed to balance the distribution.

(P =.49), though pharmacotherapies were found to be
more robust compared to alternative therapies (P =.04).
Notably, combination therapies yielded significantly
larger effects compared to monotherapies
(psychotherapies, pharmacotherapies, and alternative
therapies alone) (Table 1). While the unit of analyses
were too small to compare combination treatments that
included alternative therapies (eg, rTMS), we compared
those that combined multiple psychotherapies (g =1.23,
SE=0.21, CI=0.81-1.65), with interventions
combining psychotherapies with pharmacotherapies,
g=2.48, SE=0.41, CI =1.68-3.29. Between-groups
analysis revealed a significant difference, Q, =7.32,

P =.007, suggesting that the robustness of combination
therapies lies in psycho-pharmacologic interventions.
Table 1 demonstrates the effects of various treatment
and control groups in comparison analyses.

Publication Bias

Publication bias was assessed through several proxy
measures, including visual evaluation of funnel plot, classic
fail-safe N, and Duval and Tweedie’s trim and fill. These
variable indexes offer evaluations of entire biases that may be
observed in study effects, as well as nuanced assessment of the
degree of influence biases may have in the current sample.

Funnel plot. Visual inspection of the funnel plot of SE by
Hedges g observes higher concentration of studies on the right
side of the mean, relative to the left (Figure 2). Indeed, imputed
SE values (in red) denote the number of missing studies.
These observed values reflect that smaller studies with larger
than average effects are likely published, potentially
contributing to biases in effects represented in publications.
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Classic fail-safe N. This meta-analysis incorporates data
from 834 samples, which yield a z-value of 161.90289 and
corresponding 2-tailed P-value of .00000. The fail-safe N is
5,690,042. This means that we would need to locate and
include 5,690,042 “null” samples in order for the combined
2-tailed P-value to exceed .050. In other words,

6,822.6 missing studies would be needed to nullify the
effects of the observed studies.

Duval and Tweedie’s trim and fill. Under the random
effects model, the point estimate and 95% CI for the
combined studies are 0.89 (0.85—-0.93). Using trim and fill,
the imputed point estimate is 0.63 (0.58—0.67).

DISCUSSION

This meta-analysis summarizes outcomes for PTSD
treatments in military populations. Our findings revealed that
clinician-administered measures of PTSD indicated larger
treatment effects compared to self-reported measures, likely
due to clinicians’ ability to detect subtle symptom changes
and avoid biases inherent in self-reporting. In contrast to
prior reviews,*”* the pooled estimates did not vary widely
between individual psychotherapies, pharmacotherapies, and
alternative treatments. Instead, we found the most robust
evidence in support of combining therapies, and in
particular, the combination of psycho-pharmacologic
interventions relative to monotherapies alone.

These results align with growing evidence supporting
the effectiveness of combination therapies, as highlighted by
recent reviews, such as that by Guidi and Fava,®® that
suggest the sequential administration of psychotherapy
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following pharmacotherapy may reduce the risk of relapse,
further supporting the efficacy of combination therapies.
Similarly, Stewart and Wrobel*® emphasized that
pharmacologic interventions might be particularly effective
as initial treatments when symptom severity hinders
psychotherapeutic engagement. Combination treatments
may be more efficacious than monotherapies for several
reasons. First, pharmacotherapy may provide rapid
symptom relief, setting the stage for more effective
psychotherapeutic interventions.* Further, the use of
combination therapies is complementary to structured
approaches to treatments as well as target-based
approaches that use a combination of psychoeducation,
psychotherapy, and pharmacotherapy to manage specific
symptoms and outcomes.

Our findings suggest that prioritization of trauma-
focused psychotherapy over medications is not fully
supported by evidence.* This paper was intended
to provide a high-level overview of treatment effects
while contributing additional information to debates
on the effectiveness between psychotherapy and
pharmacotherapy in military populations. Despite the
robust findings in support of combination therapies, the
choice between treatment modalities should ultimately
be tailored to individual patient needs by incorporating
clinician recommendations, patient preferences, symptom
profiles, and logistical considerations such as access to
care and support systems. Study findings complement
the need for client-centered and open-minded treatment
planning when treating PTSD in military populations.

Limitations

While this paper conducts broad comparative analyses,
they are not intended to be a substitute for specific
assessments of each treatment type. Further research is
necessary to investigate distinctions among groups and
therapy categories, including different categories of
psychotherapies, classes of pharmacotherapies, emerging
and alternative interventions, treatment modalities, and
study and population characteristics. In addition, our efforts
to be inclusive in our inclusion criteria may increase the
heterogeneity of study samples and designs that contribute
to underlying variabilities in methodologies, therapeutic
interventions, and outcome measures, contributing to
potential biases. Notably, the studies included in this meta-
analysis spanned from 1980 to 2021, a period marked by
significant changes in PTSD diagnostic criteria and
treatments. These changes are represented via the
heterogeneity in our sampled data, as evidenced in the I
and Q statistics presented. However, while the data are
heterogeneous, they are uniformly heterogeneous across
subgroups, thus suggesting results are unlikely due to
chance. Future analyses may look at the impact of
publication year and changes in diagnostic criteria on study
effects. In our paper, we also focus exclusively on clinician-
administered PTSD measure, which could underrepresent
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patient-reported experiences on treatment effectiveness.
Finally, while the current review highlights differences in
psychotherapies and pharmacotherapies, our review limits
the comparison to other types of interventions. Future
analyses will delve deeper into subclass analyses as well as
explore networks of symptoms and comorbidities within
the included sampled studies. The chronicity of symptoms
also remains a concern, with long-term follow-up required to
assess the sustainability of treatment effects.

CONCLUSION

In conclusion, this study highlights the importance
of tailoring PTSD treatment plans to the unique
needs of military populations. While trauma-focused
psychotherapies remain an essential part of care, our
findings suggest that pharmacotherapies and combination
treatments should not be overlooked as viable and effective
alternatives. Rigid prioritization of one treatment modality
over others, particularly in the absence of strong supporting
evidence, risks limiting the scope of care and may reduce
the likelihood of optimal outcomes. Clinicians should adopt
a flexible, evidence-based, and patient-centered approach to
treatment planning, integrating both psychotherapy and
pharmacotherapy where appropriate. Ultimately, this work
underscores the need for expanded, nuanced strategies to
better support recovery and resilience in military
populations with PTSD.
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