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APPENDIX A. ELECTRONIC SEARCH STRATEGIES 
 
PubMed 

((“Military Personnel”[Mesh] OR “Military Medicine”[Mesh] OR “Naval Medicine”[Mesh] 

OR militar*[tiab] OR armed force*[tiab] OR air force*[tiab] OR army[tiab] OR armies[tiab] 

OR infantr*[tiab] OR soldier*[tiab] OR warfighter*[tiab] OR naval[tiab] OR navy[tiab]) 

AND (“Musculoskeletal System”[Mesh] OR “Muscle, Skeletal/injuries”[Mesh] OR 

“Muscles/injuries”[Mesh] OR “Musculoskeletal Pain”[Mesh] OR “Sprains and 

Strains”[Mesh] OR “Athletic Injuries”[Mesh] OR “Leg Injuries”[Mesh] OR “Hip 

Injuries”[Mesh] OR “Extremities/injuries”[Mesh] OR “Arm Injuries”[Mesh] OR “Shoulder 

Injuries”[Mesh] OR “Back Injuries”[Mesh] OR “Soft Tissue Injuries”[Mesh] OR 

((“Exercise”[Mesh] OR “Sports”[Mesh]) AND injur*[tiab]) OR “Track and Field”[Mesh] 

OR musculoskeletal[tiab] OR musculo-skeletal[tiab] OR overus*[tiab] OR overtrain*[tiab] 

OR overexertion*[tiab] OR over-exertion*[tiab] OR overstrain*[tiab] OR excessive 

training[tiab] OR skeletal muscle injur*[tiab] OR leg injur*[tiab] OR knee injur*[tiab] OR 

ankle injur*[tiab] OR foot injur*[tiab] OR hip injur*[tiab] OR arm injur*[tiab] OR shoulder 

injur*[tiab] OR back injur*[tiab] OR soft tissue injur*[tiab] OR sprain*[tiab] OR 

strain*[tiab] OR cumulative trauma[tiab] OR muscle injur*[tiab] OR bone injur*[tiab] OR 

joint injur*[tiab]) AND (“Wounds and Injuries”[Mesh] OR “injuries” [Subheading] OR 

injur*[tiab] OR trauma*[tiab] OR rupture*[tiab] OR fracture*[tiab]) AND (“Physical 

Education and Training”[Mesh] OR “prevention and control” [Subheading] OR “Accident 

Prevention”[Mesh] OR “Preventive Medicine”[Mesh] OR prevent*[tiab] OR stretch*[tiab] 

OR training[tiab] OR protect*[tiab] OR precaution*[tiab])) NOT (“Animals”[Mesh] NOT 

“Humans”[Mesh]) 

 
EMBASE (Ovid) 

ID Search 

#1  soldier/ or military medicine/ or exp military phenomena/ or (militar* or armed force* or 

air force* or army or armies or infantr* or soldier* or warfighter* or naval or navy).ti,ab,kw. 

#2  exp musculoskeletal system/ or exp musculoskeletal pain/ or exp musculoskeletal injury/ 

or exp sprain/ or muscle strain/ or exp cumulative trauma disorder/ or sport injury/ or exp leg 

injury/ or exp limb/ or exp arm injury/ or shoulder injury/ or soft tissue injury/ or 

(musculoskeletal or musculo-skeletal or overus* or overtrain* or overexertion* or over-

exertion* or overstrain* or excessive training or cumulative trauma or sprain* or 

strain*).ti,ab,kw. 

#3  (exercise/ or exp sport/ or fitness/) and injur*.ti,ab,kw. 

#4  ((skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* or shoulder* or back* 

or soft tissue* or muscle* or bone* or joint*) adj3 injur*).ti,ab,kw. 

#5  #2 or #3 or #4 

#6  exp injury/ or (injur* or trauma* or rupture* or fracture*).ti,ab,kw. 

#7  physical education/ or prevention.fs. or prevention/ or “prevention and control”/ or 

accident prevention/ or preventive medicine/ or (prevent* or stretch* or training or protect* 

or precaution*).ti,ab,kw. 

#8  #1 and #5 and #6 and #7 

#9  animal/ not human/ 

#10  #8 not #9 

 
CINAHL (Ebsco) 

(MH “Military Personnel+”) OR (MH “Military Medicine”) OR ( TI ( militar* or armed 

force* or air force* or army or armies or infantr* or soldier* or warfighter* or naval or navy ) 
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OR AB ( militar* or armed force* or air force* or army or armies or infantr* or soldier* or 

warfighter* or naval or navy ) ) AND ( (MH “Musculoskeletal System+”) OR ( (MH 

“Sprains and Strains+”) ) OR (MH “Athletic Injuries+”) OR (MH “Leg Injuries+”) OR (MH 

“Extremities+/IN”) OR (MH “Arm Injuries+”) OR (MH “Back Injuries+”) OR (MH “Soft 

Tissue Injuries+”) OR ( (MH “Track and Field”) ) OR ( TI ( musculoskeletal or musculo-

skeletal or overus* or overtrain* or overexertion* or over-exertion* or overstrain* or 

excessive training or cumulative trauma or sprain* or strain* ) OR AB ( musculoskeletal or 

musculo-skeletal or overus* or overtrain* or overexertion* or over-exertion* or overstrain* 

or excessive training or cumulative trauma or sprain* or strain*) ) OR ( (MH “Exercise+”) 

AND ( TI injur* OR AB injur* ) ) OR ( (MH “Sports+”) AND ( TI injur* OR AB injur* ) ) ) 

OR ( (TI ( skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* or arm* or 

shoulder* or back* or sprain* or strain* or soft tissue* or muscle* or bone* or joint*) OR AB 

(skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* or arm* or shoulder* or 

back* or soft tissue* or muscle* or bone* or joint*) ) N3 (TI injur* OR AB injur*) ) AND ( 

(MH “Wounds and Injuries+”) ) OR ( TI ( injur* or trauma* or rupture* or fracture* ) OR 

AB ( injur* or trauma* or rupture* or fracture* ) ) AND ( (MH “Physical Education and 

Training+”) ) OR (MH “Preventive Health Care+”) OR ( TI (prevent* or stretch* or training 

or protect* or precaution* ) OR AB ( prevent* or stretch* or training or protect* or 

precaution* ) ) 

 
Cochrane Library 

ID Search 

#1  MeSH descriptor: [Military Personnel] explode all trees 

#2  MeSH descriptor: [Military Medicine] explode all trees 

#3  MeSH descriptor: [Naval Medicine] explode all trees 

#4  militar* or armed force* or air force* or army or armies or infantr* or soldier* or 

warfighter* or naval or navy:ti,ab,kw (Word variations have been searched) 

#5  #1 or #2 or #3 or #4 

#6  MeSH descriptor: [Musculoskeletal System] explode all trees 

#7  MeSH descriptor: [Musculoskeletal Pain] explode all trees 

#8  MeSH descriptor: [Sprains and Strains] explode all trees 

#9  MeSH descriptor: [Cumulative Trauma Disorders] explode all trees 

#10  MeSH descriptor: [Athletic Injuries] explode all trees 

#11  MeSH descriptor: [Leg Injuries] explode all trees 

#12  MeSH descriptor: [Hip Injuries] explode all trees 

#13  MeSH descriptor: [Extremities] explode all trees and with qualifier(s): [Injuries - IN] 

#14  MeSH descriptor: [Arm Injuries] explode all trees 

#15  MeSH descriptor: [Back Injuries] explode all trees 

#16  MeSH descriptor: [Soft Tissue Injuries] explode all trees 

#17  MeSH descriptor: [Exercise] explode all trees 

#18  MeSH descriptor: [Sports] explode all trees 

#19  MeSH descriptor: [Track and Field] explode all trees 

#20  musculoskeletal or musculo-skeletal or overus* or overtrain* or overexertion* or over-

exertion* or overstrain* or excessive training or cumulative trauma or sprain* or 

strain*:ti,ab,kw (Word variations have been searched) 

#21  (skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* or arm* or shoulder* 

or back* or soft tissue* or muscle* or bone* or joint*) near/3 injur*:ti,ab,kw (Word 

variations have been searched) 

#22  #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or 

#19 or #20 or #21 
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#23  MeSH descriptor: [Wounds and Injuries] explode all trees 

#24  injur* or trauma* or rupture* or fracture*:ti,ab,kw (Word variations have been searched) 

#25  #23 or #24 

#26  MeSH descriptor: [Physical Education and Training] explode all trees 

#27  prevent* or stretch* or training or protect* or precaution*:ti,ab,kw (Word variations 

have been searched) 

#28  MeSH descriptor: [Accident Prevention] explode all trees 

#29  MeSH descriptor: [Preventive Medicine] explode all trees 

#30  #26 or #27 or #28 or #29 

#31  #5 and #22 and #25 and #30 

 
WHO Trial Registry 

Basic search: military AND injury AND prevention 

Advanced search: militar* or armed force* or air force* or army or armies or infantr* or 

soldier* or warfighter* or naval or navy AND Prevention 

 
Opengrey 

(military OR armed force) AND injuries 

 
Greylit 

(military OR armed force) AND injuries 

 
SPORTDISCUS (via Ebsco) 

Military Personnel OR Military Medicine OR ( TI ( militar* or armed force* or air force* or 

army or armies or infantr* or soldier* or warfighter* or naval or navy ) OR AB ( militar* or 

armed force* or air force* or army or armies or infantr* or soldier* or warfighter* or naval or 

navy ) ) AND (Musculoskeletal System OR ( Sprains and Strains ) OR Athletic Injuries OR 

Leg Injuries OR Arm Injuries OR Back Injuries OR Soft Tissue Injuries OR ( Track and 

Field ) OR ( TI ( musculoskeletal or musculo-skeletal or overus* or overtrain* or 

overexertion* or over-exertion* or overstrain* or excessive training or cumulative trauma or 

sprain* or strain* ) OR AB ( musculoskeletal or musculo-skeletal or overus* or overtrain* or 

overexertion* or over-exertion* or overstrain* or excessive training or cumulative trauma or 

sprain* or strain* ) ) OR ( TI ( exercise injur* OR sport injur* ) OR AB ( exercise injur* OR 

sport injur* ) ) OR ( ( TI ( skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* 

or arm* or shoulder* or back* or sprain* or strain* or soft tissue* or muscle* or bone* or 

joint* ) OR AB ( skeletal muscle* or leg* or knee* or ankle* or foot or feet or hip* or arm* 

or shoulder* or back* or sprain* or strain* or soft tissue* or muscle* or bone* or joint* ) ) 

AND ( TI ( injur* OR AB injur* ) OR AB ( injur* OR AB injur* ) ) ) AND (( Wounds and 

Injuries ) OR ( TI ( injur* or trauma* or rupture* or fracture* ) OR AB ( injur* or trauma* or 

rupture* or fracture* ) ) ) AND (( Physical Education and Training ) OR Preventive Health 

Care OR ( TI ( prevent* or stretch* or training or protect* or precaution* ) OR AB ( prevent* 

or stretch* or training or protect* or precaution* ) )) 
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APPENDIX B. CHARACTERISTICS OF EXCLUDED STUDIES 

Study Reason for exclusion 

Albano 1998 Study design does not meet the inclusion criteria 

Alricsson 2004 Study design does not meet the inclusion criteria 

Drain 2017 Conference abstract 

Gaffney-Stomberg 

2019 

Outcomes of the study do not meet the inclusion criteria 

Grier 2015 Study design does not meet the inclusion criteria 

Hall 2013 No full text available. We contacted the authors, but did not 

receive response. 

