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High treatment dropout rates reported in recent literature have brought into question the effectiveness of trauma-focused posttraumatic
stress disorder (PTSD) treatments among military populations. The aim of the current systematic review was to evaluate PTSD treatment
dropout rates among military populations by treatment type and other study-level variables. We searched four databases as well as gray
literature for randomized controlled trials that evaluated evidence-based PTSD treatments in samples of active duty personnel and/or
veterans. In total, 26 studies were included in this review, with a total of 2,984 participants. We analyzed dropout rates across treatment
types using multivariate meta-analysis. Across all forms of treatment, the aggregated dropout rate was 24.2%. Dropout percentages based
on treatment type were 27.1% for trauma-focused treatments, 16.1% for non—trauma-focused treatments, and 6.8% for waitlist groups.
We found substantial heterogeneity between studies that was not explained by military status or other study-level covariates. Summary
risk ratios (RRs) comparing relative dropout between treatment groups indicated that trauma-focused treatment groups had a higher risk of
dropout compared to non—trauma-focused treatments, RR = 1.60. The statistical heterogeneity of within-treatment dropout risk ratios was
negligible. Dropout rates among military patients receiving trauma-focused therapies were only slightly higher than those reported in the

literature among civilian populations and were not explained by study-level covariates.

Psychotherapy dropout is considered a significant problem
that limits the effectiveness of treatment. Although treatment
dropout does not preclude some degree of symptom improve-
ment, both naturalistic studies and randomized clinical trials
have demonstrated an association between attending more
treatment sessions and a higher degree of symptom improve-
ment (Szafranski et al., 2017; Zieve et al., 2019). Furthermore,
research has found that in some cases, prematurely ending
psychotherapy may lead to poorer outcomes than if treatment
was never sought (Masi et al., 2003; Pekarik, 1985). Several
meta-analyses have investigated dropout rates from PTSD
treatment. One such meta-analysis, which included both ran-
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domized and nonrandomized trials, compared eight different
PTSD treatment types. Dropout rates ranged from 8.8%, 95%
CI[2.9%, 23.7%], for integrated approaches to 28.5%, 95% CI
[22.4%, 35.6%], for full cognitive behavioral therapy. Dropout
from trauma-focused treatments (TFTs), including cognitive
processing therapy (CPT; 95% CI 16.3%, 33.1%) and behavior
exposure therapy (BET; 95% CI [19.3%, 27.6%]), was closest
to the rate for full CBT at 23% (Swift & Greenberg, 2014).

Another meta-analysis of dropout from PTSD randomized
clinical trials (RCTs) found an average dropout rate of 18%,
95% CI [14.8%, 21.8%] (Imel et al., 2013). Dropout rates
were higher for group treatment modalities and treatments
with a higher number of sessions but not for TFTs. Variabil-
ity in dropout rates was associated with between-study differ-
ences except when comparing TFTs to present-centered therapy
(PCT) (Imel et al., 2013).

Evidence suggests that PTSD treatment dropout rates are
higher among military than civilian study populations. In a
study of outpatient veterans being treated with either prolonged
exposure (PE) or CPT, Kehle-Forbes et al. (2016) reported an
average dropout rate of 38.5%, with veterans who were younger
and being treated with PE most likely to drop out of treatment.
In another investigation of PTSD treatment dropout, using data
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from three RCTs conducted with active duty military samples,
Berke and colleagues (2019) found a lower average dropout
rate than those reported in veteran samples (30.7%, 95% CI
[26.9%, 34.5%]) but a similar dropout rate for TFTs (37.7%,
95% CI [30.0%, 45.4%]). Moreover, a systematic review of
dropout from PTSD treatments, which combined studies of Iraq
or Afghanistan combat veterans with studies of active duty mil-
itary, found similar dropout rates to those reported by both
Kehle-Forbes et al. (2016) and Berke et al. (2019) (i.e., 36%,
95% CI [26.2%, 43.9%]; Goetter et al., 2015). This review,
however, included studies of routine clinical practice, which
may have affected the dropout rate.

