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SCOPING REVIEW

Functional Rehabilitation Criteria Required for a Safe Return to
Active Duty in Military Personnel Following a Musculoskeletal
Injury: A Scoping Review

Nadine Houghton,2 Jared Maynard,2 and Alice Aiken?

ABSTRACT

The objective of this article is to assess the types of musculoskeletal (MSK) injuries commonly affecting military
personnel and the outcome measures that may be used to predict a safe return to active duty post-injury. The key
word-driven electronic search identified 190 articles initially. Thirty-one articles remained following application
of inclusion and exclusion criteria. The United States published 27 of the 31 studies, most of which were
retrospective reviews, case series, prospective cohort studies, and randomized controlled trials. Based on inclusion
frequency, MSK injuries of the shoulder, back, knee, ankle, and foot are the most prevalent in military popula-
tions. Physical therapy interventions varied significantly even among similar injury types with return-to-duty rates
varying from 2 to 100 per cent over three to 20.9 months, depending on intervention and injury type. Many
varied outcome measures were used between studies to evaluate subjects. No concrete criteria currently exist
to evaluate readiness for a safe return to duty following an MSK injury. More widespread use of standardized
protocols for specific injuries and taking into consideration the physical requirements for each military occupa-
tional specialty will assist in determining the readiness of recovering soldiers to return to their full duties in the
future.

Key words: active duty personnel, enlisted personnel, job re-entry, military personnel, military recruits, reserve
personnel, return to active duty, return to duty, return to work

RESUME

Objectifs : Faire Iétude des types de blessures musculosquelettiques qui affectent le personnel militaire et les
résultats qui pourraient prédire un retour au service (RT) sécuritaire suite & la blessure. Design : Etude de délim-
itation de I’étendue. Source de données : Base de données électronique CINAHL, Medline, Embase et PEDro.
Sélection de 'étude : La recherche effectuée avec les mots-clés a identifié 190 articles au premier passage. Suite a
application des criteres d’inclusion et d’exclusion, 31 articles ont été sélectionnés. Résultats : 27 des 31 articles
ont été publiés aux Etats—Unis, dont la majorité consistait en des revues rétrospectives, réexamens de cas, études de
cohortes prospectives et des essais cliniques randomisés. En se basant sur la fréquence d’inclusion les blessures
musculosquelettiques de I'épaule, du dos, du genou, de la cheville et du pied sont les plus prévalent avec la popu-
lation militaire. Les interventions physio thérapeutiques variaient grandement, méme pour des blessures similaires,
avec des taux de retour au service entre 2 et 100% prenant entre 3 et 20.9 mois, tout dépendant des interventions
et du type de blessure. Plusieurs indicateurs des résultats variés ont été utilisés entre chaque étude pour évaluer les
sujets. Conclusion : Pour le moment, aucun critere n’existe pour évaluer un retour au service sécuritaire suite a
une blessure musculosquelettique. L'utilisation des protocoles standards pour une blessure spécifique, ainsi que
la prise en considération des exigences physiques de chaque spécialités de travail militaire aidera a déterminer la
disponibilité opérationnelle d’un soldat qui se rétablit d’une blessure avant son retour au service.

Mots clés : personnel militaire, retour au service, retour au travail, personnel militaire actif, gradés et hommes de
troupes, recrus militaires, membres de la réserve.
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INTRODUCTION

Active military service carries with it an inherently high
level of physical demand, both while undergoing train-
ing and while deployed in operations. This physicality
often leads to military personnel sustaining a variety of
injuries over the course of their service career that may
require time off for recovery before returning to active
duty. Musculoskeletal (MSK) injuries have increased in
the military and are one of the major causes of medical
evacuation and battle attrition in recent wars.> The
variety of these types of injuries — traumatic, overuse,
battle related, non-battle related — and the variability
in physical demands between military roles often make
it difficult to quantify the criteria needed to ensure a
safe return to duty after an injury. This may be a reason
why poor outcomes and low return-to-duty rates are
reported in the literature.? Guiding prevention and
treatment protocols with better understanding of the
tasks of soldiers, and injuries that may commonly occur,
can help to maintain efficiency in the military and pre-
serve the fighting force.! The objective of this scoping
review was to survey the current literature for indica-
tions of criteria leading to a safe return to active duty
post-injury, to use this information to guide future re-
search, and to inform best practice within military forces
caring for injured personnel.