Hartig 1999 Study design does not meet the inclusion criteria 

Hofstetter 2011 Study design does not meet the inclusion criteria 

Knapik 2005 Study design does not meet the inclusion criteria 

Knapik 2004 Study design does not meet the inclusion criteria 

Knapik 2008 Study design does not meet the inclusion criteria 

Larsson 2012 Study design does not meet the inclusion criteria 

Luippold 2011 Study design does not meet the inclusion criteria 

Mann 2002 No full text available. We contacted the authors, but did not 

receive response. 

McAdam 2017 Conference abstract 

MCarthy 2019 Outcomes of the study do not meet the inclusion criteria 

McGinnis 2018 Study design does not meet the inclusion criteria 

Palmanovich 2016 Language does not meet the inclusion criteria (article in Hebrew) 

Popovich 2000 Study design does not meet the inclusion criteria 

Roos 2015 Study design does not meet the inclusion criteria 

Sovelius 2006 Study design does not meet the inclusion criteria 

Walker 2011 Study design does not meet the inclusion criteria 

Woodruff 1994 Study design does not meet the inclusion criteria 

Wyss 2017 Conference abstract 

Zhi-Qiang 2017 Study design does not meet the inclusion criteria 

 
References to Studies Excluded From This Review 

1. Albano JJ, Stanford JB. Prevention of minor neck injuries in F-16 pilots. Aviat Space 

Environ Med. 1998;69(12):1193‒1199. 

2. Alricsson M, Harms-Ringdahl K, Larsson B, Linder J, Werner S. Neck muscle 

strength and endurance in fighter pilots: effects of a supervised training program. 

Aviat Space Environ Med. 2004;75(1):23‒28. 

3. Drain JR, Pike A, Bulmer S, Pascoe S. Evaluation of a pilot community-based pre-

conditioning program for female army recruits. J Sci Med Sport. 2017;20(suppl 

2):S118. https://doi.org/10.1016/j.jsams.2017.09.429. 

4. Gaffney-Stomberg E, Nakayama AT, Guerriere KI, et al. Calcium and vitamin D 

supplementation and bone health in Marine recruits: effect of season. Bone. 

2019;123:224‒233. https://doi.org/10.1016/j.bone.2019.03.021. 

5. Grier T, Canham-Chervak M, Anderson MK, Bushman TT, Jones BH. The effects of 

cross-training on fitness and injury in women. US Army Med Dep J. 2015;33‒41. 

6. Hall N, Brown M, Constantinou M. Does a structured neuromuscular training 

program reduce the incidence of lower limb injuries in NZDF army recruits? J Sci 

Med Sport. 2013;16(suppl 1):e17. https://doi.org/10.1016/j.jsams.2013.10.041. 

https://doi.org/10.1016/j.jsams.2017.09.429
https://doi.org/10.1016/j.bone.2019.03.021
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7. Hartig DE, Henderson JM. Increasing hamstring flexibility decreases lower extremity 

overuse injuries in military basic trainees. Am J Sports Med. 1999;27(2):173‒176. 

https://doi.org/10.1177/03635465990270021001. 

8. Hofstetter MC, Mader U, Wyss T. Effects of a 7-week outdoor circuit training 

program on Swiss Army recruits. J Strength Cond Res. 2012;26(12):3418‒3425. 

https://doi.org/10.1519/jsc.0b013e318245bebe. 

9. Knapik J, Darakjy S, Scott SJ, et al. Evaluation of a standardized physical training 

program for basic combat training. J Strength Cond Res. 2005;19(2):246‒253. 

https://doi.org/10.1519/16324.1. 

10. Knapik JJ, Bullock S, Canada S, et al. Influence of an injury reduction program on 

injury and fitness outcomes among soldiers. Inj Prev. 2004;10(1):37‒42. 

https://doi.org/10.1136/ip.2003.002808. 

11. Knapik JJ, Darakjy S, Swedler D, Amoroso P, Jones BH. Parachute ankle brace and 

extrinsic injury risk factors during parachuting. Aviat Space Environ Med. 

2008;79(4):408‒415. https://doi.org/10.3357/asem.2218.2008. 

12. Larsson H, Tegern M, Harms-Ringdahl K. Influence of the implementation of a 

comprehensive intervention programme on premature discharge outcomes from 

military training. Work. 2012;42(2):241‒251. https://doi.org/10.3233/wor-2012-1347. 

13. Luippold RS, Sulsky SI, Amoroso PJ. Effectiveness of an external ankle brace in 

reducing parachuting-related ankle injuries. Inj Prev. 2011;17(1):58‒61. 

https://doi.org/10.1136/ip.2009.025981. 

14. Mann G, Kahn G, Suderer M, Zeev A, Constantini N, Nyska M. Preventive effects of 

an on-shoe brace on ankle sprains in infantry. In: Nyska M, ed. The unstable ankle. 

Champaign, IL: Human Kinetics, 2002:292‒305. 

15. McAdam J, McGinnis K, Young K, Lockwood C, Roberts M, Sefton, J. Impact of 

whey protein supplementation on fitness performance, body composition and injury 

rates in Army initial entry soldiers. J Sci Med Sport. 2017;20(suppl 2):S49. 

https://doi.org/10.1016/j.jsams.2017.09.157. 

16. McCarthy MS, Elshaw EB, Szekely BM, Raju D. A prospective cohort study of 

vitamin D supplementation in AD soldiers: preliminary findings. Mil Med. 

2019;184(suppl 1):498‒505. https://doi.org/10.1093/milmed/usy393. 

17. McGinnis KD, McAdam JS, Lockwood CM, Young KC, Roberts MD, Sefton JM. 

Impact of protein and carbohydrate supplementation on musculoskeletal injuries in 

Army initial entry training soldiers. Nutrients. 2018;10(12):1938. 

https://doi.org/10.3390/nu10121938. 

18. Palmanovich E, Frankl M, Hetsroni I, et al. [A novel gender-specific vest for female 

infantry recruits does not reduce the incidence of overuse pain syndromes: a 

prospective randomized study among 240 recruits]. Harefuah. 2016;155(6):357‒359, 

386. 

19. Popovich RM, Gardner JW, Potter R, Knapik JJ, Jones BH. Effect of rest from 

running on overuse injuries in Army basic training. Am J Prev Med. 2000;18(3 suppl 

1):147‒155. https://doi.org/10.1016/s0749-3797(99)00167-1. 

20. Roos L, Boesch M, Sefidan S, et al. Adapted marching distances and physical training 

decrease recruits’ injuries and attrition. Mil Med. 2015;180(3):329‒336. 

https://doi.org/10.7205/milmed-d-14-00184. 

21. Sovelius R, Oksa J, Rintala H, Huhtala H, Ylinen J, Siitonen S. Trampoline exercise 

vs. strength training to reduce neck strain in fighter pilots. Aviat Space Environ Med. 

2006;77(1):20‒25. 

https://doi.org/10.1177/03635465990270021001
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24. Wyss T, Roos L. Physical training interventions and injury prevention in Swiss 
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Note: This systematic review was part of a broader project on identifying non-exercise and 

exercise related preventive strategies for MSIs in armed forces. As the current review focuses 

on non-exercise preventive strategies, a total of 15 articles excluding exercise related 

preventive strategies were excluded for being outside the scope of the current review. 
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APPENDIX C. CHARACTERISTICS OF INCLUDED STUDIES 
Amoroso 1998 

Methods Randomized controlled trial 

Participants Students of the Airborne School, U.S. Army basic, 3 weeks of airborne 

course. 

Age: 18 years and older. 

Sex: male. 

Interventions 1. Outside-the-ankle brace (n=369) 

2. Non- outside-the-ankle brace (n=376) 

Outcomes Incidence of injuries: any musculoskeletal or traumatic condition. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “At the start of phase 2 volunteers were randomly 

assigned to either the braced or non-braced groups. Each 

student is assigned a number or position within the stick 

(there were 30 sticks) that does not change during the 

training. This number was used to randomize the braces 

among volunteers. First, a number was chosen from a 

random number table. If the number was even, all stick 

members who had been previously assigned an even 

number were given braces. Controversially, if the 

number was odd, then all off-numbered volunteers in the 

stick were given braces.” 

Comment: randomization referring to a random number 

table. 

Allocation 

concealment 

(selection bias) 

Low risk Comment: participants or investigators enrolling 

participants could not foresee assignments and thus 

introduce selection bias. 

Blinding of 

participants and 

personnel 

(performance 

bias) 

Low risk Comment: blinding of participants and personnel was 

not possible because of the visibility of the outside-the-

ankle braces. We expect that blinding of the participants 

is not possible and would have a small effect on the 

outcome (performance bias); injury rates (ankle 

sprain/strain/fractures). 

Blinding of 

outcome 

assessment 

(detection bias) 

Low risk Quote: “Injured soldiers were asked not to reveal 

whether there were study participants or if the wore 

braces for the outcome assessors.” 

Comment: blinding of outcome assessment ensured, and 

it is unlikely that the blinding could have been broken. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Comment: 96% of the participants did complete all the 

study requirements. All injured volunteers were included 

in the analysis. 

Selective 

reporting 

(reporting bias) 

Unclear 

risk 

Comment: there is insufficient information. Moreover, 

the study protocol is not available. 

Other bias Low risk Comment: the study appears to be free of other sources 

of bias. 
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Bensel 1976 

Methods Randomized controlled trial 

Participants Recruits during 12 weeks training of the U.S. Marine Corps Recruit Depot, 

San Diego, U.S. 

Age: not reported. 

Sex: male. 

Interventions 1. Tropical combat boots (n=372) 

2. Leather combat boots (n=414) 

Outcomes Incidence of musculoskeletal injuries in the foot and lower leg. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “Those recruits receiving odd-numbered sheets 

were to be issued leather combat boots, while those 

receiving even-numbered sheets were to be issued 

tropical boots.” 

Quote: “Each platoon within a series was randomly 

divided into two footwear groups and approximately 

one half a platoon was issued tropical combat boots and 

the other half leather combat boots.” 