Research has further demonstrated that treatment dropout
rates for TFTs appear to be higher relative to non-TFTs (Belsher
et al., 2019; Berke et al., 2019; Imel et al., 2013; Kitchiner
et al., 2019). However, first-line evidence-based treatments for
PTSD are, almost exclusively, TFTs (U.S. Department of Vet-
erans Affairs [VA] & Department of Defense [DoD], 2017).
This reliance on TFTs for PTSD in military populations has
been questioned due to high dropout rates, among other fac-
tors (Steenkamp et al., 2020; Straud et al., 2019). Steenkamp
and colleagues (2020) speculate that high dropout rates among
military patients may be attributable to a mismatch between
this clinically complex disorder and current manualized TFTs,
whereas other researchers point to the unique barriers that
might influence military dropout rates (Hoge et al., 2014).

Military-specific barriers to treatment, which could influence
dropout, include frequent changes of duty station, deployment,
and training exercises in remote locations. Further barriers
identified by military personnel include feeling they could
handle behavioral health (BH) problems without professional
treatment, work-related interferences, the stigma associated
with receiving treatment, and concerns regarding confidential-
ity (Hoge et al., 2014). Veterans have reported similar barriers
to seeking or completing BH treatments, including logistic
concerns and negative beliefs about treatment beliefs, but with
unique additions, such as not wanting to talk about past painful
events, not trusting VA providers, and negative experiences
following their return from war (Sayer et al., 2009).

Although past research seems to indicate that treatment
dropout is higher for TFTs than non-TFTs among military pop-
ulations, researchers have identified methodological problems
with meta-analyses that have compared dropout numbers be-
tween studies instead of within the same study (Imel et al.,
2013). Imel and colleagues (2013) argue that variations in treat-
ment dropout may be an artifact of between-study treatment
comparison rather than a function of the difference between
TFTs and non-TFTs. For example, the influence of differing
study sample compositions, treatment lengths, or treatment for-
mats on treatment effects across studies cannot be discounted.
In a direct within-study comparison of TFTs and non-TFTs,
Imel and colleagues (2013) found no difference in dropout
rates except between TFTs and PCT. However, Imel and col-
leagues’ meta-analysis included studies composed of mostly
civilian samples. To our knowledge, there are no published

meta-analyses that focus on within-study dropout comparisons
of TFTs and non-TFTs in samples of military participants.

For the current systematic review, we compared the dif-
ferences in PTSD treatment dropout rates reported in RCTs
that included active duty military and veteran study popula-
tions. We evaluated the within-study dropout rates found for
TFTs compared to non-TFTs. We also evaluated whether any
between-study variations (i.e., study country, sample size, ses-
sion length or duration, telehealth vs. in-person modality, incen-
tivization) explained the differences in dropout rates between
TFTs and non-TFTs. As no consistent predictors of PTSD treat-
ment dropout have been found in military study populations,
we included several variables that have not been reported in
past analyses but may have impacted dropout propensities (e.g.,
incentivization, manualized developer on the study team, and
non-U.S. samples).

Method
Search Strategy

We searched for relevant studies in MEDLINE (via Ovid),
EMBASE (via Elsevier), PsycINFO (via Ovid), and the
Cochrane Central Register of Controlled Trials. We also exam-
ined the “gray” literature, which includes nonpublished trials
and dissertations (i.e., ClinicalTrials.gov, the World Health Or-
ganization International Clinical Trials Registry Platform, Pro-
Quest Dissertations & Theses OPEN, and Open Access The-
ses & Dissertations). Searches were conducted from June 18th,
2018, to June 19th, 2018, with no restriction regarding publi-
cation date. Searches included a combination of keywords and
medical subject heading (MeSH) terms (see the Supplementary
Materials for an example search strategy).

To meet the inclusion criteria, studies had to be RCTs that
examined PTSD as the primary outcome of interest and in-
cluded at least one treatment condition that was given a “strong
for” recommendation in the VA/DoD clinical practice guide-
line (CPG; VA/DoD, 2017). We also restricted the population
to adult active duty military or veterans. Studies that utilized an
intervention modified from those strongly recommended by the
VA/DoD CPG were included only if the original treatment ap-
proach was used as a comparator (e.g., conventional imaginal
PE vs. virtual reality PE).