METHODS

This scoping review uses the methodology presented by
Arksey and O’Malley? with additional recommendations
made by Levac, Colquhoun, and O’Brien.* This com-
bined approach uses five steps to scan a vast body of
literature and answer a research question. These steps
are:

identify the research question;
identify relevant studies;

chart the data; and

(3) determine and apply inclusion/exclusion criteria;
) summarize and report the results.

For Step 1, the research question was: In military per-
sonnel returning to active duty post-injury, what func-
tional criteria achieved through rehabilitation must be
met to ensure a safe return to duty?

For Step 2, the following electronic databases were
searched: CINAHL, Medline, Embase, and PEDro. The
keywords used in the search were military personnel to
specify the target population as well as one word from
the following set to specify the target outcome for the

population: return to work, return to duty, return to
active duty. Embase required a larger set of first search
terms (military personnel, active duty personnel, enlisted
personnel, military recruits, reserve personnel) and substi-
tuted job re-entry for return to work in the second set of
search terms. The search of PEDro used only military
personnel as a first search term. In total, the databases
that were searched yielded 190 results. Of these, 41
were duplicates, bringing the total number of results to
149. The results included journal articles, article reviews,
and journal editorials.

For Step 3, the inclusion criteria included the
following: English articles from the past 25 years, all
types of research from any country, active duty military
personnel and interventions involving electrophysical
agents, exercise, range of motion, strength, propriocep-
tion, functional tasks, orthotics, braces, and/or manual
techniques. Exclusion criteria included: articles about
amputees, traumatic brain injury, neurological injuries,
blast injuries, or veterans. Of the 149 articles, all were
read in their entirety by the authors, and after applying
the inclusion/exclusion criteria, 31 articles were included
in our review.

Articles were then summarized (Table 1), and the
data was charted, as in Step 4, based on the interven-
tions used and the return-to-duty rates (Table 2) as well
as injury type and outcome measures used (Table 3).
The charted data was then evaluated to determine (1)
publications by country and by type; (2) scope and inci-
dence of injury types encountered; (3) scope and preva-
lence of interventions used as part of physical therapy;
and (4) the effectiveness of these interventions as shown

by the return-to-duty rates (Step 5).

RESULTS

Publications by country and by type

Out of the 31 included articles in this review, 27 came
from the United States, one from Thailand, two from
the United Kingdom, and one was a collaborative effort
from both the United States and the United Kingdom.
Many of the studies reported data on troops while they
were deployed abroad, and we classified them based
on the nationality of the personnel included and where
the publication originated. Publications included eight
retrospective reviews, seven case series, seven prospective
cohort studies, five randomized controlled trials, two
review articles, and one literature review. These data are
presented in Table 1.
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Table 1. Summary of study information and participant data

A Scoping Review

Study Type of study Participants’ Information obtained from
nation
Islinger et al. (1998)° Retrospective United States 22 active duty military personnel from the Walter
review Reed Army Medical Center in the United States
Blood et al. (1994)¢ Case series United States, Administrative and medical records from military
United Kingdom personnel injured in ground operations in Okinawa,
Korea, Vietnam, and the Falkland Islands
Kumnerddee, W. (2009)” Randomized Thailand 18 on-service male military personnel from the 4th

Cullison et al. (1998)8

DiStasio Il et al. (1994)°

Enad et al. (2001)1°

Glebus et al. (2013)'"

Doukas et al. (2006)'2

Cook et al. (2013)13

Weisel S. (20104
Braverman SE (2002)'5
Cruser et al. (2012)16
Gatchel et al. (2009)'7
Cohen et al. (2012)18
Withnall et al. (2006)'®
Cohen et al. (2010)!

Cohen et al. (2005)2

controlled trial

Case series

Randomized
controlled trial

Retrospective
review

Retrospective
review

Case series

Case series

Review article

Case series

Randomized
controlled trial

Randomized
controlled trial

Literature
review

Randomized
controlled trial

Prospective
cohort study
Epidemiological
study

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United Kingdom

United States

United States

Battalion, 1st Regiment and king’s own bodyguard
from Thailand

120 active duty military personnel who underwent
anterior cruciate ligament (ACL) reconstruction
from the Naval Medical Centre in the United States

61 active duty military personnel with operatively
treated ankle fractures from the Naval Medical
Center in the United States

13 active military personnel who underwent
patellar tendon repair at a military medical center
in the United States

45 active duty military personnel who underwent
hip and knee arthroplasty between March 2005
and June 2008 at Brooke Army Medical Center in
the United States