Comment: non-random sequence generation, generated 

by odd or even number. 

Allocation 

concealment 

(selection bias) 

High risk Quote: “Those recruits receiving odd numbered sheets 

were to be issued leather combat boots, while those 

receiving even numbered sheets were to be issued with 

tropical boots.” 

Comment: unconcealed procedure. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: it was not possible to blind the participants 

and personnel because of the visibility of the difference 

between the boots. Outcome is likely to be influenced 

because of the type of outcome. 

Blinding of 

outcome 

assessment 

(detection bias) 

High risk Quote: “The recruits name and platoon were entered on 

the sheet of the forms along with the type, style, and 

size of boot issued to him, the results of foot 

examinations, and a listing of his attendance at sick 

calls for foot-related problems.” 

Comment: no blinding of the outcome assessment and 

the outcome is likely to be influenced. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “If a recruit was reassigned during the course of 

testing to a platoon not originally involved in the study, 

he continued as a study participant. His Individual 

Record Sheet was transferred and maintained along 

with Sick Call Slips and he was sent for foot 

examinations at the specified points in his training 

schedule.” 

Quote: “Individual Record Sheets were received for 

879 (89%) of the 990 recruits who began the test. These 

men had either completed training with their original 

platoons (Graduates), been transferred during training 
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to different platoons (Stragglers), or been separated 

from the Marine Corps prior to training completion 

(Dropouts).” 

Comment: attrition rate was different between the two 

groups. Moreover, it is unclear whether the analysis 

was done with using intention-to-treat method. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Quote: “Funding for this study was provided by and to 

the Clothing, Equipment, & Materials Engineering 

Laboratory, NARADCOM, under the following 

requests for services, jobs, and projects.” 

Comment: this study was funded which could have led 

to conflict of interest. Moreover, compliance was not 

reported and no baseline variables were reported. 

 
Bensel 1983 

Methods Randomized controlled trial 

Participants Recruits during 8 weeks basic training course of the U.S. Army Training 

Center, Fort Jackson, South Carolina. 

Age: 16‒41 years. 

Sex: male. 

Interventions 1. Black leather combat boots (n=1,771) 

2. Hot weather boots (n=1,070) 

Outcomes 1. Incidence of musculoskeletal injuries in the foot or lower leg 

2. Sick call data 

Notes External generalizability: women were excluded from the study could not 

be accommodated in any of the sizes of boots produced and hot weather 

boots were not available in all sizes. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “For the purposes of this study, the 2,074 men 

and the 767 women serving as test participants were 

randomly divided into two footwear groups; 728 men 

and 342 women were issued hot weather boots and the 

remainder of the participants were issued black leather 

combat boots. All of the men in Bns 3 and 4 were 

issued black leather boots.” 

Quote: “A trainee who was to receive the hot weather 

boot, but who could not be properly fitted with the 

limited stock of this boot on hand, was fitted for and 

Issued the black leather boot in an appropriate size. The 

trainee was then replaced by another who was to have 

received the leather boot, but who could be fitted in a 

hot weather boot.” 

Comment: non-random approach was used; allocation 

by availability of the intervention. 
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Allocation 

concealment 

(selection bias) 

High risk Comment: method of allocation was unconcealed. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: the two different types of boots were 

different from the in- and outside, so blinding could not 

have been done. The outcome is likely to be influenced. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: the study did not address this outcome. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “If a trainee was reassigned during the course of 

testing to a company not originally involved in the 

study, his or her participation in the study was 

terminated. The individual’s sick call data were no 

longer recorded and the individual did not participate in 

any further foot examinations.” 

Comment: the method refers to a protocol analysis. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: there were no baseline differences reported, 

only differences between men and women and 

graduates and non-graduates. 

 
Bonanno 2017 

Methods Randomized controlled trial 

Participants Naval recruits during 11 weeks of initial defense training of the Royal 

Australian Navy Recruit School (Cerberus, Australia). 

Age: 17‒50 years. 

Sex: male and female. 

Interventions 1. Prefabricated foot orthoses (n=153) 

2. Flat insoles (n=153) 

Outcomes 1. Incidence of lower limb injuries 

2. Incidence of adverse events 

3. Lost training days 

4. Shoe comfort 

5. Health status 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “To ensure allocation concealment, permuted 

block randomization with random block sizes, stratified 

by sex, were undertaken using an interactive telephone 

service provided by the NHMRC Clinical Trials Centre 

(University of Sydney, New South Wales, Australia).” 

Comment: Method is a random process. 

Allocation 

concealment 

(selection bias) 

Low risk Quote: “To ensure allocation concealment, permuted 

block randomization with random block sizes, stratified 

by sex, were undertaken using an interactive telephone 
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service provided by the NHMRC Clinical Trials Centre 

(University of Sydney, New South Wales, Australia).” 

Comment: central allocation (including telephone, web-

based and pharmacy-controlled randomization) with 

random block sizes. 

Blinding of 

participants and 

personnel 

(performance 

bias) 

Low risk Quote: “This study was a participant-blinded and 

assessor-blinded, parallel-group randomized controlled 

trial. To maintain blinding, participants were advised 

that they were receiving one of two types of shoe insoles 

during the study.” 

Comment: sham insoles were used. The participants and 

personnel were blinded. 

Blinding of 

outcome 

assessment 

(detection bias) 

Low risk Quote: “This study was a participant-blinded and 

assessor-blinded, parallel-group randomized controlled 

trial.” 

Quote: “An exit interview was conducted with a blinded 

assessor. If lower limb pain was reported by the 

participants, the assessor determined the presence of 

medial tibial stress syndrome, patellofemoral pain, 

Achilles tendinopathy and plantar fasciitis/plantar heel 

pain.” 

Comment: blinding of outcome assessment ensured, and 

unlikely that the blinding could have been broken. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “Data were analyzed using the intention-to-treat 

principle. Multiple imputation was used to replace any 

missing data using five iterations, with age, and group 

allocation as predictors.” 

Comment: missing data have been imputed using 

appropriate methods and an intention-to-treat analysis 

was performed. 

Selective 

reporting 

(reporting bias) 

Low risk Comment: study protocol is available: trial registration 

number Australian New Zealand Clinical Trials 

Registry: ACTRN12615000024549. All of the study’s 

pre-specified (primary and secondary) outcomes that are 

of interest in the review have been reported in the pre-

specified way. 

Other bias Low risk Comment: no other bias. 

 
Esterman 2005 

Methods Randomized controlled trial 

Participants Air Force recruits diagnosed with flat feet during 10 weeks of basic training 

at No. 1 Research Training Unit Royal Australian Air Force Edinburgh, 

Australia 

Age: not reported. 

Sex: male and female. 

Interventions 1. Australian Orthotics Laboratory, three-quarter-length, flexible, shoe 

inserts custom-made insoles (n=25) 

2. Non-orthotics (n=22) 

Outcomes 1. Incidence of back and lower limb injuries. 
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2. General foot health scales from the Foot Health Status Questionnaire 

(FHSQ) and the quality of life and physical health scales from the World 

Health Organization Quality of Life Questionnaire (WHOQOL), Short 

Form. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “Randomization was undertaken separately for 

each of the six training courses using a computerized 

random number generator.” 

Comment: Randomization procedure using a computer 

random number generator. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: no method was described to conceal 

allocation. Insufficient information to allow judgement. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: the study did not address this outcome. 

Given the nature of the intervention, blinding was not 

possible; intervention (shoe inserts) were visible. No 

blinding or incomplete blinding, and the outcome is 

likely to be influenced by lack of blinding because of 

the outcome; lower limb pain. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: insufficient information to allow judgement. 

Incomplete 

outcome data 

(attrition bias) 

Unclear 

risk 

Quote: “We undertook imputation of missing scale data 

by using the expectation maximization algorithm to 

obtain optimal maximal-likelihood estimates. We 

present both intention-to-treat and per protocol results.” 

Comment: missing data have been imputed using 

appropriate methods, but intention-to-treat analysis was 

not reported in the article. Insufficient information to 

allow judgment. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Quote: “Of the 25 recruits provided with orthotics. 20 

provided details of frequency of use. Only 10 of the 20 

wore the orthotics all or most of the time. Reasons for 

not wearing the orthotics Included the following: 

uncomfortable (n=5), takes too long to swap them 

between footwear (n ^ 2), slips in boot [n=2), too big 

for boots (n=1), has not helped feet (n=1), and caused 

shin splints (n=1).” 

Comment: Lack of compliance. Reason of non-

compliance can be a reason for the poor applicability. 

Quote: “Because this was a pilot study, no formal 

power calculations were performed. Therefore, results 

are only indicative.” 

Comment: No sample size calculations. 
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Quote: “Only weight differed significantly between 

groups, with the untreated group being significantly 

heavier (p=0.002).” 

Comment: Baseline imbalances are reported. This could 

have influenced the estimate of effect. 

 
Finestone 1992 

Methods Randomized controlled trial 

Participants Infantry recruits during 14 weeks of training at Israeli Defence Forces. 

Age: 18‒20 years old. 

Sex: not reported. 

Interventions 1. Basketball shoes (n=187) 

2. Standard lightweight infantry boots (n=203) 

Outcomes Incidence of overuse injuries: any location of any musculoskeletal 

subjective or objective pain (and stress fractures) 

Notes Same study as Milgrom et al. (1992) 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Only the following information was reported regarding 

the randomization procedure: Quote: “Prior to 

beginning training, basketball shoes were given at 

random to 187 of the recruits (group 1).” 

Comment: Insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: blinding was not described in the article. 

Probably no blinding (because of the visibility of the 

intervention), and the outcome (incidence of overuse 

injuries: Location of any musculoskeletal subjective or 

objective pain) is likely to be influenced by lack of 

blinding (the difference between basketball shoes and 

standard infantry shoes is probably visible). 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: insufficient information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

Unclear 

risk 

Comment: insufficient information to allow judgment. 

Selective reporting 

(reporting bias) 

High risk Comment: the authors described that they have 

examined the compliance during follow-up. The study 

did not report this result. Moreover, there is no study 

protocol available. 

Other bias Unclear 

risk 

Comment: definition of injuries not specified. 
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Finestone 1999 

Methods Randomized controlled trial 

Participants Infantry recruits during 14 weeks of basic training of Defense Forces 

Medical Corps, Tel Hashomer, Israel. 

Age: 17.7‒27.3 years. 

Sex: not reported. 

Interventions Group 1: Custom made semirigid biomechanical orthoses; intervention 

group (n=132) 

Group 2: Custom soft semirigid biomechanical orthoses; intervention group 

(n=128) 

Group 3: Control group: simple shoe insoles, without supportive or shock 

absorbing qualities (n=126) 

Group 4: Control group: soldiers decided after randomization, but before 

beginning their basic training, that they did not want to train using the 

orthoses (n=18) 

Outcomes 1. Incidence of stress fractures 

2. Compliance with orthosis use 

3. Comfort of orthoses 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “Before beginning basic training, recruits were 

assigned randomly to one of three orthosis groups by 

choosing a card from a shuffled deck of 420 cards 

containing equal amounts of cards numbered one, two, 

and three.” 