Study Selection

The search identified 1,747 potentially relevant records from
the academic literature and an additional 1,202 records from the
grey literature and hand-searching of citations within articles.
After the removal of duplicates, two reviewers independently
screened 2,158 records. Disagreements were resolved through
consultation with a third reviewer. All reviewers were psycholo-
gists. Of these initial articles, 1,934 records did not meet the in-
clusion criteria and were excluded. Three full-text records were
unavailable, and 13 records within 10 studies were from ongo-
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Figure 1
Flow Diagram of the Study Selection Process
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ing projects that had, at the time, insufficient data for inclu-
sion in the current analyses. The remaining 208 records went
through a full-text review for eligibility. In total, 138 of these
records were excluded, leaving 70 eligible articles representing
26 studies that were ultimately included in the present qualita-
tive and quantitative synthesis (see Figure 1).

Data Collection and Screening Process

The two screeners independently extracted all relevant
data from the included studies. Disagreements were resolved
through discussion or in consultation with a third reviewer. We
used a standardized, pilot-tested abstraction form for the data
extraction. If data reported in an article were incomplete, the
authors of the relevant study were contacted up to two times to
request additional data.

Data Items

For the current study, we defined primary and secondary
treatment dropout as the total number of participants who
stopped attending treatment sessions. Waitlist dropout was de-
fined as participants who withdrew from the study during the
treatment phase (i.e., after condition randomization and be-
fore posttreatment assessment). Secondary variables collected
included participant and study information. Participant infor-
mation included comorbid disorders, veteran era (for veteran
participants only), age, ethnicity, rank (for active duty partici-
pants only), educational attainment, and marital status. Study
information included country of origin, primary assessment,
clinical setting and condition (outpatient, inpatient, residen-
tial, individual, group, telehealth, in-home telehealth, mobile
health), session length, incentive type, number of assessments,
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number of sites, therapist education and experience, total par-
ticipants randomized, number of participants randomized per
group, dropout by study phase, and results.

Risk of Bias

Two independent reviewers evaluated the methodological
quality of each study via a risk of bias (ROB) assessment. We
resolved discrepancies through discussion. The ROB was mea-
sured at the study level and assessed using the Cochrane Col-
laboration ROB assessment tool (Higgins & Green, 2011; see
the Supplementary Materials and Supplementary Figure S1).

Synthesis of Results

The analysis of summary dropout proportions used the
double arcsine transformation of study-specific dropout pro-
portions (Barendregt et al., 2013). We examined total dropout
in each study using a univariate random-effects meta-analysis.
We also estimated dropout proportions stratified by type of
assigned treatment (i.e., TFTs, non—TFTs, and control condi-
tions). We used a multivariate random-effects meta-analysis
with an assumed zero within-study correlation between pro-
portions given the randomized design of the included studies
for the formal estimate of the summary dropout proportions
(White, 2009, 2011). Between-study correlations were es-
timated as an unstructured matrix. We compared dropout
between the treatment types using orthogonal contrasts of the
summary effect size measures. Statistical heterogeneity was
assessed using the I* values. Study-level covariates included
study population (e.g., military or veteran), country of origin,
total sample size, number of active treatment sessions, session
frequency, use of telehealth, use of incentives, and whether the
originator of the active treatment was part of the study team.
Covariates were considered individually to measure the effect
on statistical heterogeneity. We used the characteristics of the
primary treatment group when treatment groups with a com-
mon active treatment type (e.g., two TFTs or two non-TFTs)
were combined for analysis.

In a second analysis, we examined relative dropout in the
subset of studies with data for two or more treatment types.
We estimated the summary risk ratio for studies that compared
TFTs to non-TFTs and for studies that compared TFTs to con-
trol conditions. Summary risk ratios were estimated using uni-
variate random-effects meta-analysis. Study-specific risk ratios
were natural-logarithm transformed prior to analysis. For stud-
ies with a zero-cell value in the contingency table, 0.5 was
added to each cell.