A large volume of active duty military personnel

at the Walter Reed Army Medical Center in the
United States who underwent physical medicine
and rehabilitation (PMR) service, which was well
demonstrated during Operation Enduring Freedom
and Operation Iragi Freedom

25 active duty military personnel who underwent
coracoclavicular ligament reconstruction at the
Tripler Army Medical Center in the United States
since 2009

A review of studies involving 34,000 members
of the US military evacuated from Iragq and
Afghanistan from 2004 to 2007

US Army PMR clinics during the Persian Gulf War

Active duty military personnel at the Madigan Army
Medical Center in the United States

Active duty US soldiers referred to Wilford Hall
Medical Centre and Brooke Army Medical Centre

Troops from various countries, mainly from the
United States

Royal Air Force (RAF) personnel undergoing basic
training in the United Kingdom (RAF Halton).

A database maintained by the Deployed Warrior
Medical Management Center in Germany.

162 soldiers evacuated from Operation Iraqi
Freedom who had sustained injuries in Iraq,
Kuwait, or Qatar. Medical records from the
department of clinical investigation at Walter Reed
Army Medical Center in the United States or the
Landstuhl Regional Army Medical Center Pain
Clinic in Germany between March 2003 and July
2004.
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Table 1. Continued

Study Type of study Participants’ Information obtained from
nation
Cohen et al. (2010)20 Prospective United States 374 soldiers evacuated from Afghanistan, Iraq,

Silverwood et al. (2012)21

Orr et al. (2013)22

Hauret et al. (2001)23

Hoppes et al. (2013)24

McCormick et al. (2014)25

Shaha et al. (2013)26

Vachon et al. (2009)27

White and Cohen (2007)28

Cross et al. (2012)2°

McCallum et al. (2014)30

Teyhen (1999)31

Prahinski et al. (1996)32

Goss et al. (2009)33

Booth-Kewley et al. (2014)34

cohort study

Case study

Prospective
cohort study

Prospective
Cohort Study

Case study

Prospective
cohort study

Retrospective
review

Retrospective
review

Prospective
cohort study

Retrospective
review

Retrospective
review

Review article

Retrospective
review

Prospective
cohort study

Prospective
cohort study

United Kingdom

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

Kuwait, Kyrgyzstan, Qatar, and so on between
2004 and 2007. Data collected from the Deployed
Warrior Medical Management Center in Germany

One Royal Naval Serviceman who had an ACL
reconstruction in Belgium and returned to the
United Kingdom when he failed to return to
expected fitness levels

15 patients with acute Achilles tendon ruptures
between October 2009 and March 2012. Depart-
ment of Orthopaedic Surgery William Beaumont
Army Medical Centre in the United States

Soldiers in basic combat training in Fort Jackson,
SC, who were unable to continue training due to
one or more training-related injuries

A 29-year old male army soldier serving in Iraq
who underwent an acute pectoralis major tendon
rupture while weight training

42 active duty soldiers with an arthroscopically
confirmed type Il SLAP lesion, who underwent
repair surgery but were still unable to return to
active duty and who met operative failure criteria

38 active duty soldiers who underwent consecu-
tive osteochondral allograft transplantations at the
Tripler Army Medical Centre in the United States

11 trainees presenting with acute painless shoulder
weakness during navy special warfare training
between August 2005 and August 2006

132 personnel at the Ibn Sina Pain Clinic in
Baghdad, Irag, between October 2005 and
September 2006. Personnel included US, British,
and Australian soldiers, a US contractor, and Iraqi
nationals

115 soldiers who sustained battle-related type I
open tibia fractures

46 military personnel who underwent elective
fasciotomies between 2007 and 2011 at a Tertiary
Military Medical Center in the United States

550 military personnel who required physical
therapy in a military medical center in Hungary
between December 1996 and March 1997

10 military personnel who have undergone surgery
for paresis of anterior and/or lateral leg musculature
at the Walter Reed Army Medical Center in the
United States since 1985

90 military personnel participating in a functional
training program following injury rehabilitation from
August 2006 to December 2008

134 US Marines who were surveyed at baseline
following an musculoskeletal injury (back, knee,
or shoulder) and again one year following
rehabilitation

Note: The number of personnel was not included for studies that did not state this information.
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Table 2. Summary of interventions used by each study and return-to-duty rates

Type of intervention

Studies using intervention

Return-to-active-duty rates

Range of motion

Continuous passive motion

Orr et al. (2013)22
Cullison et al. (1998)8
Vachon et al. (2009)27
DiStasio Il et al. (1994)°