Allocation 

concealment 

(selection bias) 

High risk Comment: No concealment of allocation. This is clear 

given the fact that 18 soldiers decided after 

randomization, but before beginning their basic 

training, that they did not want to train using the 

orthoses, and they were assigned to a different group 

(Group 4) 

Quote: “In addition, 18 soldiers decided after 

randomization, but before beginning their basic 

training, that they did not want to train using the 

orthoses, and they were assigned to a different group 

(Group 4)” 

Comment: randomization was broken. 

Comment: shuffling cards or envelopes but a part of the 

allocation by preference of the participants. 

Blinding of 

participants and 

personnel 

(performance bias) 

Unclear 

risk 

Comment: probably no blinding (because of the 

visibility of the intervention), but the outcome (‘stress 

fractures’) is not likely to be influenced by lack of 

blinding, but secondary outcomes (comfort) was likely 

to be influenced. This could be the reason that 

participants didn’t complain about symptoms and the 

stress fractures were not examined. 

Blinding of 

outcome 

Unclear 

risk 

Comment: insufficient information to allow judgment. 
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assessment 

(detection bias) 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “Recruits who discontinued using the orthoses 

during the study and who did not have stress fractures 

before the discontinuation (n=207) were considered to 

have dropped from the study and were not included in 

the statistical analysis of the stress fracture data.” 

Comment: the randomization was broken and no 

intention-to-treat analyses was performed. 

Quote: “Of the 404 recruits who entered into the study, 

only 197 completed it. The principal reason for 

dropping out of the study was dissatisfaction with the 

orthoses, and this occurred within the first 2 weeks of 

basic training. Most of these recruits chose to train 

using the orthoses they had purchased before basic 

training, considering them superior to those they 

received in the study. The second major reason for 

dropouts was that recruits left to attend specialized 

training courses.” 

Comment: there was a high dropout rate from this 

study. 

Comment: number of missing data imbalanced (see 

table 1; Group 1 (n=81), Group 2 (n=53), Group 3 

(n=73), Group 4 (=0)). and contains other reasons 

across the groups. 

Moreover, no imputation method is being used. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Comment: poor applicability/ implementation of the 

intervention. Because of the high rate of dissatisfaction 

with orthotic in group 1, 2 and 3 (mostly group 1), the 

implementation of the intervention was not feasible. 

Quote: “Forty-seven percent of the recruits were using 

orthoses before this study. Of these orthoses, 30% were 

custom made. Recruits were advised against the use of 

all personal orthoses during the length of the study 

without the prior permission of the medical team 

supervising the study. Most of these recruits chose to 

train using the orthoses they had purchased before basic 

training, considering them superior to those they 

received in the study.” 

Comment: possibly biased estimate of effect. 

 
Finestone 2004 

Methods Randomized controlled trial 

Participants Infantry recruits during 14 weeks basic training of Defense Forces Medical 

Corps, Israel. 

Age: 18‒20 years. 

Sex: male. 

Interventions Group 1: soft custom orthoses (n=227) 
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Group 2: soft fabricates (not custom) orthoses (n=224) Group 3: semirigid 

biomechanical orthoses (n=215) Group 4: semirigid prefabricated orthoses 

(n=208) 

Outcomes 1. Incidence of overuse injuries 

2. Orthoses comfort 

Notes Financial costs could be a disadvantage for application of the intervention: 

there is little economic justification for prescribing semirigid biomechanical 

orthoses. Their cost is high without advantages in comfort, patient 

acceptance, and reduction in the incidence of stress fractures, ankle sprains, 

and foot problems. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “Before beginning basic training, recruits were 

assigned to one of two groups according to a 

randomization program written on Excel.” 

Comment: randomization using a computer random 

number generator. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: insufficient information to allow judgement. 

The study did not address this issue. 

Blinding of 

participants and 

personnel 

(performance bias) 

Unclear 

risk 

Quote: “Recruits were blinded in this study to as to 

whether they trained in custom orthoses or 

prefabricated orthoses since both were made of 

identical materials.” 

Comment: Blinding of personnel was not reported. 

Given the fact that the authors call this study single-

blinded, it’s possible that personnel was not blinded. It 

is not clear whether the ‘single-blinded’ refers to no 

blinding of the personnel of the outcome assessor, given 

the fact that both are not described in the article. 

However, given the nature of the outcome, no/lack of 

blinding could have caused for performance bias (stress 

fracture, ankle sprain and foot problems.) 

Comment: insufficient information to allow judgment. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: the study did not address this outcome. 

Given the fact that the authors call this study single-

blinded, it’s possible that the outcome assessors were 

not blinded. Moreover, given the nature of the outcome, 

this assessment could have been partly influenced by 

no/lack of blinding (stress fracture, ankle sprain and 

foot problems). 

Comment: insufficient information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

Unclear 

risk 

Quote: “Full clinical follow-up was available for 204 

out of 227 (89.9%) recruits who trained in soft custom 

orthoses, for 213 out of 224 (95%) recruits who trained 

in soft prefabricated orthoses, for 180 out of 215 

(83.7%) recruits who trained in semirigid 

biomechanical orthoses, and for 172 out of 208 (82.7%) 
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recruits who trained in semirigid prefabricated orthoses. 

Depending on orthosis type used, between 18% and 

43% of the recruits in this study discontinued the use of 

their orthoses because of dissatisfaction. The major 

reason was discomfort. This was in spite of the fact that 

two out of four of the orthosis types used in this study 

were fabricated from impressions of the user’s feet 

based on the neutral subtalar position.” 

Quote: “Recruits who received soft prefabricated 

orthoses had the highest discontinuation rate, but there 

was no statistical difference in the discontinuation rate 

among semirigid prefabricated orthoses, semirigid 

biomechanical orthoses, and custom soft orthoses.” 

Comment: reason for missing of outcome data is likely 

to be related to true outcome: related to comfort of 

orthoses (dissatisfaction), with either imbalance in 

numbers for missing data across intervention groups. 

However, the imbalance in number for missing data is 

not clear. 

Comment: insufficient information to allow judgment. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: baseline imbalances not reported. 

Insufficient information to allow judgment. 

 
Flakoll 2004 

Methods Randomized controlled trial 

Participants Marine recruits from six platoons during the 54-day basic training of the 

U.S. Marine Corps Base, Parris Island. 

Age: 18.8‒19 years. 

Sex: male. 

Interventions 1. Protein supplement (8 g carbohydrate, 10 g protein, 3 g fat) (n=130) 

2. Placebo group (0 g carbohydrate, 0 g protein, 0 g fat) (n=128) 

3. Control group (8 g carbohydrate, 0 g protein, 3 g fat) (n=129) 

Outcomes 1. Number of medical visits due to musculoskeletal injuries 

2. Body composition 

3. Muscle soreness 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Comment: method of randomization not described. 

Insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Quote: “The subjects were not informed as to which 

treatments were Pla, Con, or Pro and were told that 

each of the treatments had equal potential to produce 

effects.” 
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Comment: minimization of tend to receive another 

intervention. But method of allocation is not described, 

so insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

Low risk Quote: “The subjects, drill instructors, data recorders, 

and data analyzers were not told which treatment 

contained protein, carbohydrates, or fat and were 

blinded to assigned treatment groups.” 

Blinding of 

outcome 

assessment 

(detection bias) 

Low risk Quote: “Subjects and observers making measurements 

and data analysis were blinded to subject groupings.” 

Comment: When patients were examined, medical 

personnel did not know whether they were or were not 

participating in the study and were blinded to each 

subjects treatment. Furthermore, tabulation of the 

medical visits was done in a blinded fashion. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “The number of subjects discontinuing 

participation (n=26) was distributed similarly across 

treatment groups (Pla=8, Con=8, Pro=10). Fourteen 

were reassigned to another platoon, 10 were removed 

from the U.S. Marine Corps because of discipline 

problems, 1 did not like the taste of the placebo, and 1 

was removed due to a mental health-related problem.” 

Comment: number and reasons of missing reported are 

equal in each group. Reasons of missing data are not 

related to the outcome. Reasons for missing outcome 

data are unlikely to be related to true outcome (for 

survival data, censoring unlikely to be introducing 

bias). 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Quote: “Initial body mass, stature, and body 

composition measurements were not different between 

treatment groups, and thus overall means are displayed. 

There were no significant differences (p>0.05) between 

treatment groups for any of the variables. Subject 

demographic data were not different between treatment 

groups, and thus overall means are reported.” 

Comment: however, not all of the demographic data 

were presented in the article (only Initial body 

composition). Insufficient information about baseline 

imbalances to allow judgment. 

 
Franklyn-Miller 2010 

Methods Randomized controlled trial 

Participants Military officer trainees/ new-entry officer cadets during 7 weeks basic 

training of the Britannia Royal Naval College, Dartmouth, Devon, United 

Kingdom. 

Age: 24‒25 years. 

Sex: male and female. 

Interventions 1. Custom-made insoles (n=200) 

2. No insoles (n=200) 
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Outcomes Incidence of overuse lower limb injury requiring removal from physical 

training for 2 or more days. Overuse injury required a diagnosis of anterior 

knee pain, iliotibial band syndrome, patellofemoral pain syndrome, medial 

tibial stress syndrome, chronic exertional compartment syndrome, Achilles 

tendinopathy, or plantar fasciitis. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “Participants at risk (i.e., those with a medium 

or high risk) were included in the trial and randomly 

allocated by random integer generator 

(http://www.random.org) to either the intervention 

group or no-intervention group, not blinded to the 

investigators.” 

Comment: randomization using a random integer 

generator. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Quote: “Participants were blind to their risk 

quantification and to whether they were allocated 

orthoses because of low risk or because they were in the 

non-intervention arm. The intervention itself was not 

blinded.” 

Quote: Participants at risk (i.e., those with a medium or 

high risk) were included in the trial and randomly 

allocated by random integer generator 

(http://www.random.org) to either the intervention 

group or non-intervention group, without blinding of 

the investigators.” 

Comment: given the nature of the outcomes: incomplete 

blinding, and the outcome is likely to be influenced by 

lack of blinding. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: blinding of outcome assessment is not 

described. Given the nature of the outcomes: 

incomplete blinding, and the outcome is likely to be 

influenced by lack of blinding. Still, there is insufficient 

information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “All 200 participants were analyzed in each arm 

using an intention-to-treat analysis. 

Quote: “There were no withdrawals from either arm of 

the trial, and no orthoses were returned because of 

damage or noncompliance.” 