Results
Systematic Review

We identified a total of 26 studies with 2,984 participants and
51 treatment groups in this systematic review (Table 1). Pub-
lication dates of the included studies were between 1994 and

2019. There were 20 studies with veteran-only samples, four
with active duty—only samples, and two with mixed veteran
and active duty samples. Most studies (84.6%) used current or
former members of the United States military as the primary
source population. The remainder were drawn from Israel (n
= 2), Iran (n = 1), and Australia (n = 1). All studies had one
or more treatment groups that underwent TFTs (PE = 46.2%;
CPT = 42.3%; EMDR = 11.5%). Approximately 50% of the
included studies had a non-TFT comparison treatment group
(i.e., biofeedback-assisted relaxation, PCT, transcendental
meditation, health education, or relaxation), and 30.8% had a
waitlist, minimal attention, or a non-TFT treatment-as-usual
condition (see Table 1). The definition of treatment as usual
(TAU) differed across studies. Two studies included trials
with a TAU comparator wherein participants could receive a
TFT (Forbes et al., 2012; Fortney et al., 2015), and two trials
specified that the TAU comparator excluded a TFT (Franklin
et al., 2017; Nacasch et al., 2011). For this review, we included
the studies with TFT TAU groups in the TFT group, whereas
studies that specified TAUs did not include TFTs were catego-
rized as having non-TFT comparator groups. Most treatments
were delivered in an outpatient setting (96.2%) and through
individual therapy (92.3%). The total number of treatment
sessions participants attended in each trial ranged from three to
30, with an average of nine sessions for the primary treatment
and seven sessions for the comparator treatment. Most sessions
were conducted biweekly or weekly, with session duration
ranging from 50 to 135 min.

Quality Assessment

The methodological characteristics of the 27 included stud-
ies are described in Supplemental Figure S1. Most studies had
a low risk of bias regarding their blinding of outcome assess-
ment (i.e., 21 of the 26 studies). Over half of the included stud-
ies had a low risk of bias on their randomization procedure
(61.5%), incomplete outcome data (57.7%), and selective re-
porting (53.8%). However, only 42.3% of the included studies
had a low risk of bias for allocation concealment, which could
indicate a selection bias. Due to the type of interventions, avoid-
ance of detection bias through the blinding of participants and
personnel was not possible. All but one of the included studies
reported active treatment dropout numbers for each treatment
group. For the article that did not, the primary authors were
contacted and able to provide this information. Few studies re-
ported specific reasons for dropout.

Synthesis of Results

Table 2 shows the distribution of treatment protocols across
study groups. For the present analysis, TFT and non-TFT pro-
tocols each constituted a single treatment type. In studies with
more than one treatment group within a treatment type, the data
for the groups were pooled.
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814 Edwards-Stewart et al.

Table 2
Description of Included Studies

Non-trauma-focused

Trauma-focused therapy therapy
(n =26) (n=12) Waitlist (n = 8)

Variable n % n % n %
Veteran-only population 20 76.9 8 66.7 5 62.5
Study outside the United States 4 15.4 2 16.7 1 12.5
Total sample size (V)

<50 9 34.6 5 41.7 3 37.5

50-99 6 23.1 2 16.7 2 25.0

> 100 11 423 5 41.7 3 375
> 12 sessions of treatment 14 53.8 7 58.3 - -
Session duration > 90 min 14 53.8 5 41.7 - -
More often than weekly 10 38.5 4 38.5 - -
Telehealth 2 7.7 1 7.7 - -
Incentive provided 9 34.6 6 34.6 4 50.0
Manual developer on study team 14 53.8 6 53.8 4 50.0
Absolute Dropout Discussion

Total dropout was moderate across the studies (Table 3).
Absolute dropout varied by treatment protocol in univariate
meta-analyses (see Supplementary Table S1). In the multivari-
ate meta-analysis, TFTs had a higher dropout proportion than
non-TFTs (i.e., .27,95% CI [.21, .34] vs. .16,95% CI[.12, .21],
respectively. Together, these two treatment types had a higher
proportion of participants who dropped out than the waitlist
treatment group (i.e., .07, 95% CI [.02, .14]; Supplementary
Table S2).

Statistical heterogeneity was moderate to high for all three
treatment groups. None of the covariates listed in Table 2 sub-
stantially reduced this heterogeneity for the TFT and non-TFT
groups. The use of an incentive explained a portion of the het-
erogeneity for the waitlist group whereby studies with an in-
centive had lower proportions of participant dropout (i.e., .00,
95% CI [.00, .04] vs. .16, 95% CI [.09, .24]; see Supplementary
Table S3).

