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ABSTRACT

Introduction:

Musculoskeletal (MSK) injuries and associated pain disorders are one of the leading causes for soldiers not being medi-
cally fit for deployment, impacting force capability and readiness. Musculoskeletal pain continues to be a leading cause
of disability within military services and is associated with a substantial financial burden. A better understanding of the
effectiveness of MSK pain management strategies is required. This review was designed to determine the efficacy of
nonsurgical interventions, such as physiotherapy, exercise, pharmacology, and multidisciplinary programs, to manage
MSK conditions in active serving military populations.

Materials and Methods:

MEDLINE, Embase, CINAHL, and SPORTDiscus were searched to identify relevant randomized clinical trials. Rec-
ommended methods were used for article identification, selection, and data extraction. The Cochrane Risk of Bias tool
and the Grade of Recommendation, Assessment, Development, and Evaluation were used to appraise the studies. Where
possible, meta-analyses were performed. The review was conducted according to the PRISMA guidelines.

Results:

Nineteen articles (1,408 participants) met the eligibility criteria. Low back pain (LBP) was the most frequently inves-
tigated condition, followed by knee pain, neck pain, and shoulder pain. Early physiotherapy, exercise and adjunct
chiropractic manipulation (for LBP), and multidisciplinary pain programs (physiotherapy, occupational therapy, and
psychology) (for chronic MSK pain) improved pain (standardized mean difference ranged from —0.39 to —1.34; low
strength of evidence). Participation in multidisciplinary pain programs, adjunct chiropractic manipulation, and early
physiotherapy improved disability (for LBP) (standardized mean difference ranged from —0.45 to —0.86; low to very
low strength of evidence). No studies evaluated pain medication. Dietary supplements (glucosamine, chondroitin sul-
fate, and manganese ascorbate), electrotherapy, isolated lumbar muscle exercises, home cervical traction, or training in
virtual reality showed no benefit. The studies had a high risk of bias, were typically underpowered, and demonstrated
high clinical heterogeneity.

Conclusions:

Currently available randomized clinical trials do not provide sufficient evidence to guide military organizations or health
care professionals in making appropriate treatment decisions to manage MSK pain in active serving military person-
nel. Future research is essential to enable evidence-based recommendations for the effective management of MSK pain

conditions in this unique population.
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INTRODUCTION
Pain and musculoskeletal (MSK) conditions limit human
performance.! Both are prevalent in active individuals,’
including active serving military personnel.>* The physical
demands of military-specific occupations can be
unpredictable. Military personnel can be exposed to high
operational tempos and variable environmental conditions.*
These factors, combined with significant training loads and
high-performance requirements, increase the risk of MSK
injury or experiencing pain.’

Musculoskeletal injuries and associated pain disorders are
one of the primary causes for soldiers not being medically fit
to be deployed and are the leading cause for disability within
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military services.® In the U.S. Army, more than 50% of sol-
diers sought medical care for MSK injuries in 2018, resulting
in over 2 million medical encounters,> more than 8 million
limited duty days,” and US$434 million in direct patient care
costs.” Similar findings have been reported in other military
organizations. For example, the incidence of MSK injury in
The Netherlands Armed Forces ranged from 12.5 to 53.3 per
100 person-years across units.

Musculoskeletal-related pain presentations are the most
common primary pain diagnoses in U.S. soldiers.” Approx-
imately one in three (34.7%) U.S. military personnel
experienced low back pain (LBP) between 2017 and 2018.°
Furthermore, back and neck pain are reportedly more com-
mon to become persistent or chronic in nature (i.e., beyond
the expected tissue healing time, often defined as a duration
of >3 months) compared to other pain conditions.'! The preva-
lence of chronic pain is greater than 40% in serving military
personnel returning from deployment.’>-'? Persistent pain can
increase an individual’s risk of developing secondary health
deficits including psychological complications and disabil-
ity.>"” Furthermore, poorly managed persistent pain has been
identified as an independent risk factor for suicidal ideation
and behavior in veterans.'3