Comment: no missing outcome data and if there were, 

missing data would have been imputed using 

appropriate methods (intention-to-treat analysis). 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 
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Other bias Unclear 

risk 

Quote: “Anthropometric data were well matched 

between the 2 groups.” 

Quote: “There were differences between the 2 groups of 

participants with respect to anthropometry.” 

Comment: two different interpretations about baseline 

differences. 

 
Gardner 1988 

Methods Cluster-randomized controlled trial 

Participants Marine basic training recruits during 12 weeks of basic training at the 

Marine Training Center at Parris Island, South Carolina, U.S. 

Age: 18‒41 years. 

Sex: male. 

Interventions 1. Viscoelastic polymer (shock absorbing) insoles (n=1,557) 

2. Standard mesh (non-shock absorbing) insoles (n=1,468) 

Outcomes 1. Incidence of stress fractures and stress reactions of the lower 

extremities 

2. Incidence of other injuries; plantar fasciitis, ankle sprains, knee strains 

and sprains, and Achilles tendonitis 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation (selection 

bias) 

High risk Quote: “Boots with polymer insoles were issued to 

trainees who were assigned to even-numbered 

platoons. Boots with a standard mesh insole were 

issued to members of odd numbered platoons.” 

Comment: randomization was performed in a non-

random fashion. Sequence generated by odd or 

even numbers. 

Allocation 

concealment 

(selection bias) 

High risk Comment: intervention was assigned to even 

platoons. Allocation concealment was not possible. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: intervention is visible to participants and 

personnel; blinding could not have been done. 

Outcome could not have been influenced by lack of 

blinding due to the nature (i.e., stress fractures). 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk Quote: “Both radiologists were blinded with respect 

to insole status and the second review was blinded 

concerning the primary evaluation.” 

Comment: information regarding blinding of 

medical personnel for examination of other injuries 

was not reported. Procedure not described in the 

article. 

Comment: insufficient information to allow 

judgment. 

Incomplete outcome 

data (attrition bias) 

Unclear risk Comment: the study did not address this outcome. 

There is no report of any loss to follow-up. 

Moreover, number of included participants does not 

match between the presented tables: 3,025 vs 3,008. 
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Selective reporting 

(reporting bias) 

Unclear risk Comment: the study protocol is not available. 

Other bias Unclear risk Comment: no adjustment for clustering was 

performed and baseline differences were not 

mentioned. Moreover, number of clusters were not 

reported. 

 
Hesarikia 2014 

Methods Randomised controlled trial 

Participants Military service recruits during two-month military training of the Shahid 

Hashemi Nejad garrison, Iran. 

Age: 19‒27 years. 

Sex: male. 

Interventions 1. Semi-rigid custom made orthosis (n=300) 

2. No insoles (n=310) 

Outcomes 1. Incidence of ankle sprains 

2. Pain and tenderness in different parts of foot 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random 

sequence 

generation 

(selection bias) 

Low risk Quote: “We assigned codes to the eligible soldiers and 

they were put in trial or control group according to table 

of random numbers.” 

Comment: randomization using a random number table. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance 

bias) 

High risk Comment: Participants and personnel were not blinded. 

No blinding or incomplete blinding, and the outcome 

(ankle sprains and, pain and tenderness in different parts 

of foot) is likely to be influenced by lack of blinding. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: The study did not address this outcome. In 

case of no blinding or incomplete blinding, and the 

outcome (ankle sprains and pain and tenderness in 

different parts of foot) is likely to be influenced by lack 

of blinding. However, there is insufficient information to 

allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “Soldiers who did not use foot arc support during 

the study for any reason were excluded.” 

Quote: “Control group: 9 participants decided not to 

participate during the study; Intervention group: 19 

orthotics were wrecked and 26 exited study because 

insoles made boots feel tight.” 

Comment: As-treated analysis (per protocol) was done 

with substantial departure of the intervention received 

from that assigned at randomization. 
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Selective 

reporting 

(reporting bias) 

High risk Quote: “The study is also registered in Iranian Registry 

of Clinical Trials (www.irct.ir); registration number: 

IRCT2014030916914N1” 

Comment: one of the primary outcomes in the protocol is 

stress fractures. This outcome is not reported in the 

article. Only ‘pain in one of the 7 parts of the foot, ankle 

sprains and pain’ was reported in the original article. The 

following measurement of the stress fractures in the 

protocol was mentioned, but not done in the study; 

“stress fracture symptoms are introduced to the soldiers 

and when they feel pain in their foot they will come to 

the clinic and an X-ray of the foot will be ordered, if 

there was a fracture, the diagnosis is definite.” 

Other bias High risk Quote: “This study was supported by a research grant by 

Orthopedy-Fanni-Pishraft Company, Tehran, Iran. Foot 

arc supports were provided with a grant equal to 1,000 

U.S. Dollars for the purpose of this study.” 

Comment: this is a potential source of bias because of 

conflict of interest. 

Comment: There is a high attrition rate due to discomfort 

of the insoles (n=26) which could be a disadvantage for 

the applicability/external generalizability of the 

intervention. 

 
Knapik 2009 

Methods Randomised controlled trial 

Participants New U.S. Army recruits during 9 weeks of basic combat training at the Fort 

Jackson, South Carolina, U.S. 

Age: mean ± SD (men 23 ± 5, women 23 ± 6) years 

Sex: male and female. 

Interventions 1. Foot shape specific running shoes (n=1,346 male and 633 female) 

2. Regular “one type fits all” running shoes (n=1,343 male and 630 female) 

Outcomes 1. Incidence of traumatic and overuse lower extremity injuries 

2. Other previously known injury risk factors (e.g., age, fitness, and 

smoking) 

Notes Foot measurements were done by all the participants after the 

randomization. Possible bias due to knowledge of the participants regarding 

to the group assignment: this factor could have been biased the outcome at 

Knapik 2009. Knapik 2010: foot measurements were done before the 

randomization, which eliminates bias. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “Subjects were randomized into a control (C) or 

experimental (E ) group in sequential order (alternately 

in order of arrival for testing).” 

Comment: The investigators described a non-random 

component in the sequence generation process. 
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Allocation 

concealment 

(selection bias) 

High risk Comment: Participants or investigators enrolling 

participants could foresee the group assignment and 

thus introduce selection bias. The randomization was 

based on sequential order: (alternately in order of 

arrival for testing). 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: Experimental and control group received 

other shoes than usual, which could possibly prevent 

the fact that participants and personnel were aware of 

the assignment. However, it is unclear whether the 

shoes of the two groups differ from each other from the 

outside. Moreover, the shape of the feet of only the 

participants in the intervention group was measured 

after randomization, which could reveal/unblind the 

assignment for the participants. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: Insufficient information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “Some subjects attrited from BCT, not 

completing the entire 9-week program. Reasons for 

attrition included (a) discharge from the Army, (b) 

reassignment to a new unit (recycle), (c) return to 

National Guard Unit and release from active duty 

(REFRAD), and (d) absent without leave (AWOL).” 

Comment: Reasons for missing outcome data are 

unlikely to be related to true outcome (for survival data, 

censoring unlikely to be introducing bias); but no 

appropriate imputation of missing data. Data of attrited 

participants were excluded from the analysis. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Comment: No effort was been made to restrict the 

wearing of running shoes to PT, and no system was in 

place to account for the amount of time subjects wore 

their running shoes during their limited discretionary 

time. This could have biased the estimate of effect due 

to possibly wearing the shoes outside duty time, and 

influence the risk of musculoskeletal injuries. 

Quote: “The major potential confounder was the change 

in the surveillance system used to track injuries, which 

occurred during the months when injuries began to 

decrease.” 

Comment: high risk of information bias. 

Comment: Baseline imbalances were not reported. 

Probably biased estimate of effect due to the fact that 

the randomization is also not done properly. 
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Knapik 2010a 

Methods Randomized controlled study 

Participants Air Force recruits during 6 weeks training at the Lackland Air Force Base, 

Texas, U.S. 

Age: 18‒19 years. 

Sex: male and female. 

Interventions 1. Foot shape specific running shoes  (n=1,417) 

2. Regular “one type fits all” running shoes (n=1,259) 

Outcomes 1. Incidence of traumatic and overuse lower limb injuries 

2. Attrition rate 

3. Other injury risk factors (fitness, smoking, physical activity, prior   

injury, menstrual history, and demographics) 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “Study participants were randomly assigned to 

either an experimental (E) or a control (C) group, based 

on order of arrival for testing.” 

Comment: method of non-random categorization of 

participants. 

Allocation 

concealment 

(selection bias) 

High risk Quote: “Based on order of arrival for testing.” 

Comment: participants or investigators enrolling 

participants could possibly foresee assignments and 

thus introduce selection bias; alternation. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: blinding could not have been done and the 

outcome is likely to be influenced. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: Insufficient information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “There were 206 subjects (128 men, 78 women) 

who did not complete training with the unit to which 

they were originally assigned (recycles). The recycle 

database did not have the day the subject was 

reassigned, so the time at risk could not be determined; 

these subjects were not considered in subsequent 

analyses. Thus, the final cohort considered for analysis 

consisted of 1,979 men and 723 women. 

Among the men, 8.9% in the experimental group and 

8.2% in the control group attrited from training (p0.58). 

Among the women, 16.0% of the experimental group 

and 11.3% of the control group attrited from training 

(p0.07).” 

Quote: “Not all subjects had complete measurements 

on all variables. This occurred primarily because the 

data were not available in the DMSS databases, 

subjects did not provide a response on the 
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questionnaire, or the training unit did not have the 

information. Personnel in the clothing issue section 

imposed time constraints so that some subjects could 

not complete the entire initial testing battery.” 

Quote: “Only subjects with complete data at the start 

(pre) and end (post) of BMT could be considered in the 

analysis as both values were required for repeated 

measures ANOVA.” 

Quote: “The recycle database did not have the day the 

subject was reassigned, so the time at risk could not be 

determined; these subjects were not considered in 

subsequent analyses.” 

Comment: no effort for imputation was being made, 

missing patients were excluded. No intention-to-treat 

analysis was being performed, while there was a high 

attrition rate. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: compliance of wearing shoes not reported. 

 
Knapik 2010b 

Methods Randomized controlled trial 

Participants Basic Marine Corps Recruit Depot trainees during 12 weeks of basic 

combat training of the Marine Corps Recruit Depot (MCRD), San Diego, 

California (male) AND the MCRD, Parris Island, South Carolina (female). 

Age: not reported/ stated. 

Sex: male and female. 

Interventions 1. Foot shape specific running shoes (n=432 men, 371 women) 

2. Regular “one type fits all” running shoes (n=449 men, 302 women) 

Outcomes 1. Incidence of traumatic and overuse lower limb injuries 

2. Other known injury risk factors (e.g., fitness, smoking, prior physical 

activity) 

Notes Compared to Knapik 2009: foot measurements were done by all the 

participants before the randomization. No possible bias due to knowledge 

of the participants regarding to the group assignment: this factor could have 

been biased the outcome at Knapik 2009. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “Following all foot measurements, participating 

recruits were randomized into 1 of 2 groups using an 

assignment order that was randomly generated by a 

statistical software program.” 