Relative Dropout

Summary risk ratios for studies that compared two or more
of the treatment types are presented in Table 4. As suggested
by the comparison of absolute dropout proportions, TFTs con-
ferred a higher risk of participant dropout than either the non-
TFT or waitlist/TAU treatment types. Participation in non-TFTs
also conferred a higher risk of dropout than participation in
waitlist/TAU treatments. The statistical heterogeneity was sub-
stantially reduced in this analysis according to both the I esti-
mate and the associated Galbraith plots shown in Supplemen-
tary Figure S2.

We found an average between-study PTSD treatment dropout
rate of 24.3%, 95% CI [18.8%, 30.0%], among military and
veteran study participants. This dropout rate was considerably
lower than what was reported in the only other systematic re-
view of PTSD treatment dropout in military samples, which
was 36.0%, 95% CI1 [26.2%, 43.9%] (Goetter et al., 2015). The
difference between these findings may be attributable to Goet-
ter and colleagues’ inclusion of studies that (a) reported on
routine clinical care and (b) limited their samples to veterans
who had been deployed in support of recent military operations
in Iraq and Afghanistan. The current review included a broad
range of military personnel (i.e., active duty military and vet-
eran populations of all eras), which is a strength of the present
meta-analysis as it may provide a more accurate assessment
of the dropout rate from PTSD RCTs among military popula-
tions. The current method was similar to that used by Imel and
colleagues (2013), as we also performed within-study compar-
isons of dropout rates in RCTs. However, the studies Imel et al.
investigated included primarily civilian samples. Despite this
difference, the overall dropout rate found in the current study
was only slightly higher than that found by Imel et al. (2013),
who reported a rate of 18.3%, 95% CI [14.8%, 21.8%]). This
indicates that despite the previously identified additional per-
ceived barriers specific to military populations, PTSD treatment
dropout rates among military samples are only slightly higher
than dropout rates found in comparative systematic reviews of
primarily civilian samples.

We found considerable heterogeneity between studies that
was not explained by the inclusion of study-level covariates.
Unlike other meta-analyses and studies on this topic, we did
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Table 3
Overall Dropout, by Study
First author (year) Proportion 95% CI Weight (%)
Acierno (2017) 46 [.38, .54] 4.19
Agha (2018) 40 [.33, .46] 4.27
Ahmadi (2015) 31 [.20, .45] 3.69
Campbell (2016) 27 [.11,.52] 2.68
Carlson (1998) .03 [.01, .15] 3.46
Chard (2018) 43 [.33, .54] 3.96
Foa (2018) .14 [.11,.18] 4.36
Forbes (2012) 31 [.20, .43] 3.81
Ford (2018) 45 [.29, .62] 3.37
Fortney (2015) 13 [.10, .18] 431
Franklin (2017) 22 [.11, .41] 3.25
Jensen (1994) .16 [.06, .35] 3.18
Maieritsch (2016) 41 [.32, .51] 4.02
Monson (2006) 17 [.09, .28] 3.82
Morland (2014) 14 [.09, .22] 4.14
Nacasch (2011) 13 [.05, .30] 3.34
Nacasch (2015) .05 [.01, .17] 3.54
Nidich (2018) .05 [.03, .09] 4.27
Rauch (2015) 28 [.16, .44] 3.49
Reger (2016) .33 [.26, .40] 4.21
Resick (2015) .20 [.14, .29] 4.09
Resick (2017) 42 [.36, .48] 4.32
Schnurr (2007) .29 [.24, .35] 4.33
Suris (2013) 32 [.24, .40] 4.15
Thorp (2019) 18 [.12,.28] 4.01
Yehuda (2014) .29 [.18, .42] 3.74
Overall .24 [.19, .30] -

not find that the number of sessions (Imel et al., 2012), treat-
ment modality (telehealth vs. in-person; Goetter et al., 2015), or
age (Kehle-Forbes et al., 2016) impacted dropout among mil-
itary samples. Heterogeneity was reduced when we analyzed
relative dropout rates among individual studies. It is possible
that this reduction was due to the subset of studies retained in
the within-group subanalyses, which were more homogeneous
than those that were not included. Another explanation is that a
dropout propensity within a single study would be common to
all of its treatment groups.