Enad et al. (2001)1°
Cook et al. (2013)13
Hoppes et al. (2013)24

McCormick et al. (2014)25

Shaha et al. (2013)26

Shaha et al. (2013))26

100% (15/15 patients, mean 16.7 months)
77% (92/120 subjects)

100% (11/11 subjects, mean 21 weeks)
Group 1: 100% in 6.2 months

Group 2: 100% in 5.8 months

92% (12/13 subjects, mean 13 months)
84% (21/25 subjects)

100% (1/1 subjects, in 6 months)

81% (34/42 subjects, in 3 months)
29% (11/38 subjects) to full duty

29% (11/38 subjects) to limited duty

)
29% (11/38 subjects) to full duty
29% (11/38 subjects) to limited duty

P

Strengthening

e Manual muscle testing

¢ Rehabilitation specific

¢ Unspecified

Functional tasks/testing

DiStasio Il et al. (1994)°

Hoppes et al. (2013)24
Vachon et al. (2009)27
Vachon et al. (2009)27
DiStasio Il et al. (1994)°

Enad et al. (2001)10
Cook et al. (2013)'8
Hoppes et al. (2013)24

McCormick et al. (2014)25

Shaha et al. (2013))26

Vachon et al. (2009)27
DiStasio Il et al. (1994)°

Enad et al. (2001)1°
Glebus et al. (2013)'"
Gatchel et al. (2009)'”
Hoppes et al. (2013)24

McCormick et al. (2014)25

Shaha et al. (2013))26

Goss et al. (2009)33
Silverwood et al. (2012)21
Hauret et al. (2001)23

White and Cohen (2007)28

Gatchel et al. (2009)'7
Doukas et al. (2006)'2

Group 1: 100% in 6.2 months

Group 2: 100% in 5.8 months

100% (1/1 subjects, in 6 months)
100% (11/11 subjects, mean 21 weeks)
100% (11/11 subjects, mean 21 weeks)
Group 1: 100% in 6.2 months

Group 2: 100% in 5.8 months

92% (12/13 subjects, mean 13 months)
84% (21/25 subjects)

100% (1/1 subjects, in 6 months)

81% (34/42 subjects, in 3 months)
29% (11/38 subjects) to full duty

29% (11/38 subjects) to limited duty
100% (11/11 subjects, mean 21 weeks)
Group 1: 100% in 6.2 months

Group 2: 100% in 5.8 months

92% (12/13 subjects, mean 13 months)

86% (mean 20.9 months)

None stated

100% (1/1 subjects, in 6 months)

81% (34/42 subjects, in 3 months)

29% (11/38 subjects) to full duty

29% (11/38 subjects) to limited duty

None stated

100% (1/1 subject, in 10 months)

52% (600/1164 subjects, mean 62 +/ — 42 days)
94.7%, of which 24% (32 subjects) were referred
to physical therapy

None stated
None stated

Aerobic exercise
e General conditioning

e Physical fithess

Stretching

Enad et al. (2001)10
Hoppes et al. (2013)24

Enad et al. (2001)10
Glebus et al. (2013)'1

Vachon et al. (2009)27

92% (12/13 subjects, mean 13 months)
100% (1/1 subjects, in 6 months)

92% (12/13 subjects, mean 13 months)
86% (mean 20.9 months)

100% (11/11 subjects, mean 21 weeks)
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Table 2. Continued

Type of intervention

Studies using intervention

Return-to-active-duty rates

Modalities
e Electrical stimulation

e Ultrasound
e Heat
e Cryotherapy

e Acupuncture

Vachon et al. (2009)27
Cohen et al. (2005)2
Vachon et al. (2009)27
Hoppes et al. (2013)24
Vachon et al. (2009)27
Kumnerddee (2009)”
Cohen et al. (2005)2

100% (11/11 subjects, mean 21 weeks)

2% of 49 patients for whom data was available
100% (11/11 subjects, mean 21 weeks)

100% (1/1 subjects, in 6 months)

100% (11/11 subjects, mean 21 weeks)

None stated

2% of 49 patients for whom data was available

Manual therapy
e Soft Tissue Release/Massage

¢ Mobilizations
e Manipulations
e Muscle energy

Kumnerddee (2009)”
Cohen et al. (2005)2

)
Cruser et al. (2012)16
Cruser et al. (2012))
(2012)