Comment: randomization procedure using a computer 

random number generator. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 
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Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: the outcome is likely to be influenced 

because of the visibility of the intervention (control 

group received same shoes regardless of plantar shape/ 

intervention group received 3 different shoes based on 

the shape of the plantar surface) 

Outcome: Injuries during the 12 weeks of training: in 

case of no blinding: the outcome is vulnerable for bias. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

The study did not address this outcome. Insufficient 

information to allow judgment. But in case of 

incomplete or no blinding: the outcome is likely to be 

influenced because of the visibility of the intervention 

(control group received same shoes regardless of 

plantar shape/ intervention group received 3 different 

shoes based on the shape of the plantar surface) 

Outcome: Injuries during the 12 weeks of training; in 

case of no blinding: the outcome is vulnerable for bias. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “Some participants did not complete the entire 

12-week basic training cycle, but their data were 

included for the time they remained in training, as 

described below. Reasons for attrition included 

discharge from the Marine Corps or reassignment to a 

new company (recycle). Discharges and recycles were 

obtained from a local data system maintained at MCRD 

San Diego or MCRD Parris Island.” 

Quote: “Control group 48 did not enter training, 17 

missing graduation or medical data. Experimental 

group 63 did not enter training, 18 missing graduation 

or medical data.” 

Comment: Reasons for missing outcome data are 

unlikely to be related to true outcome (for survival data, 

censoring unlikely to be introducing bias); but missing 

data have not been imputed using appropriate methods 

(complete case analysis was carried out) 

Comment: Flow chart is not consistent with the 

description in the main text of the article; 432 control 

subjects (men) 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: Only the following sentence mentioned in 

the article: ‘The research protocols were approved by 

the Institutional Review Board of the Naval Health 

Research Center, San Diego, California.’ However, the 

study protocol is not available. 

Other bias Unclear 

risk 

Comment: outcome compliance not reported. 

 
Lappe 2008 

Methods Randomized controlled trial 

Participants Healthy Navy recruit volunteers entering 8 weeks of basic training at the 

Great Lakes Naval Training Center, Great Lakes, IL, U.S. 

Age: 17‒35 years. 

Sex: female. 
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Interventions 1. 2,000 mg calcium and 800 IU vitamin D/d (n=2,626) 

2. Identical placebo (n=2,575) 

Outcomes Stress fractures confirmed with radiography or technetium scan according 

to the usual Navy protocol. 

Notes Limited feasibility of treatment detected: high rate of withdrawals because 

of adverse effects, which includes: any reported symptoms associated with 

withdrawal from the study. The primary events were gastrointestinal 

disruption such as constipation, diarrhea, upset stomach (4%), and 

musculoskeletal soreness (0.9%). Adverse effects placebo group n=104; 

intervention group n=110. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

High risk Quote: “Randomly assignment to the two groups by 

block randomization. That is, the first two participants 

enrolled were randomly assigned to one of the two 

groups, then the next two, and so on.” 

Allocation 

concealment 

(selection bias) 

High risk Comment: participants or investigators enrolling 

participants could possibly foresee assignments and 

thus introduce selection bias. Block randomization was 

done by schedule of 1:1. The size of the blocks were 

small, which could lead to a high predictability of 

allocation. Another reason is that the statistician was 

not blinded: the randomization scheme was known only 

to the study statistician until the end of the study. The 

statistician was responsible for randomization of 

treatment by subject number and was the only person 

unblinded. 

Blinding of 

participants and 

personnel 

(performance bias) 

Low risk Quote: “The statistician was responsible for 

randomization of treatment by subject number and was 

the only person unblinded.” 

Comment: blinding of participants and study personnel 

ensured. 

Blinding of 

outcome 

assessment 

(detection bias) 

Low risk Quote: “The statistician was responsible for 

randomization of treatment by subject number and was 

the only person unblinded.” 

Comment: Blinding of outcome assessment ensured, 

and unlikely that the blinding could have been broken. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “Separate statistical analysis have been done: 

intention-to-treat analysis and per protocol analysis. 

Subjects who withdrew from study for any reason were 

excluded from the per protocol analyses.” 

Comment: High attrition rate, but appropriate statistical 

analysis has been done. Missing outcome data balanced 

in numbers across intervention groups, with similar 

reasons for missing data across groups and missing data 

have been imputed using appropriate methods. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 
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Other bias Low risk None. 

 
Larsen 2002 

Methods Randomized controlled trial 

Participants Military conscripts, representing 25% of all new conscripts in a Danish 

regiment during 3 months of military service at the Jutland Dragoon 

Regiment, Holstebro, Denmark. 

Age: 18‒24 years. 

Sex: male (n=146) and female (n=1). 

Interventions 1. Custom-made biomechanical shoe orthosis (n=77) 

2. No intervention (n=69) 

Outcomes 1. Incidence of back and lower limb injuries  

2. Number of days off-duty during the first 3 months of military service 

because of back or lower extremity problems 

3. Compliance to the intervention 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “After we obtained informed written consent, 

we randomly assigned all conscripts into 2 groups by 

drawing an envelope out of a box with 154 well-

shuffled envelopes, with text indicating either BSO or 

no BSO.” 

Comment: randomization procedure was done using 

shuffling cards and envelopes. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: not clear whether the envelopes were sealed. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

Unclear 

risk 

Blinding not possible because of the visibility of the 

treatment and the outcome is likely to be influenced by 

lack of blinding/no blinding because of the visibility of 

the intervention (shoe orthosis/ BSO) and the outcome 

(‘problems in the back and lower extremities’) 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Quote: “During the study period, medical and other 

health care practitioners at the infirmary were not aware 

of the group allocation, and they were told to treat all 

conscripts in the normal fashion, except to refrain from 

using any type of BSO as a mode of treatment.” 

Comment: However, they have noticed the orthosis 

during the examination. Insufficient information to 

allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “Intervention group: 19 dropouts (reasons: 9 

non-compliant, 5 excluded from duty, 5 not available); 

Control group: 6 dropouts (reasons: 3 excluded from 

duty, 3 not available). At follow-up evaluation, data 

were collected from 67 (87%) conscripts in the 

intervention group, and 63 (91%) in the control group, 

giving a total follow-up rate of 130 (89%) of 146 

subjects. A total of 10 conscripts in the intervention 



Appendix 

Non-exercise Interventions for Prevention of Musculoskeletal Injuries in Armed Forces: 

A Systematic Review and Meta-analysis 

Arslan et al. 

American Journal of Preventive Medicine 

group and 6 in the control group were classified as 

having dropped out of the study.” 

Comment: no intention-to-treat analysis has been done 

and attrition rates between the groups differed 

(intervention group n=19; control group n=6) and were 

excluded from analysis. Missing data have been 

imputed using appropriate methods. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: Training program during the 3 months 

intervention program not mentioned. There could be 

some factors that influences the effect of the 

intervention (BSO) in the training program. 

Comment: Baseline differences are not presented in the 

article, only the following sentence was reported in the 

article: “At baseline evaluation, the 3-month period 

prevalence rates were similar in both groups on all 

collected data.” Therefore, we cannot objectively 

determine whether there could be some baseline 

imbalances that could influence the estimate of effect of 

BSO on the outcomes. 

 
Mattila 2010 

Methods Randomized controlled trial 

Participants Healthy young adult males conscripts during 6 months of military service in 

the Finnish Defence Forces, Santahamina Garrison of the Finnish Defence 

Forces. 

Age: 18‒29 years 

Sex: male. 

Interventions 1. Custom-made insoles (n=73) 

2. No insoles (n=147) 

Outcomes 1. Incidence of lower limb overuse injuries 

2. Premature release from military service with a diagnosis of more severe 

lower limb overuse injuries (not an outcome of interest for this review) 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “The participants were allocated to wear their 

normal army boots with orthotic insoles (insole group) or 

without orthotic insoles (control group) according to a 

computer-generated random allocation sequence.” 

Comment: randomization procedure using a computer 

random number generator. 

Allocation 

concealment 

(selection bias) 

Low risk Quote: “The allocation sequence was concealed from the 

researchers and health care personnel. The participants 

were considered to have entered the study at the moment 

their allocations were seen by the researcher.” 

Blinding of 

participants and 

High risk Comment: participants were not blinded to the treatment. 

The outcome is likely to be influenced because of the 
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personnel 

(performance 

bias) 

nature of the outcome measure (specified or unspecified 

diagnosis) 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Quote: “The physician (outcome assessor) was blinded 

to the treatment.” 

Quote: “If a study subject was clinically examined 

during the follow-up period, the garrisons physician may 

have seen the orthotic insole, potentially leading to a 

bias; however, the reason for the visit had already been 

established before the physician seeing the orthotic 

insole.” 

Incomplete 

outcome data 

(attrition bias) 

Low risk Comment: No missing data. Statistical analyses were 

conducted according to the intention to-treat principle. 

Selective 

reporting 

(reporting bias) 

Low risk Quote: “This study was registered as number 

NCT00922246 at http://www.clinicaltrials.gov.” 

Comment: The study protocol is available and all of the 

study’s pre-specified (primary and secondary) outcomes 

that are of interest in the review have been reported in 

the pre-specified way. 

Other bias Unclear 

risk 

Quote: “In addition, conscripts participated in other 

physical exercises such as jogging, team sports, and 

circuit training for an average of 3 6h per week, during 

which they used their personal jogging shoes without the 

orthotic insoles.” 

Comment: Thus, the participants in both groups used 

jogging shoes without the orthotic insoles during this 

additional physical training. 

Quote: “Approximately 20 40% of conscripts 

participated in sports during their leisure-time.” 

Comment: This could have influenced the risk of injury. 

Quote: “Compliance was assessed by self-report and 

when the conscripts were asked about their use of 

insoles, only 80% of the respondents reported that they 

had used them. The actual percentage, however, may 

have been lower.” 

 
Milgrom 1985 

Methods Randomised prospective study 

Participants Military recruits from selected infantry units within the Israeli army during 

basic training of 14 weeks at the Israeli Defense Forces, Medical Corps. 

Age: not reported. 

Sex: male. 

Interventions 1. Stress orthotics; prefabricated semi-rigid insoles (n=143) 

2. No orthotic device (n=152) 

Outcomes Incidence of stress fractures (femoral, tibial and metatarsal). 

Notes High dropout rate in the intervention group: Thirty of the 143 recruits 

(21%) originally given the orthotic device discontinued their use within the 
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Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “Just before beginning training, military stress 

or orthotics (Fig. 1) were given at random to 143 of the 

295 recruits allowed to do basic training.” 