There is a concern that the true burden of MSK injuries
on military health systems is not adequately represented in
the literature. Injury concealment is common, with more than
half of surveyed soldiers within a combat brigade stating that
they had an injury and they did not report to medical ser-
vices.!* Consequently, MSK injury and pain across military
populations are likely to be underreported'* and present a sig-
nificantly larger challenge to the efficiency and operational
effectiveness of military organizations.'>

Currently, there are several reviews for the management
of MSK pain in general'®!7 and athletic populations.'® How-
ever, the findings of these reviews may not be applicable to
active military populations. Considerations need to be made
for military occupational tasks, such as the use of weapon
systems or operating heavy machinery, both of which are
fundamental in combat environments.'” For example, cer-
tain medications have side effects on cognitive function and
mood?” and are therefore not compatible with performing full
military duties. Another consideration in military medicine is
the use of over-the-counter medications, such as nonsteroidal
anti-inflammatory drugs (NSAIDs). The majority (81%) of
soldiers reportedly use over-the-counter medications as an
injury management strategy.'* Prescription of NSAIDs is
associated with up to five times greater risk of stress fractures
in military training.?! Thus, persistent use of over-the-counter
medications may potentially exacerbate the overarching issue
of MSK pain and reduced force capability.

The purpose of this review was to summarize the cur-
rent evidence for the efficacy of nonsurgical interventions
for MSK conditions within the unique structure of military
medicine. The review is limited to active serving populations,
as veterans and recruits differ from active serving populations
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in many ways (e.g., work stressors, exposure to training,
and deployment environments), and thus the outcomes of
interventions may differ.

METHODS

The study is reported according to the PRISMA state-
ment?? and the Measurement Tool for Assessing Systematic
Reviews.?

Eligibility Criteria

Studies were considered for inclusion in this review if they
met the following inclusion criteria: (1) study design: ran-
domized clinical trial (RCT); (2) participants: active serving
military personnel only; (3) pathology: acute or chronic MSK
conditions; (4) treatment: conservative (i.e., nonsurgical)
interventions, such as physiotherapy, exercise, pharmacology,
and multidisciplinary programs; and (5) outcome measures:
pain intensity, disability, and/or global perceived effect. Stud-
ies were excluded if (1) the study group(s) were not active
serving military personnel, i.e., veterans, trainees, recruits,
or beneficiaries (e.g., dependents of military personnel); (2)
surgery was part of a multidisciplinary program; or (3) the
intervention was postoperative management.

Outcome Measures

Studies that assessed at least one of the following self-reported
outcome measures were considered: (1) a measure of sever-
ity or intensity of pain (e.g., visual analog scale or numerical
pain rating scale); (2) a measure of disability (e.g., Oswestry
Disability Index or Roland—Morris Disability Questionnaire),
or (3) a measure of the overall treatment effect (e.g., Global
Perceived Effect of Global Rating of Change score).

Literature Search

MEDLINE, Embase, CINAHL, and SPORTDiscus were
searched from their respective inception dates up to October
2021. The search strings were developed in collaboration with
a university research librarian. Reference lists of included
papers and military medicine conference abstracts from the
past 10 years were screened for additional studies. Studies had
to be published in English in peer-reviewed journals.

Study Selection

Retrieved references were imported in Covidence (Veritas
Health Innovation, Australia).>* Two investigators (C.L.B.
and H.W.T.) independently screened the titles and abstracts
for potential inclusion. When the title and abstract suggested
that the study met the criteria, or when insufficient informa-
tion was available in the title and abstract, the full-text article
was screened. Discrepancies between the two investigators
were resolved via discussion, or a third investigator (K.E.)
would be consulted if the two investigators could not resolve
the discrepancy.
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Data Extraction

Data from each study that met the selection criteria were
extracted independently by two reviewers (C.L.B. and
H.W.T.) using a standardized data collection form. Data
extracted for each study included publication details, study
design, study setting, sample size, demographical patient
data, outcome measures, and summary statistics. If numerical
data were not available, the corresponding author of the publi-
cation was contacted via email. If no response was received, a
digital screen ruler (Adobe Acrobat software, Adobe Inc., San
Jose, CA, USA) was used to extract data from the published
graphs.