16
Cruser et al. (2012))16

None stated
2% of 49 patients in whom data was available

None stated
None stated
None stated

Bracing/Orthoses/Orthotics
e Spinal orthosis

e Orthotics, orthoses, ankle-foot orthoses

¢ Removable short-leg orthosis
¢ Non-weight bearing 20° equinus splint

¢ Removable walking boot with 1.5”
heel lift

e Sling/shoulder immobilizer

Islinger et al. (1998)%
Enad et al. (2001)10

Braverman (2002)'5
Withnall et al. (2006)'°
Prahinski et al. (1996)32
DiStasio Il et al. (1994)°

Orr et al. (2013)22
Orr et al. (2013)22
Hoppes et al. (2013)24

McCormick et al. (2014)25
Vachon et al. (2009)27

22% (2/9 subjects)

92% (12/13 subjects, mean 13 months)
None stated

None stated

42.8% (3/7 subjects)

Group 1: 100% in 6.2 months

Group 2: 100% in 5.8 months

100% (15/15 patients, mean 16.7 months)
100% (15/15 patients, mean 16.7 months)

100% (1/1 subjects, in 6 months)

81% (34/42 subjects, in 3 months)
100% (11/11 subjects, mean 21 weeks)

Notes: Studies not included in this table did not state interventions. These studies include Blood et al. (2006),° Weisel
(2010),'* Cohen et al. (2010)," Cohen et al. (2010),20 Cross et al. (2012),2° Cohen et al. (2012),'8 McCallum et al.
(2014),30 Booth-Kewley et al. (2014),34 Teyhen (1999).3" Of note is one study that stated that 14% of service members
returned to duty and that 88% of these returned with no physical limitations.2° Some studies that did not state return-
to-duty rates did mention that there was increased functional improvements made in the group that received physical
therapy,'” that significant increases occurred in all functional tests used,®® and that return-to-duty rates were based
on the assessment, management, and disposition of the injured patient.?

Physical therapy interventions

Articles described physical therapy interventions as
single treatments or combinations of range of motion
(ROM) exercises, stretching, strengthening exercises,
acrobic exercise, manual therapy, modalities, or bracing/
orthotics/orthoses. The frequency of inclusion of each
type of treatment was as follows: 13 articles on strength-
ening (manual muscle testing, rehabilitation-specific exer-
cises, functional task training, or unspecified exercise); 10
articles on bracing/orthotics/orthoses (spinal orthoses,
ankle-foot orthoses, removable short-leg orthoses, un-

designated orthoses, orthotics, ankle splints, walking
boots, and shoulder immobilizer/sling); nine articles
on ROM and continuous passive motion; four articles
on modalities (electrical stimulation, ultrasound, heat,
cryotherapy, and acupuncture); three articles on acrobic
exercise defined as either general conditioning or physical
fitness training; 3 articles on manual therapy (soft tissue
release/massage, mobilizations, manipulations, and muscle
energy techniques); and one article on stretching. These
data are presented in Table 2.
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Table 3. Summary of type of injury and the number of studies using specific outcome measures

Type of injury

Outcome measures

Number of studies using
this outcome measure

Failed superior labrum
anterior or posterior repairs

Complete ACL tear

Acute Achilles tendon rupture

Overuse trauma stress
fracture or other

Acute pectoralis major

tendon rupture

Myofascial back pain

Spine fractures

Ankle fractures

Chondral injuries (knee)

Patellar tendon repairs

Total hip or knee joint
arthroplasty

American shoulder and elbow surgeons shoulder score

Western Ontario shoulder instability index
Single assessment numeric evaluation

Range of motion (ROM) for flex, Abd and R/ER at 0 and

90 degrees

Lysholm score

Subjective patient scale (0-10)
KT1000 evaluation

Pivot shift

ROM

Lachman’s scores

American Orthopaedic Foot and Ankle Society score
Visual analogue scale (VAS)
ROM

US Army fitness test

Score (appropriate to the week of training a soldier
would be returning to)

Time on limited duties

VAS
Resumption of full military duties
Completion of 50 consecutive pushups without issue

Short-form McGill pain questionnaire

100 mm VAS

Summation of pain pressure threshold in each trigger
point measured by a pressure algometer

Correlation between initial treatment and physical job
demands
RTD rates

“Figure-of-eight” tape method
Gross manual muscle testing
Single-stance toe raises,

ROM

Platform jump and cutting ability
Subjective score

Maryland foot score

Knee injury and osteoarthritis outcome score
Single assessment numeric scale
Return to full duty in military occupational specialty

