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— Abstract —

Risk Factorsof Musculoskeletal Injuriesamong the Marine Corps Enlisted Trainees
Seong-Woo Choi, Jong-Seo Park®, Sun-Ok Jung?

Office of the Surgeon General, ROK Navy,
Department of Preventive Medicine, Yeungnam University College of Medicine® Naval Medical Center, ROK Navy?

Objective: The Korean Marine Corps enlistees endure tremendous physical and mental stress during
basic military training, resulting in an increased risk of musculoskeletal injuries. The aim of this study
was to investigate the incidence and type of the musculoskeletal injury problems and the risk factors
associated with injuries among the Marine Corps recruits and to suggest preventive measures.

Methods: The study subjects were the Marine Corps recruits (n=8,231) who were enlisted from July,
2008 to March, 2009 for basic military training. We used a prospective cohort design and collected basic
demographic information and subject musculoskeletal injury risk factors through a questionnaire on the
first day basic training. The subjects were followed for the subsequent 6-week military training period.

Results: The cumulative incidence of musculoskeletal injuries was 13.4% during the 6-week training
period, and more than half of the injuries involved the lower limbs at or below the level of the knee.
Based on multivariate logistic regression analysis, the following factors were related to an elevated risk
for injuries: age, height, educational level, subjective health perception, injury history during the past
year, and stress scal e after entrance.

Conclusion: Based on our study results, the application of injury prevention measures such as stress
management program and gradual fitness increasing program to the Marine Corps recruit training would
contribute to the reduction of musculoskeletal injuries.

Key Words: Wounds and injuries, Training, Military, Risk factors, Musculoskeletal system
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Injury of unspecified body region 1.7%)
Arthrosis of knee (20.7%)
Dislocatio, sprain and strain of joints and 142(11.5%)
ligaments at ankle and foot level
Other soft tissue disorders 140(11.4%)
Dorsalgia
Dislocation, sprain and strain of joints and 34(2.8%)
ligaments of lumbar spine and pelvis
Superficial lujuries involving 35(2.8%)
multiple body regions [ . I I |
0 50 100 150 200 250 300

No. of subjects(%)

Fig. 1. Distribution of major musculoskeletal injuries using the Korean Standard Classification of Diseases 3-

digit codes.

Table 1. Demographic characteristics of the study subjects

Variables Distribution Mean + Standard deviation
Age (years) 1Q 19 19.6+0.8
2Q (Median) 20
3Q 20
Height (cm) 1Q 171 1745+5.2
2Q (Median) 174
3Q 178
Weight (kg) 1Q 62 69.0+9.5
2Q (Median) 68
3Q 74
Educational level High school graduate 12.2% -
Community college graduate 0.9%
University student or heigher 86.9%

148



AREEAY - ANLF AAE o] g3tel FAoIN
2TAA £3% BRG d3 RPN &
A o] 71 BANE) R (21.7%) ol g @
S | RAlolA] Aol Telgho] Fe A7 ek T
o BAE AFH 0 W] W) P £ AA T
2 Qs ged 9athFig. 1). 1 e T8
DA WS 9 ¥ Reldxe B B dde 2,
G R Y, Be BRAA FE Ve A2 oy

&S B
of 204 °]’d
ETH(Table 2). A% ¢ $4a(174 cm)< 7=
o7 FUEk o TellA mwkdl
ArlEo] fFolsAl o E3ktH(Table 2). AlF 3

L
A%e) Aole] me AN £ BN K
= &

£ 1%

o3k Zpol7h (AT, wHFEel

W 23 nEAel WalA et

)

1
2). WG] WE £ WA g Fol7h Ha A

A FA

0%
Ru)

)