Risk of Bias

Included studies were assessed independently for method-
ological quality by two reviewers (C.L.B. and H.-W.T.) using
the Cochrane Risk of Bias 2.0 tool.”> Domain-level judg-
ments were made to provide the basis for an overall risk of
bias judgment for each included study. Domains included bias
arising from the randomization process, deviations from the
intended interventions, missing outcome data, measurement
of the outcome, and in selection of the reported results. Any
discrepancies between reviewers were discussed and resolved.
If a consensus was not reached, a third reviewer (K.E.) was
consulted.

Strength of the Evidence

The strength of the body of evidence was assessed using
the Grade of Recommendation, Assessment, Development,
and Evaluation (GRADE) approach.?® All included studies
had to be RCTs and therefore allocated an a priori ranking
of high. Domains that reduced the strength of the evidence
included risk of bias, inconsistency of results, indirectness,
and imprecision.

Synthesis of Results

A quantitative synthesis (meta-analysis) using random effects
modeling was performed if the degree of clinical diversity
of the included studies was deemed acceptable and statis-
tical heterogeneity was assessed as low (I><40%).”” If a
meta-analysis was not possible, a narrative synthesis was per-
formed. Statistical analyses were performed using RevMan
(Version 5.4) software.”® The standardized mean difference
(SMD) was calculated where adequate data were available.

RESULTS

Electronic and manual searches identified 708 references.
After removal of duplicates (n =217), 491 titles and abstracts
were screened for suitability. Of these, 50 were selected for
full-text review. Thirty-one studies were excluded for not
meeting the selection criteria, leaving a final yield of 19
articles for data extraction and analysis.””~*” Articles were
most frequently excluded for recruiting mixed populations
(n=13), trainees or recruits (n =5), or not using an outcome
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of interest (n=6). A flowchart of this process is presented
in Figure 1.

Meta-analyses could not be performed because of highly
variable study characteristics in the included studies. Con-
sidering this variability, formal testing of heterogeneity was
deemed unnecessary, and thus, quantitative pooling of results
was deemed inappropriate.

Characteristics of Included Studies

The 19 included studies were published between 1995 and
2021 and involved a total of 1,408 participants. Study char-
acteristics and a summary of results are presented in Supple-
mentary Table S1. Thirteen of the included studies involved
the U.S. military services,??-31-34:37-40.44-47 and two stud-
ies were conducted in Dutch Army populations.®**® Other
services included the Canadian*' and Iranian Military** and
the Israeli** and Danish Air Force.*® All branches of military
were represented: three studies included only air force per-
sonnel, 4943 two studies included only navy personnel,?®-3’
three studies were based in army populations,®>3>-3 and 11
studies included either all branches of service or did not spec-
ify otherwise.!:33:34.38.39.41.42,44-47 Eive studies included
male participants only,*’-33:37-40:42 and 14 studies included
both male and female personnel.?%-31-34,36,38,39,41,43-47

Low back pain was the most frequently investigated MSK
condition,?%:31:32,34-40,42,45.46 Three studies addressed inter-
ventions for acute LBP.3!-*2:3* Two studies assessed knee
pain,***7 and one study included both knee pain and LBP.*’
Other evaluated regions included neck pain*’** and shoul-
der pain,*! and one study included any chronic MSK pain
condition.??

The interventions in the experimental groups for the man-
agement of MSK pain included early physiotherapy inter-
vention,” multidisciplinary pain programs (physiotherapy,
occupational therapy, and psychology),’’-3* adjunct manip-
ulative treatment,>!-3*%® exercise therapies,32’35 136,40-43,45,47
a dietary supplement of combined glucosamine, chon-
droitin sulfate, and manganese ascorbate,”’ and electrother-
apy modalities.’*+%>-47 The interventions in the control
groups consisted of usual care,??-31:33,34,38,39,41,43,45.47 yqi¢.
list,30:33:46 exercise,*’-4>** physiotherapy,*® and ice applica-

tion.32

Summary of Findings

Of the 19 included studies, 18 were suitable for quantita-
tive analysis.??~33:33-47 Results of the statistical analysis are
presented in Figures 2 and 3.