Lysholm scores

Tegner activity scores

Circumferential thigh girth and active extension deficit
Insall-Salvati ratio

Merchant angle

Function-based on subjective report of pain and level
of activity regained

Clinical results determined from measures of atrophy
Patellofemoral compression tenderness

ROM

Short musculoskeletal function assessment
Deployment specific questionnaire

McCormick et al. (2014)25

Cullison et al. (1998)8;
Silverwood et al. (2012)21

Orr et al. (2013)22

Hauret et al. (2001)23

Hoppes et al. (2013)24

Kumnerddee, W. (2009)”

Islinger et al. (1998)%

DiStasio Il et al. (1994)°

Shaha et al. (2013)2¢

Enad et al. (2001)10

Glebus et al. (2013)'"
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Table 3. Continued

Type of injury Outcome measures

Number of studies using
this outcome measure

Brachial plexus injuries e Manual muscle testing with Medical Research Council Vachon et al. (2009)27
(Acute, Painless Shoulder criteria
Weakness) e Pre-injury amount of timed two-minute push ups and

pull ups
Coracoacromial ligament ¢ Conoid ratio Cook et al. (2013)'8
reconstructions e Trapezius ratio

¢ Radiographs with picture archiving and communication

system for measurements

Acute low back pain e Quadruple VAS

Cruser et al. (2012)16

¢ Roland Morris Disability Questionnaire
e Short-form Health Survey 36

Unspecified MSK disorders e VAS Gatchel et al. (2009)'7;
¢ Dallas Pain and Disability Questionnaire Booth-Kewley et al.
e Owestry Disability Questionnaire (2014)34
e Short-form Health Survey 36
e Beck Depression Inventory Il
e Multidimensional pain inventory
e Fear avoidance beliefs questionnaire
¢ Functional capacity evaluation
MSK and connective tissue e RTD rates after injury within two weeks Cohen et al. (2010)"
disorders
Muscle pain ¢ VAS pain scores (0-10 scale) Cohen et al. (2005)2
Soft tissue injury e RTD rates

(non-muscular)

Sacroiliac joint pain

Plantar fasciitis

Low back pain

Arm and leg injuries

Neck pain

Neck pain e RTD rates

Functional status
RTD rates
¢ Ankle ROM

Paresis of anterior and lateral
compartments of the leg

Cohen et al. (2010)2°
Prahinski et al. (1996)32

Return-to-duty rates

Return-to-duty rates varied highly between studies, as
did the length of time for the treatment protocols in
the studies. Return-to-duty rates were compared in the
context of the interventions used in the study wherever
the information was available. Some studies did not
provide return-to-duty rates. Strengthening interventions
had return-to-duty rates ranging from 29 to 100 per cent
over a span of 3-13 months; bracing orthotics, and
orthoses-based interventions ranged from 22 to 100 per
cent return to duty over 3—16.7 months; ROM interven-
tions ranged from 29 to 100 per cent return to duty
over 3—16.7 months; modalities ranged from 2 to 100%
return to duty over 21-24 weceks; acrobic exercise ranged

from 86 to 100% return to duty over 6-20.9 months;
manual therapy ranged from 2 per cent return to duty
with no time frame given; and stretching had a 100
per cent return to duty rate over 21 weeks. These data
are presented in Table 2.

Injury types

The data revealed trends based on anatomic structure as
well as by injury type. The following number of articles
described injuries based on anatomic structure: 2 on the
neck; 4 on the shoulder; 4 on the back/spine; 1 on the
hip; 5 on the knee; 2 on the leg; and 3 on the ankle/
foot. In the same pool of articles, 8 articles were found
on tendon, ligament, or labral pathology; 4 on fractures;
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3 on articular pathology; 4 on myofascial pain; 2 on
paresis; 2 on overuse injuries; and 3 on non-specific
musculoskeletal injuries. It should be noted that some
articles described injuries to multiple areas and/or multi-
ple injury types and were therefore counted multiple
times in the preceding description. There was a wide
array of outcome measures used between studies for

each injury type. These data are presented in Table 3.