Comment: However, method of randomization not 

described. Insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

Low risk Comment: blinding not described in the article, but the 

rev outcome is not likely to be influenced by lack of 

blinding; given the nature of the outcome (stress 

fractures). 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: Blinding not described in the article, but the 

outcome is not likely to be influenced by lack of 

blinding; given the nature of the outcome (stress 

fractures). However, the opinion of the radiologist 

could vary. Insufficient information to allow judgment. 

Incomplete 

outcome data 

(attrition bias) 

High risk Quote: “113 recruits did their entire training with the 

orthotic device as compared with 152 without the 

orthotic device. Thirty of the 143 recruits (21%) 

originally given the orthotic device discontinued their 

use within the first 14 days of training because of 

difficulty accommodating to them.” 

Quote: “On the basis of scintigraphy 91 of the 295 

recruits in training (31%) were found to have stress 

fractures.” 

Comment: Table 1 shows a different number of stress 

fractures: n=103. 

Comment: Baseline imbalances not reported. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Quote: “This work was partially supported by grant 2-

831 from Langer Biomechanics Group, mc., Deer 

Park, New York.” 

Comment: possible bias due to conflict of interest. 

 
Milgrom 2004 

Methods Randomized controlled trial 

Participants New infantry recruits known to be at high risk for stress fracture during the 

3 weeks of infantry training period at the Israel Defence Forces. 

Age: 18‒28 years. 

Sex: male. 

Interventions 1. 30 mg of risedronate (n=165) 

2. Placebo (n=159) 

first 14 days of training because of difficulty accommodating to them. 

Which could lead to poor applicability (difficulty accommodating to them) 
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Outcomes 1. Incidence of lower extremity stress fractures 

2. Adverse reactions 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “Participants were randomly assigned to receive 

either risedronate or placebo.” 

Comment: Method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

Low risk Quote: “Each blister pack cell contained two identically 

shaped pills either of 15 mg of risedronate or placebo.” 

Comment: In case of lack of blinding, this could not 

have been affected the outcome (stress fractures). 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: blinding not reported in the article. In case of 

lack of blinding, this could have been affected the 

outcome (stress fractures). 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “Data were analyzed in two ways: first with 

inclusion of all data, whether the subjects continued 

their assigned treatment (intention-to-treat analysis), 

and then separately with inclusion of only those data 

obtained from subjects who completed their assigned 

treatment (per-protocol analysis).” 

Quote: “During the 6th week of basic training, an article 

pertaining to the research study appeared in a national 

newspaper stating that there had been adverse effects 

from the drug treatment. During the following week, no 

drugs were given out and all of the subjects were shown 

the results of the survey of drug side effects to refute 

these claims. As a result of the newspaper article, 93 

subjects chose to discontinue participating in the study. 

An additional 27 subjects left basic training within the 

first 2 weeks of the study. Not all subjects were present 

on the training base at the time the drugs were 

distributed each week, usually because of health or 

training reasons.” 

Comment: Reasons for missing outcome data are 

unlikely to be related to true outcome (for survival data, 

censoring unlikely to be introducing bias) and missing 

data have been imputed using appropriate methods. 

Comment: the high dropout rate which could have been 

affected the statistical power: but the researchers carried 

out an intention-to-treat analysis and managed this issue 

properly. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 
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Other bias High risk Comment: compliance; recruits who were not present 

on the base any given Monday did not receive that 

week’s dose. If a subject took less than 80% of his 

weekly maintenance doses (missed more than two 

doses) during the training period, he was not considered 

to be fully medicated. 

Comment: funding; the research was supported in part 

by P&G Pharmaceuticals and the Israeli Defense 

Forces. Both risedronate and placebo were provided at 

no charge directly from the manufacturer. Possible bias 

due to conflict of interest. 

Comment: Training program has not been described; 

this may have affected the risk of stress fractures. 

 
Palmanovich 2016 

Methods Cluster-randomized controlled trial 

Participants Border Police Infantry recruits during 4 months of basic training at the 

Israel Border Police Medical Corps, Lod, Israel. 

Age: age not reported. 

Sex: female. 

Interventions 1. Standard special unit fighting vest (SUFV) (n=139) 

2. New fighting vest (NFV) (n=101) 

Outcomes 1. Incidence of stress fractures and overuse injuries of lower the back, knee, 

and foot. 

2. Personal satisfaction concerning the new vest. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “Randomization was performed within each 

platoon, thus minimizing differences resulting from 

different command staff: individual.” 

Comment: Method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: blinding not reported: blinding not possible 

because of the visibility of the intervention (army 

vest); this could have been affected the outcome (not 

only stress fractures, but also overuse injuries self-

reported and clinician diagnosed) 

Blinding of 

outcome assessment 

(detection bias) 

High risk Comment: blinding not reported: blinding not possible 

because of the visibility of the intervention (army 

vest); this may have affected the outcome (not only 

stress fractures, but also overuse injuries self-reported 

and clinician diagnosed) 

Incomplete outcome 

data (attrition bias) 

Unclear 

risk 

Comment: insufficient reporting of 

attrition/exclusions to permit judgment of Low risk or 

High risk (e.g., number randomized not stated, no 
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reasons for missing data provided)/ The study did not 

address this outcome. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: funding: Anonymous grant for vest 

investigation. Possible bias due to conflict of interest. 

Comment: no baseline data reported: not clear 

whether there are baseline imbalances or not: no 

adjustment for clustering. 

 
Schwellnus 1992 

Methods Randomized controlled trial 

Participants Healthy military recruits during 9 weeks of standard physical military 

training. 

Setting: not reported. 

Age: <25 year. 

Sex: male. 

Interventions 1. Calcium supplementation equivalent to 500 mg elemental calcium 

(n=247) 

2. No supplementation (n=1,151) 

Outcomes 1. Incidence of overuse injuries 

2. Side-effects 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “A total of 1,511 military recruits were to serve 

as subjects. Of these, initially 250 were randomly 

selected to be in the experimental (E) group while the 

remainder were to serve as the control (C) group.” 

Comment: Method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgement. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Quote: “All subjects in both groups, as well as the 

physical training instructors and medical personnel 

monitoring the injuries, were blind to the hypothesis of 

the study.” 

Comment: However, this quote does not imply that they 

were blinded to the intervention. 

Comment: The control group received no intervention 

in contrast to the intervention group, and therefore 

blinding could not have been done. However, when the 

control group had received placebo supplements, this 

blinding could have been insured. Thus, the outcome is 

likely to be influenced due to no blinding. 

Blinding of 

outcome 

Unclear 

risk 

Comment: blinding not reported in the article. 
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assessment 

(detection bias) 

Incomplete 

outcome data 

(attrition bias) 

Unclear 

risk 

Comment: missing data, withdrawals, lost to follow-up 

are not reported. Insufficient reporting of 

attrition/exclusions to permit judgment of Low risk or 

High risk (e.g., number randomized not stated, no 

reasons for missing data provided)/ The study did not 

address this outcome. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Comment: unclear item; nothing reported about 

exclusion of participants who already used calcium 

supplementation. 

Quote: “Our findings, however, do not support the 

hypothesis that the relative risk of bone stress injury 

decreases when daily dietary calcium intake increases 

above 800 mg in healthy men 425 years old” 

Comment: however, no relative risk was calculated and 

reported in the study. 

Comment: funding: Sandoz Products (Pty): assistance 

and provision of the calcium supplement. Possible bias 

due to conflict of interest. 

Comment: Table 1: not clear which level of 

measurement the reported results are. 

 
Schwellnus 1990 

Methods Randomized controlled trial 

Participants New military recruits during 9 weeks of basic military training.  

Setting: not reported. 

Age: 17‒25 

Sex: not reported/stated. 

Interventions 1. Shock absorbing insoles (n=49) 

2. No shock absorbing insoles (control group) (n=317) 

Outcomes 1. Incidence of overuse injuries 

2. Compliance to the intervention 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “Two hundred fifty recruits were randomly 

selected to act as the experimental group; the remaining 

number served as a control group.” 

Comment: Method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

High risk Quote: “Two hundred fifty recruits were randomly 

selected to act as the experimental group; the remaining 

number served as a control group. Transfers to other 

units resulted in the final numbers as 237 in the 

experimental group and 1,151 in the control group.” 
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Comment: There were dropouts after randomization, 

which may have influenced the allocation to the groups 

and not randomly. Reasons of dropout are not 

mentioned. Participants or investigators enrolling 

participants could possibly foresee assignments and thus 

introduce selection bias. 

Blinding of 

participants and 

personnel 

(performance 

bias) 

High risk Comment: not reported. But intervention could not have 

been blinded, because the control group received no 

intervention. However, a placebo insole could have been 

given to the control group to insure blinding. Outcome 

is likely to be influenced by no blinding. 

Blinding of 

outcome 

assessment 

(detection bias) 

Unclear 

risk 

Comment: blinding not reported in the article. 

Incomplete 

outcome data 

(attrition bias) 

Unclear 

risk 

Quote: “To ensure that insoles were worn regularly and 

not exchanged, regular random inspections of footwear 

were performed. On completion of the experimental 

period a random sample of the experimental group 

(N=143) completed a questionnaire designed to examine 

compliance to the wearing of the insoles and the 

subjects assessment of the comfort and durability of the 

insoles. This means that not all of the participants were 

investigated for compliance.” 

Comment: It is unclear whether the subsample to 

investigate the compliance was representative for the 

whole sample. 

Selective 

reporting 

(reporting bias) 

High risk Comment: exclusions/attrition not reported. The study 

report did not include results for a key outcome that is 

expected to be reported for such a study./ One or more 

outcomes of interest in the review are reported 

incompletely so that they cannot be entered in a meta-

analysis; 

Comment: the study protocol is not available. 

Other bias High risk Quote: “The mean age (±SD) of the recruits was 18.5 

(±1.2) years (range, 17 to 25). Mean height and body 

weight were 178.6 (±6.9) cm and 70.1 (±11.4) kg, 

respectively. The physical activity pattern in the 12 

months prior to the study did not differ significantly 

between the experimental and control groups.” 

Comment: not reported whether height and body weight 

differed between the two groups, because only a random 

sample of the control group was measured. 

Comment: incomplete outcome data: compliance not 

reported. 

 
Van Tiggelen 2004 

Methods Randomized controlled trial 

Participants Officer cadets during 6 weeks basic military training of the Belgian Royal 

Military Academy without history of knee pain, Brussels, Belgium. 
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Age: 17‒26 years. 

Sex: male and female. 

Interventions 1. Dynamic patellofemoral brace (OnTrack System, dj Orthopedics) 

(n=61) 

2. No brace (n=139) 

Outcomes Incidence of anterior knee pain diagnosed by the military physician 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “Fifty four volunteers (45 males, 9 females) 

were randomized to the experimental group, and 113 

(90 males, 23 females) served as controls.” 