Low back pain

Exercise therapy for LBP revealed varied results. A study of
13 U.S. Air Force personnel revealed strength exercises for
core muscles for LBP reduced in-flight pain severity (SMD:
—-1.25; 95% CI: -2.48 to —0.01) (Fig. 2A); however, pain
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Records excluded

Full-text articles excluded,

with reasons

Non-English publication

FIGURE 1. Overview of the selection of studies.

disability scores were not different when compared to con-
tinuation of the participants’ usual exercise routine (SMD:
-1.07; 95% CI: =2.27 to 0.13) (Fig. 3A).** Similarly, neu-
romuscular exercise training was superior to usual exercise
routine in 30 Iranian Military personnel for LBP intensity
(SMD: —1.34; 95% CI: -2.14 to —0.54) (Fig. 2A), but there
was no improvement in perceived disability scores (SMD:
—-0.73; 95% CI: —-1.48 to 0.01) (Fig. 3A).*? Isolated lumbar
extensor strengthening in Dutch Army personnel with LBP
was not significantly better when compared to both wait-list
and usual care (Fig. 3A).33:3¢ Postural exercises, when com-
pared to no exercise, in 149 U.S. Army personnel with acute
LBP demonstrated no benefit to long-term pain (SMD: 0.05;
95% CI: —0.35 to 0.45) or disability (SMD: —0.13; 95% CI:
-0.53 to 0.27) (Figs. 2A and 3A).*? Progressive exercise pro-
grams developed for subacute LBP were not more beneficial
compared to usual care for pain severity scores (SMD: 0.09;
95% CI: —0.35 to 0.52) (Fig. 2A).%

The use of oral glucosamine combination therapy for
degenerative LBP showed no benefit over placebo for pain
severity (SMD: -0.33; 95% CI: -0.91 to 0.26) (Fig. 2A) or
perceived disability scores (SMD: —0.20; 95% CI: -0.78 to
0.38) (Fig. 3A).%” No improvement in LBP intensity scores
were reported for electrotherapy modalities®®* or adjunctive
osteopathic manipulation®! (SMD: —0.50; 95% CI: —1.00 to
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0.00) (Fig. 2A) when compared to usual care alone. In con-
trast, two studies reported positive outcomes for chiropractic
manipulation in addition to usual care in 201 U.S. mili-
tary personnel with acute LBP when compared to usual care
alone.*** One study*® demonstrated reduced pain intensity
(SMD: -0.69; 95% CI: —1.08 to —0.31) (Fig. 2A) and dis-
ability (SMD: -0.62; 95% CI: —1.00 to —0.24) (Fig. 3A) with
adjunct chiropractic manipulation. The SMD could not be cal-
culated for the other study because of inadequate available
data.?*

Early physiotherapy for acute LBP in active U.S. mili-
tary personnel was beneficial in reducing pain intensity scores
(SMD: -0.39; 95% CI: -0.75 to —0.02) (Fig. 2A) and pain
disability scores (SMD: -0.45; 95% CI: -0.82 to —0.09)
(Fig. 3A) when compared to usual care.® Participation in
a multidisciplinary pain program also demonstrated reduc-
tions in LBP disability scores (SMD: —0.86; 95% CI: —1.58
to —0.14) (Fig. 3A); however, improvement in pain inten-
sity scores was not significant when compared to usual care
(SMD: -0.30; 95% CI: —0.98 to 0.39) (Fig. 2A).%°

Neck pain

The use of home cervical traction had no effect on reduc-
ing the intensity of flight-related neck pain compared to no
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A)

Author (year) Intervention Mean (SD) N
Alvani et al (2021)* Neuromuscular exercise -2.06(2.55) 15
Brandt et al (2015)* Core strength exercise -1.60 (0.83) 6

Campello et al (2012)%
Cruser et al (2012)*
Dettori et al (1995)%
Leffler et al (1999)7