DISCUSSION

Musculoskeletal injuries are the most common reason
for medical evacuation in the military, and they account
for more than half of hospital stays after injury.!>14
Overall, the most commonly injured body parts in
soldiers appear to be the shoulder, back, knee, ankle,
and foot. Given the weight of a soldier’s equipment con-
figuration, which may reach in excess of 100 pounds, and
that they are required to repeatedly hike, run, jump, lift,
carry, and manoeuvre tactically while supporting this
added weight, it follows logically that these joints would
be the most loaded and, therefore, develop pathology.
Hauret et al.?3 report that 44 per cent of the soldiers
admitted to the rehabilitation program at Fort Jackson
had sustained an overuse injury during basic training,
and a further 39 per cent had sustained a stress fracture.
Injuries negatively affect military training and opera-
tional output, and treatment is often time-consuming
and difficult.!® Some studies have examined how special-
ized equipment may mitigate overuse injuries with mixed
results. Withnall et al.'® found that shock-absorbing
insoles did not provide any significant improvements
over standard-issue insoles in lower extremity injury
rates during Royal Air Force basic training. Another
study mentioned that the use of orthotics, orthoses,
and ankle-foot orthoses do help return to duty, but it
did not include subject numbers to support the find-
ing.!> Injury prevention through equipment modifica-
tion remains a promising field of research for the mili-
tary, one that is arguably clinically and economically
justified.’® In addition, continued instruction on proper
lifting techniques remains necessary given the high fre-
quency of loading and unloading support vehicles in
military duties.?! The use of ultrasound, massage therapy,
and acupuncture as interventions yielded poor return-
to-duty rates with a 2 per cent return-to-duty rate or,
in the case of one acupuncture article by Kumnerddee,”
no return-to-duty rates reported at all>” In contrast,
the use of electrical stimulation, heat, and cryotherapy
yielded promising return-to-duty rates with 100 per cent

A Scoping Review

of individuals returning following the use of these treat-
ments. 2427

The most widely used interventions post-injury are
immobilization/bracing of unstable or weakened struc-
tures, ROM exercises, and strengthening weakened mus-
culature followed by a graded return to functional
tasks.>8-11.13.15.17.19.22-8.32.33  Though the associated
return-to-duty rates span a large range, many are ap-
proximately 80% and above for soldiers returning to
full duties at an average time of 3-6 months.”~
11131821.22.2425272830 I many cases, these interven-
tions were used in conjunction with traditional military
medical care that was largely focused on medication pre-
scription®1¢17 or surgery.>8-11:13.26 Doukas et al.'? used
a combined rehabilitation therapy approach involving a
minimum of three hours of therapy a day from physio-
therapy, occupational therapy, speech language pathology,
social work or psychology, and medical treatment in a re-
habilitation unit; however, the authors did not mention
return-to-duty rates or the specifics of each intervention.
This combined therapy was used to treat a variety of
conditions including non-weight bearing fractures, ortho-
paedic extremity injuries, post-surgical rehabilitation, and
MSK injuries involving the neck, back, shoulder, and
knee as a result of repetitive trauma and aggravation
from the demands and stress of combat. These injuries
prevented soldiers from continuing their duties, and, as
a result, they were transferred to they rehabilitation
facility where they received care from a variety of dif-
ferent health care professionals. The main goal of this
facility was to return soldiers back to duty as soon as
possible. Each health care specialist was required to
document a clear and concise treatment plan for each
soldier. If a soldier would not be returning directly to
duty, they would only be granted a 30-day convalescent
leave to their demobilization site before returning All
physical and occupational therapy referrals for demobi-
lization sites were required to include a frequency and
time limit for continuing treatment before returning to
duty.!? Using a rehabilitation team to care for injured
military personnel may allow for a better understanding
of the injuries and what is required for soldiers to return
to duty from a variety of health care perspectives.

While the types of interventions from each study
remained mostly consistent (that is, ROM, strengthen-
ing, immobilization, and so on), protocols varied signif-
icantly between studies, even for similar injuries, in the
number of interventions used and the duration of inter-
vention. (Table 3). It may be, however that the sooner a
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rehabilitation program is begun post-surgery, the better
the outcomes for returning to duty.” DiStasio II et al.”
initiated a physical therapy program for the post-operative
management of ankle fractures. One group started im-
mediately, and the other group started after six weeks.
The immediate group returned to duty in less time —
5.8 months — compared to the group who started later
and returned in 6.2 months. This finding stresses the
importance of facilitating physical therapy and structured
rehabilitation programs immediately post-surgery, as it
allows soldiers to recovery and return to duty sooner.
It follows, then, that quick rehabilitation post-injury
may vyield similar results. Widespread use of structured
rehabilitation programs, as in Hauret et al.?? (a program
dedicated to recovering soldiers after basic combat train-
ing injuries who meet set criteria for intake and dis-
charge, which allows training units to focus on training
missions), may serve to producc a consistent percentage
of soldiers returned to active duty and help better deter-
mine criteria indicative of a successful return to duty.
Goss et al.33 developed a training protocol meant to fur-
ther improve functionality of soldiers who have recently
completed rehabilitation for any MSK injury, which
included dynamic warm ups, varying gross functional
strengthening exercises, focused core strengthening, and
a cool down. Most studies examined in this review in-
cluded functional training as part of their interventions,
although consideration may be given to a protocol such
as this to maximize physical ability and prevent re-injury
following return to duty.