(¢}
1o Ho "
i
o=
R
o
o

HIH &2 SAA R fFolg Ato]7} glolth

e 2 4y re AL oox odl o o
o
rO
D)
&
AN
o
=
il

ey
o
i3
oz
=
o
tlo
M
42
e
ind
=)
l-f\l

Lotrr] ffelr Ha Al

BEeH g,

s o =JtHTable 2). F#

o mQ o) X P Lo

2815t (Table 2). ¢
=

Table 2. Cumulative incidence of injuries by age, height, educational level, alcohol dependency, subjective health perception, and

past injury history of the subjects

Variables (no. of subjects) Incidence of injuries (%) x*-test

Age (years) <19 (3531) 7.7 p<0.0001
=20 (4699) 17.6

Height (cm) <174 (3686) 12.2 p=0.004
=174 (4545) 144

Educational level High school graduate(967) 10.2 p=0.001
University student or higher(6961) 141

Alcohol dependency AUDIT<20 (4834) 125 p=0.005
AUDIT = 20(alcohol dependent)(3397) 14.6

Subjective health perception Excellent (1388) 10.6
Good (3690) 12.3
Ordinary (2783) 154 p<0.001
Bad (263) 18.3
Worse a7 29.4

Injury history in the past year No (7662) 13.0 p=0.001
Yes (279) 19.7

Table 3. Stretified analysis of the association between educational level and injury across the levels of physical activity

Physical activity status Educational level Incidence of injuries(%) x®-test CMH test*
Rest/light activity High school graduate 10.3

University student or higher 14.6 p=0.004
Moderate activity High school graduate 11.0

University student or higher 134 p=0.309 p=0.001
Heavy/vigorous activity High school graduate 7.8

University student or higher 115 p=0.220

*: Cochran-Mantel-Haenszel test (General Association).
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Table 4. Cumulative incidence of injuries by the mental health status of the subjects

Variables (no. of subjects) Incidence of injuries (%) x*-test

Level of stressin everyday life before recruitment Mostly no (2940) 12.0

Little (4296) 13.7 p=0.011
Much (715) 14.7
Severe (168) 19.1
Stress scale after recruitment(0-100) 1Q(<16) (2342) 113
2Q(=16, <30) (1395) 12.8 p<0.001
3Q(=30, <50) (2041) 12.7
4Q(=50) (2453) 16.2
Presence of depressive mood in the past year No (7478) 12.9
Yes (637) 17.9 p<0.001
Table 5. Cumulative incidence of injuries by the physical activity and exercise status of the subjects
Variables (no. of subjects) Incidence of injuries (%) x*-test
Physical activity statusin everyday life Rest/light activity (5346) 13.9
Moderate activity (1974) 12.9 p=0.029
Heavy/vigorous activity (849) 10.7
Frequency of regular exercise before recruitment No exercise (2117) 14.6
1-2 times/week (2977) 137
3-4 times/week (1950) 121 p=0.051
5- times/week (1073) 119

150



Mo = .
o O

M

o &Y

ol

ol

HEOM 2SAA &gl It et A5

Table 6. Estimated relative risks (RRs) and 95% confidence intervals (Cls) of injuries by the risk factors using the multivariate logis-

tic regression model

Variables RRs and 95% Cls
Age(= 20 years/ <20 years) 248 (2.12 - 2.91)
Height(= 174 cm / <174 cm) 1.17 (102 - 1.35)

Educational level (university student or higher / high school graduate)
Alcohol dependency (AUDIT=20/ AUDIT<20)
Subjective health perception status

Good / excellent

Ordinary / excellent

Bad / excellent

Worse/ excellent
Injury history in the past year (yes/ no)
Stress scale after recruitment (1point increment)
Presence of depressive mood in the past year (yes/ no)
Physical activity statusin everyday life

Moderate / heavy or vigorous

Rest or light / heavy or vigorous
Regular exercise

3-4 times aweek / 5- times aweek

1-2 times aweek / 5- times aweek

No exercise/ 5- times aweek

1.32(1.03 - 1.69)
1.03(0.89 - 1.19)

1.01(0.81 - 1.24)
1.30 (104 - 1.62)
1.47 (0.98 - 2.20)
2.92(0.83 -10.26)
1.62 (117 - 2.24)
1.01 (1.003-1.009)
1.14 (0.89 - 1.46)

1.22(0.92 - 1.61)
1.28(0.99 - 1.65)

0.87 (0.68 - 1.12)
0.99 (0.79 - 1.25)
1.01(0.79 - 1.30)
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