Pain program -220(261) 16
-327(2.57) 33
-1.96 (0.77) 119

Glucosamine combination tablet -48.40 (85.37) 23

OMT + usual care

Postural exercises

Std. Mean 95% CI  Mean (SD) N Control

Difference condition
-1.34  -2.14,-054 1.20 (2.17) 15 Usual exercise
-125  -2.48,-001 -0.40(0.95) 7 Usual exercise
-0.30 -098,039 -1.40(2.64) 17 Usual care
-0.50 -1.00,000 -1.80(3.25) 30 Usual care
005 035,045 -2.00(0.82) 30 Ice only
-033 -0.91,0.26 -19.20 (90.16) 23 Placebo

Nayback-Beebe et al (2017)**PEMF + usual care -0.40 (241) 36 -0.25 -0.73,0.22 0.30(3.05) 32 Usual care
Rhon et al (2018)° Early physiotherapy -1.68 (2.98) 58 -039  -0.75,-0.02 -0.52(3.00) 61 Usual care
Talbot et al (2021)% NMES + usual care -0.50 (3.80) 43 0.18 -0.24,0.61 -1.15(3.28) 43 Usual care
Talbot et al (2021)* PEP + usual care -0.85(3.36) 42 0.09 -0.35,0.52  -1.15(3.28) 43 Usual care
Vining et al (2020)* Chiropractic manipulation -0.90 (1.30) 55 -069  -1.08,-0.31 0.00 (1.30) 55 Waitlist
-2 -1 0 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Bahat et al (2021)% VR exercise -10.70 (34.40) 22 0.36 -0.23,0.95 -22.60 (31.38) 23 Usual care
Chumbly et al (2016)*° Home cervical traction 050(122) 12 -0.07 -0.97,0.73 0.60 (1.53) 12 No traction
2 -1 0 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Leffler et al (1999)*" Glucosamine combination tablet -42.50 (65.53) 21 -0.41 -1.02,021 -15.7(64.16) 21 Placebo
Talbot et al (2019)*7 NMES + usual care -1.30(3.19) 19 -0.17 -0.81, 047 -0.70 (3.64) 19 Usual care
Talbot et al (2019)4 WALK + usual care -140(294) 20 -0.21 -0.84,042  -0.70 (3.64) 19 Usual care
Talbot et al (2019)*" Combination -1.20(298) 20 -0.15 -0.78,048 -0.70 (3.64) 19 Usual care
Talbot et al (2020)* NMES + HEP -098(244) 33 -0.10 -0.58,0.38  -0.71(2.88) 34 HEP only
Talbot et al (2020)* TENS + HEP -1.23(292) 33 -0.18 -0.66,0.30 -0.71 (2.88) 34 HEP only
Talbot et al (2020)* Combination -0.71(287) 30 0.00 -049,049 -0.71(2.88) 34 HEP only
-2 -1 0 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI Mean (SD) N Control
Difference condition
Gatchel et al (2009)* Pain program -2.30(3.12) 30 + | -0.74  -1.24,-024 -0.10(2.77) 36 Usual care
-2 -1 0 1 2

FIGURE 2. Pain intensity. (A) Interventions for low back pain. (B) Interventions for neck pain. (C) Interventions for knee pain. (D) Interventions for
musculoskeletal pain. HEP: home exercise program; NMES: neuromuscular electrical stimulation; OMT: osteopathic manipulative therapy; PEMF: pulsed
electromagnetic frequency; PEP: progressive exercise program; SMD: standardized mean difference; TENS: transcutaneous electrical nerve stimulation; VR:

virtual reality; WALK: graduated strength walking program.

traction in 21 Danish fighter pilots (SMD: -0.07; 95% CI:
—-0.97 to 0.73),%° nor did virtual reality self-kinematic train-
ing in 45 Israeli pilots (helicopter and fighter) compared to
usual care (SMD: 0.36; 95%CI: —0.23 to 0.95) (Fig. 2B).*3

Shoulder pain

There was no benefit of group exercise over usual physiother-
apy care for perceived rotator cuff pain disability scores in 31
Canadian military personnel (SMD: 0.54; 95% CI: —-0.18 to
1.26) (Fig. 3B).*!