In the US, officers and senior enlisted personnel are
seen to be more likely to return to duty than junior
service members!>8:11:2930 due to the relatively lower
levels of physical stress that are associated with these
positions. Similarly, soldiers in combat arms specialties
are less likely to return to active duty post-injury due
to the higher physical stresses placed on them in com-
parison to those in combat support specialties.?® Shaha
et al.?¢ found that soldiers in the navy or marine corps
were more likely to return to duty than those in the
army or air force.?® Cohen et al.?% also found that
marines were over four times more likely to return to
their units compared to army soldiers. One possible ex-
planation is the allowance of substitute physical fitness
tests with fewer high-load activities, as is found in the
navy, which allows more soldiers to return to duty
despite some lasting performance degradation.2® It has
also been hypothesized that return-to-duty rates are
better in military branches where activity modification

has a significant impact on duty status.!$2¢ For example,
the marine corps allows no substitution to the mandated
fitness tests regardless of injury, and marines must return
to full, unrestricted duty within 6-12 months or face
expulsion from the corps.?® Neither the army nor air
force have such aggressive guidelines regarding return
following a brief period of limited duty status, and this
may explain, in part, why return-to-duty rates are lower
than those of the navy and marines.?¢

Rehabilitation protocols should recognize these dis-
parities and allow appropriate recovery time for an in-
dividual soldier based on rank, branch of service, and
military occupational specialty (MOS) as well as injury
type and severity. Enad et al.!® ensured that active duty
military personnel were able to completely perform the
physical requirements for their MOS in addition to
being able to run 1.5 miles as a physical readiness test
before returning to duty. This assists in creating realistic
expectations for recovery, which also appears to be a
predictive factor of return-to-duty success.>* Ensuring
that military personnel are able to perform their regular
duties is important for return-to-duty rates. Glebus et
al.!! looked at a soldier’s ability to perform various
deployment-related activities in a combat zone and
assessed functional tasks in addition to physical therapy
to determine return-to-duty rates following total hip and
knee arthroplasty. As a result, there was a high return-to-
duty rate (86%) with an additional high deployment
rate (70%) back to the combat zone after sustaining a
joint injury that required surgery.!! Assessing the ability
of military personnel to complete these specific tasks
may lead to higher and more successful return-to-duty
rates.

Limitations in this review include the overwhelm-
ing amount of data from the United States and the
relative paucity of information from other armed forces
worldwide. While this calls into question the generaliz-
ability of the findings of this review among nations, it
can be concluded that heavily loaded and/or repeated
tasks comprise a large portion of military duty regardless
of nationality. Therefore, similar injuries are likely to be
seen and, given the large pool of healthcare data accessible
globally, treated with similar interventions. Another limi-
tation is that the variability in interventions and outcome
measures used between studies makes it difficult to deter-
mine concrete criteria for the safe return to active duty
for any given injury type. We were, however, able to
determine trends among the prevalent injury types and
treatment approaches in military populations. Future
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studies should focus on standardized interventions and
outcome measures that take into consideration the type
of injury, completion of functional tasks, and physical
requirements for MOS and, furthermore, how success-
ful these interventions are at returning personnel safely
to active duty. This information would allow future
researchers to determine what functional criteria must
be met to ensure safe return to duty following injury.

CONCLUSION

Opverall, there is a currently a paucity of literature on
interventions and functional outcomes that can be
used to guide rehabilitation of various MSK injuries in
a military population and to determine the criteria to
facilitate successful return to duty. The existing litera-
ture does provide information on prevalent injury types,
varying treatment approaches and return-to-duty rates
among military populations. The use of standardized
protocols in treating military injuries and taking into
consideration the physical requirements for each MOS
may assist in creating a set of criteria effective at deter-
mining readiness for a safe return to active duties. Until
then, a graded return to functional tasks should be used
to return injured soldiers to full functional status.
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