Comment: method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: Blinding not possible because of the 

visibility of the intervention. However, this item is 

not described in the article. No blinding or incomplete 

blinding, and the outcome is likely to be influenced 

by lack of blinding. 

Blinding of outcome 

assessment 

(detection bias) 

High risk Comment: the outcome assessor (military physician) 

could not be blinded to the study group, because of 

the visibility of the brace and the outcome is likely to 

be influenced by lack of blinding. 

Incomplete outcome 

data (attrition bias) 

High risk Comment: it is unclear from the table in the article 

whether the authors conducted a per protocol 

analysis, or whether there were no participants lost to 

follow up. Exclusions/attrition not reported. 

Quote: “Thirty three of the 200 officer cadets dropped 

out due to different reasons described in Table 1. 

Therefore, 167 persons (32 females, 135 males) 

participated in the study.” 

Comment: drop-outs removed from the study. 

Reasons for dropping out included other traumatic 

lesion n=1 intervention group and n=7 control group. 

Bias could be introduced by losses. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Quote: “All recruits in the brace group were informed 

to wear the braces during all physical activities, such 

as running, road marching, tactical exercises, drill and 

shooting. They were asked not to wear them during 

rest periods.” 

Comment: however, this was not measured. 

Compliance to the intervention is unclear. 

Quote: “We thank DJ Orthopedics for supplying the 

knee braces.” 
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Comment: possible bias due to conflict of interest. 

 
Van Tiggelen 2009 

Methods Cluster- randomized controlled trial 

Participants Officer cadets during 6 weeks of basic military training of the Belgian 

Royal Military Academy (RMA), Brussels, Belgium  

Age: not stated/reported. 

Sex: male and female. 

Interventions 1. Padded polyester socks (88% polyester, 11% polyamide, and 1% 

elastane) (n=65) 

2. Two pairs of socks on top of each other comprising a thin inner sock 

(45% polyester, 45% viscose, 8% polyamide, and 2% elastane) worn 

under a thick cotton wool sock (40% cotton, 40% wool, 18% 

polyamide, and 2% elastane)) (n=59) 

3. Regular army socks (70% combing wool and 30% polyamide) (n=65) 

Outcomes 1. Incidence of blisters 

2. Incidence of overuse injuries of the knee 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Unclear 

risk 

Quote: “The six platoons were randomly divided into 

two intervention groups and one control group on a 

2:2:2 basis.” 

Comment: Method of randomization not described; 

insufficient information to allow judgment. 

Allocation 

concealment 

(selection bias) 

Unclear 

risk 

Comment: method of concealment is not described. 

Insufficient information to allow judgment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Comment: blinding not possible because of the 

visibility of the intervention and the outcome is likely 

to be influenced by lack of blinding. 

Blinding of 

outcome assessment 

(detection bias) 

High risk Comment: not reported whether there was medical 

personnel who did the clinical examination and also 

not reported whether they were blinded. 

Quote: “Subjects kept a diary of their injuries and foot 

blisters during the BMT.” 

Comment: Subjects were outcome assessors as well; 

they were not blinded. 

Incomplete outcome 

data (attrition bias) 

Unclear 

risk 

Quote: “During the BMT, nine officer cadets were 

discharged from the RMA for nonmedical reasons. 

Seven others did not participate in all training sessions 

because of illnesses. The data of 173 recruits were 

used for further statistical analysis.” 

Comment: There were 189 cadets randomized to the 3 

groups. This means that they performed a per protocol 

analysis. However, Table 5 presents a total of 189 

participants. Thus, there are some inconsistencies 

about per protocol and intention-to-treat analysis. 
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Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias High risk Comment: compliance not measured. 

Comment: there are small baseline imbalances and no 

adjustment for clustering was done. 

 
Withnall 2006 

Methods Randomized controlled trial 

Participants Air Force recruits during 9 weeks basic training program of the Royal Air 

Forces Halton, Aylesbury, UK  

Age: 16‒35 years. 

Sex: male and female. 

Interventions 1. Non-shock absorbing Saran insoles (n=401) 

2. Shock absorbing Sorbothane insoles (n=421) 

3. Shock absorbing Poron insoles (n=383) 

Outcomes 1. Withdrawal from training for lower limb injury 

2. Medical withdrawals for reasons other than those qualifying for the 

primary outcome measure. 

 

Risk of bias table 

Bias Authors’ 

judgment 

Support for judgment 

Random sequence 

generation 

(selection bias) 

Low risk Quote: “A randomization code was generated using a 

simple three-way randomization algorithm programmed 

in Microsoft Access, and stratified by flight.” 

Comment: randomization was done using a computer 

random number generator. 

Allocation 

concealment 

(selection bias) 

Low risk Quote: “Random allocation was through a concealed 

process, in which details of all recruits expected to 

attend RAF Halton were sent to the randomization 

centre at the University of Birmingham during the week 

before their planned arrival. Participants were recruited 

in Halton by staff blinded to the allocation of 

participants.” 

Comment: participants and investigators enrolling 

participants could not foresee assignment. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Quote: “The three insoles utilized in this study are not 

identical in design, and thus blinding of investigators 

and participants was not possible.” 

Comment: No blinding and the outcome is likely to be 

influenced by lack of blinding. 

Blinding of 

outcome 

assessment 

(detection bias) 

High risk Comment: The outcome measurement is likely to be 

influenced because of the visibility of the intervention. 

Outcome assessors saw the insoles at medical 

examination. 

Incomplete 

outcome data 

(attrition bias) 

Low risk Quote: “The primary analyses were conducted using the 

intention to treat principle. Participants who did not 

complete phase 1 training were included in the study 

until they left the service.” 
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Quote: “During the period of the trial 98 participants 

(administration withdraw) withdrew from basic 

training. These participants were included until they left 

the service, at which point they were declared 

medically fit.” 

Comment: data for all participants included until they 

left the service. 

Selective reporting 

(reporting bias) 

Unclear 

risk 

Comment: the study protocol is not available. 

Other bias Unclear 

risk 

Comment: compliance not measured. 

Comment: timing of wearing insoles not reported. 
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APPENDIX D: REVIEW AUTHOR’S JUDGEMENTS ABOUT EACH RISK OF BIAS 

ITEM FOR EACH INCLUDED STUDY 
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APPENDIX E: FOREST PLOTS 
Analysis 1: Custom-Made Insoles Versus No Insoles 

 

 

Analysis 2: Shock-Absorbing Insoles Versus Non-Shock-Absorbing Alternatives 
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Analysis 3: Cotton/Nylon Blend Upper (Tropical/Hot Weather Boot) Boots Versus Leather 

Combat Boots 
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APPENDIX F: GRADE-ASSESSMENTS 
Custom-made insoles compared to no insoles for preventing back and lower limb injuries in armed forces 

Certainty assessment Summary of findings 

Number of 

participant 

(studies) 

Follow-up 

Risk of 

bias 

Inconsistency Indirectness Imprecision Publication 

bias 

Overall 

certainty of 

evidence 

Study event rates 

(%) 

Relative 

effect 

(95% 

CI) 

Anticipated absolute 

effects 

With no 

insoles 

With 

insoles 

Risk 

with no 

insoles 

Risk 

difference 

with insoles 

797 

(4 RCTs) 

seriousa seriousc not serious seriousd noneb ⨁◯◯◯ 
VERY LOW 

174/432 

(40.3%) 

100/365 

(27.4%) 

RR 0.76 

(0.42, 

1.38)  

403 per 

1.000 

97 fewer per 

1.000 

(234 fewer to 

153 more)  
aOnly one item of the risk of bias assessment was judged as low risk of bias. The remaining items were high or unclear risk of bias. 
bPublication bias could not be investigated due to the small number of included studies (n<10). 
cI² = 88% and CIs do not overlap. 
dThe estimate is based on >300 participants, but the observed effect is not clinically important and the CI is wide (95% CI=0.42, 1.38). 

 
Shock-absorbing insoles compared to non-shock-absorbing interventions for preventing stress fractures in armed forces 

Certainty assessment Summary of findings 

Number of 

participants 

(studies) 

Follow-up 

Risk of 

bias 

Inconsistency Indirectness Imprecision Publication 

bias 

Overall 

certainty 

of 

evidence 

Study event rates (%) Relative 

effect 

(95% 

CI) 

Anticipated absolute 

effects 

With non-

shock-

absorbing 

intervention 

With 

shock-

absorbing 

insoles 

Risk with 

non-shock-

absorbing 

intervention 

Risk 

difference 

with 

shock-

absorbing 

insoles 

3,487 

(3 RCTs)  

very 

seriousa 

not seriousb not serious seriousc noned ⨁◯◯◯ 
VERY 

LOW 

106/1,691 

(6.3%) 

70/1,796 

(3.9%) 

RR 0.69 

(0.44, 

1.06)  

63 per 1.000 19 fewer 

per 1.000 

(35 fewer 

to 4 more) 
aThe majority of the items of the risk of bias assessment was judged as high risk of bias and a few items as unclear. Only one item for only one 

study was judged as low risk of bias. 
bI² = 54% (moderate heterogeneity) and CIs do overlap. 
cThe estimate is based on >300 participants, but the observed effect is not clinically important and the CI is wide (95% CI=0.44, 1.06). 
dPublication bias could not be investigated due to the small number of included studies (n<10). 
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Tropical/hot weather boots compared to leather boots for preventing MSIs of the foot and leg in armed forces 

Certainty assessment Summary of findings 

Number of 

participants 

(studies) 

Follow-up 

Risk of 

bias 

Inconsistency Indirectness Imprecision Publication 

bias 

Overall 

certainty 

of evidence 

Study event rates (%) Relative 

effect 

(95% 

CI) 

Anticipated absolute 

effects 

With 

leather 

boots 

With 

tropical/ 

hot 

weather 

boots 

Risk 

with 

leather 

boots 

Risk 

difference 

with 

tropical/ hot 

weather 

boots 

3,627 

(2 RCTs) 

very 

seriousa 

not seriousb not serious seriousc noned ⨁◯◯◯ 
VERY 

LOW 

177/1,442 

(12.3%) 

228/2,185 

(10.4%) 

RR 0.98 

(0.82, 

1.17) 

123 per 

1.000 

2 fewer per 

1.000 

(22 fewer to 

21 more) 
aThe majority of the items of the risk of bias assessment was judged as high risk of bias and a few items as unclear. None of the items were 

judged as low risk of bias. 
bI² = 0%. 
cThe estimate is based on >300 participants, but the observed effect is not clinically important and the CI is wide (95% CI=0.82, 1.17). 
dPublication bias could not be investigated due to the small number of included studies (n<10). 

 

Definition of the levels of evidence: 

High quality: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is 

a possibility that it is substantially different. 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect. 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of 

effect. 