e70

Knee pain

Electrotherapy modalities in isolation or in combination with
exercise showed no benefit for knee pain severity compared to
usual care (SMD: —-0.17; 95% CI: —-0.81 to 0.47) or exercise
alone (SMD: -0.10; 95% CI -0.58 to 0.38 and SMD: —0.18;
95% CI: —0.66 to 0.30) (Fig. 2C).***’ Similarly, the use of
oral glucosamine combination therapy for degenerative joint
disease did not produce significant improvement in knee pain
scores (SMD: —0.41; 95% CI: —1.02 to 0.21) (Fig. 2C) or per-
ceived disability compared to placebo in U.S. Navy personnel
(SMD: -0.22; 95% CI: —0.83 to 0.39) (Fig. 3C)."’
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Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Alvani et al (2021)? Neuromuscular exercise -6.93 (12.04) 15 -0.73 -148,001 3.33(15.03) 15 Usual exercise
Brandt et al (2015)*° Core strength exercise -491(5.77) 6 B ———— -1.07 -2.27,0.13 146 (5.32) 7 Usual exercise
Campello et al (2012)*° Pain program -13.80 (10.08) 16 —— 086 -1.58,-0.14 -3.30(13.38) 17 Usual care
Cruser et al (2012)* OMT + usual care -7.93(795) 33 —_— -0.33 -0.82,0.17 -5.19(8.71) 30 Usual care
Dettori et al (1995)% Postural exercise -9.56 (3.52) 119 RS S— -0.13 -0.53,027 -9.09 (3.51) 30 Ice only
Harts et al (2008)% HI lumbar strength exercise -3.00(290) 23 _— -0.33 -093,026 -1.80 (4.10) 21 Waitlist
Harts et al (2008)% LI lumbar strength exercise -2.00(5.70) 21 ——— -0.04 -0.64,0.57 -1.80(4.10) 21 Waitlist
Helmhout et al (2008)* Lumbar strength exercise -490 (6.65) 71 J— - -0.08 043,027 -440(6.08) 56 Usual care
Leffler et al (1999)°7 Glucosamine combination tablet -47.70 (81.53) 23 —_— -0.20 -0.78,0.38 -32.10 (68.58) 23 Placebo
Rhon et al (2018)*° Early physiotherapy -12.52(17.08) 58 —_— -045 -0.82,-0.09 -4.86(16.69) 61 Usual care
Vining et al (2020)* Chiropractic manipulation -0.90 (1.30) 55 —— -0.62 -1.00, -024 -1.00(3.51) 55 Waitlist
2 -1 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Ager et al (2019)* Neuromuscular exercise -12.30 (10.20) 15 —1—-— 0.54 -0.18,1.26 -18.70 (12.7) 16 Usual care
-2 -1 0 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Leffler et al (1999)% Glucosamine combination tablet -23.20 (64.61) 21 4..'_ 022 -0.83,0.39 -9.80(54.53) 21 Placebo
2 -1 0 1 2
Author (year) Intervention Mean (SD) N Std. Mean 95% CI  Mean (SD) N Control
Difference condition
Gatchel et al (2009)* Pain program -21.80 (31.83) 30 + | -0.62  -1.12,-0.12 -2.50(29.84) 36 Usual care
-2 -1 0 1 2

FIGURE 3. Pain disability. (A) Interventions for low back pain. (B) Interventions for shoulder pain. (C) Interventions for knee pain. (D) Interventions for
musculoskeletal pain. HI: high intensity; LI: low intensity; OMT: osteopathic manipulative therapy; SMD: standardized mean difference.