The propensity for dropout was not uniformly distributed by
treatment protocol. The risk of treatment dropout was higher

for individuals in an active treatment condition than for those
in waitlist groups. An increased propensity to drop out of treat-
ment would be expected for active treatment groups compared
to waitlist groups due to the relative burden placed on partici-
pants: Waitlist participants are required to do little during the
“treatment phase,” whereas those receiving an active treatment
must attend sessions and complete between-session homework.
Such differences in the participation burden, however, do not
explain the higher risk of dropout from TFTs compared to
non-TFTs.

The current review offers support for the notion that TFTs
increase the risk of treatment dropout compared to other forms

Table 4

Summary Risk Ratios

Variable No. of studies RR 95% CI P (%)
Trauma-focused vs. non—trauma-focused 12 1.60 [1.29, 1.99] 0.0
Trauma-focused vs. waitlist 8 1.68 [1.11, 3.76] 26.6
Non-trauma-focused vs. waitlist 4 1.73 [0.83, 3.59] 0.0
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of treatment. Although a 27.1% dropout rate for TFTs is within
the expected range of dropouts reported for disorders other than
PTSD and their various treatments (Swift & Greenberg, 2017),
this rate is still considerably higher than the 16.1% we found
among participants randomized to non-TFTs. This finding sup-
ports growing concerns about the exclusive use of short-term,
trauma-based manualized treatments (Steenkamp et al., 2020),
as trauma-avoidant treatments such as PCT also appear to be
efficacious in the treatment of PTSD and carry a lower risk of
treatment dropout (Belsher et al., 2019; Imel et al., 2012). Possi-
ble explanations for this difference include the inherent rigidity
of receiving a manualized treatment for the TFT protocols as
compared to the non-TFT protocols, the difficulty of disclosing
trauma content in treatment, and participant treatment prefer-
ences. Such factors should be investigated in future research.

The risk of treatment dropout was not explained by military
status (active duty vs. veteran) in the current study. Given this,
it is possible that despite the unique barriers identified for and
by military participants, such barriers are not what impact treat-
ment dropout. The current study suggests that dropout might be
a function of treatment type rather than population or other ther-
apy variables (i.e., common factors, patient and provider char-
acteristics). However, further research is needed to confirm this
finding.

Most studies included in the current review were conducted
among veteran-only samples. We found few studies conducted
with exclusively active duty populations or those that provided
comparisons of dropout between active duty and veteran sub-
samples. Future research should continue to evaluate treatment
dropout rates among active duty military and veterans but in
direct comparison to civilian rates. This review was also lim-
ited by our exclusion of non—evidence-based treatments iden-
tified as first-line treatments in the VA/DoD CPG. Future re-
search should include more disorders and treatment types and
allow for comorbid conditions when investigating PTSD treat-
ment dropout among military populations.

In the present study, we defined dropout by the number of
participants to leave a study during the active-treatment phase.
Our definition of treatment dropout is limited by RCT report-
ing standards, wherein researchers primarily rely upon a CON-
SORT diagram to report treatment attrition. There is an inher-
ent limitation to reporting dropout in this way; consumers of
PTSD RCT outcome research cannot investigate if dropout was
a function of symptom severity, which is likely more valuable in
the analysis of treatment dropout than a comparison of dropout
numbers. It is possible that some of the participants who pre-
maturely terminated treatment did so because of symptom im-
provement or increased symptomatology and a lack of skills,
such as distress tolerance, which would have enabled partici-
pates to wait for symptom improvement. We are hopeful that
future research will be more flexible in its definition of treat-
ment completion (Foa et al., 2019; Galovski et al., 2012) or
rely on patient—therapist agreement (Nacasch et al., 2015). Such
research would offer more nuanced explanations of treatment
dropout.

Open Practices Statement

The study protocol was registered with PROS-
PERO (CRD42018097052) and is available from http:
/Iwww.crd.york.ac.uk/PROSPERO/display_record.php?
ID=CRD42018097052. Further requests for the data or
materials should be sent via email to the lead author at
amanda.e.stewart7.civ@mail.mil.
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