Chronic MSK pain

Participation in an interdisciplinary pain program reduced
MSK pain intensity (SMD: —-0.74; 95%CI: —1.24 to —0.24)
and pain disability scores (SMD: —0.63; 95% CI: —1.12 to
—0.12) in 66 U.S. military personnel (Figs. 2D and 3D).3

Risk of Bias

Included studies were screened and assessed by two review-
ers (C.L.B. and H-W.T.). There was a good level of agree-
ment between the two reviewers (94% agreement; 89/95
judgments).>* All studies had a high risk of bias or some
concerns. This was largely because of the methodologi-
cal issues of potential unblinding or selective reporting. All
studies included the use of patient-reported outcome mea-
sures, thus potentially influencing the results by knowl-
edge of the intervention received. One study used a
placebo-controlled intervention, hence reducing the risk of
unblinding.’” Ten studies had reported preregistration with
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clinical trial repositories,?!34:36:39:42=47 of which three stud-
ies?-39:46 had published protocol papers.*—>° Twelve studies
implemented an intention-to-treat analysis.3!»34-37,39,41,43-47

Only eight studies reported acceptable levels of compli-
ance.29-32,33,35,39,40,42,46

Strength of the Evidence

The strength of evidence for the management of MSK pain in
active serving military populations was “low” to “very low”
using the GRADE framework. Despite all outcomes being
assigned an a priori ranking of “high” for study design (RCT),
initial rankings were double-downgraded because of the high
risk of bias and imprecision of results. Some outcomes were
further downgraded because of inconsistency in results of
interventions.

DISCUSSION
This review identified 19 relevant RCTs evaluating var-
ious conservative interventions to manage various MSK
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conditions in 1,408 active serving military personnel. The
most frequently studied condition was LBP, followed by knee
pain. The most common interventions were exercise therapy,
manipulation therapy, and electrotherapy modalities. The rel-
atively low number of studies for various MSK conditions
and multiple interventions indicated that the available evi-
dence is limited. Furthermore, the evidence was of “low” to
“very low” strength, with some studies lacking methodolog-
ical rigor and others deemed high risk or having concerns
regarding the introduction of bias. Therefore, interpretation of
the results and implications for patient management should be
made with caution. The low quality of the evidence found in
this review is in line with reviews of the management of MSK
conditions in other populations.>'-3? Similarly, a small body of
evidence,’? heterogeneity of interventions and cohorts,’? and
methodological rigor’! were cited as areas of potential bias. A
disproportionate representation of certain body regions within
the available research was also similar to reviews of the
management of MSK pain in other populations.’! The most
studied condition was LBP (13/19 studies). Although LBP is
the most prevalent MSK disorder in active serving military
groups,>? the prevalence of presentations varies depending on
the service type and job role. For example, in army popula-
tions, lower limb injuries are the most prevalent.”*3> Almost
50% of all MSK injuries sustained over a 1-year period are
attributable to the lower extremity,> yet only three included
studies investigated lower limb MSK conditions.*”-#**:47 Neck-
related MSK pain is prevalent in pilots and aircrew,’® with an
estimated incidence ranging from 29% to 57%.°° Moreover,
neck- and shoulder-related MSK pain is common within the
navy branch of service.> Yet, there were only three identified
RCTs that studied neck and neck-shoulder pain,**#!+43 which
may limit the extrapolation of results to other prevalent MSK
conditions.

Of the studies captured in the present review, exercise
therapy was the most common form of intervention for the
management of MSK pain (9/19 studies). Although the treat-
ment effect varied, it appears exercise is better than rest.
However, when interpreting the results of this review, it is
important to consider the heterogeneous control conditions,
allowing for participants to exercise as per “usual care.” The
inclusion of exercise in the management of MSK pain is in
line with high-quality clinical practice guidelines.'” Similarly,
the implementation of multidisciplinary or interdisciplinary
pain programs encompasses the consistent recommendations
of using a patient-centered multimodal approach. The use
of manipulative therapies is recommended as adjunct thera-
pies as part of multimodal care, but not recommended as a
stand-alone treatment.!”

Despite attempting to capture a diverse range of MSK
pain presentations and nonsurgical management strategies,
only one study that met the inclusion criteria assessed a
dietary supplementation intervention.*” Because of the poten-
tial for harm and implications for personnel’s deployability
status, pharmacological interventions were also of interest.
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Unfortunately, we were unable to identify any RCTs evalu-
ating the use of medication (prescription or over-the-counter)
for the management of MSK pain. Rather, pain medication
(e.g., NSAIDs and acetaminophen) were reported as a co-
intervention in some studies.?!+34-37-40:45.46 Recent literature
on strategies for the management of MSK pain implemented
by active serving personnel report that over-the-counter and
opioid medications are frequently used.'?"'*>7 Thus, the lack
of representation of pharmacological management strategies
in this review may not be reflective of current practice.'*>’
Future research comparing the effectiveness of these medica-
tions, including assessment of potential harms and benefits in
this population, is required.

Factors to consider when assessing the effectiveness of an
intervention include compliance, co-intervention, and con-
tamination.”® Adherence to an intervention is crucial as it
can greatly influence the perceived effectiveness of an inter-
vention.” Compliance is particularly relevant to exercise
therapies and self-directed programs, both requiring partic-
ipant motivation to complete the intervention protocol as
intended.®® Less than half (42%) of the included studies
reported acceptable levels of compliance,??:32:33:35,39,40,42,46
and no study controlled for co-interventions. Heterogeneous
control conditions and minimal restriction on the use of
therapies external to the study protocol may have impacted
the overall treatment effect, e.g., variations in medica-
tions used, the types and intensity of physical activity, and
rest. The use of pain education and advice regarding self-
management strategies was commonly included in standard
care protocols and may also have had an underestimated
influence. For example, in general populations, education
and self-management advice have been recommended as a
first-line management approach for MSK pain.!” The appli-
cation of intention-to-treat analysis by 63% of included stud-
ies would minimize the risk of bias introduced by poor
compliance.

Inherent to studies assessing self-reported outcomes is the
methodological difficulty of blinding the outcome assessor.
In effect, the participant is the outcome assessor, and most
nonpharmacological interventions cannot be delivered in a
blinded manner to the participant. Another source of bias
common to the included studies was being statistically under-
powered. More than half?°—31:34-36,38-41.44.45 of the included
studies did not meet the a priori power calculations or desired
sample size for pain-related outcomes, thus reducing the
robustness of the findings. Many of the studies cited lim-
itations to study recruitment in active serving populations.
Reasons included the transient nature of posting cycles and
impromptu taskings or deployments removing participants
from the study setting. These limitations could be addressed
by planning for longer time periods to capture data. Alter-
natively, ensuring data collection methods are transferrable
between medical centers in order to avoid loss of follow-up.

The inclusion of only studies with an RCT design in active
serving military populations narrowed the search yield to 19
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studies. Studies were limited to active serving populations
to capture the evidence for strategies applied in the unique
structure of military medicine and the associated constraints
of military service. Summarizing the evidence regarding the
magnitude of treatment effect was complicated by variability
in the included interventions and the control groups (placebo,
wait-list, and active treatments). Many interventions were
not performed in isolation or heterogeneous control condi-
tions were used stating “usual care” or “standard care” as
the comparison. These conditions may differ between studies
depending on the setting, services involved, and country.

There are a number of additional limitations that must be
considered when interpreting the findings of this review. The
conclusions are limited because of the small number of studies
and low strength of the evidence, and clinical heterogene-
ity precluded the inclusion of a meta-analysis. Additionally,
the review itself was limited to English-language studies,
potentially introducing language bias. An attempt to limit pub-
lication bias was made by conducting a search of the gray
literature. Limiting the review to include only RCTs may also
have excluded some high-quality observational studies within
this population but attempted to provide the highest level
of evidence available to military medicine. The majority of
the included studies (13/19) were also based in U.S. military
populations. The unequal representation of other countries
further limits the generalizability of the evidence because of
the inevitable variation in factors, such as medical systems,
training, and equipment design.

To the authors’ knowledge, this is the first systematic
review investigating the management of MSK conditions in
active serving military populations. Subsequent reviews may
benefit from broadening the scope to include high-quality
observational studies to capture a wider range of interventions
that are representative of current practice. Future high-quality,
adequately powered trials are warranted. Producing a larger
sample size and capacity to pool data would be beneficial to
further validate these findings and enable evidence-based rec-
ommendations to guide military organizations and health care
professionals.
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