Korean Journal of Sport Science 2022, 33(3), 308-319

>
https://doi.org/10.24985/kjss.2022.33.3.308 KSPO

Original Article

A Survey Study on Sports Injury by Age
for Athletes in Record Competition Sports

Chul-min Choi', Soyoung Park* and On Lee**

'Gachon University

?Korea Institute of Sports Science

Article Info
Received 2022.02.11.
Revised 2022.06.30.
Accepted 2022.08.23.

Correspondence*
On Lee
fair27@kspo.or.kr

Key Words

Athlete,

Sports injury,

Record competition sports,
Injury rate

PURPOSE The purpose of this study was to investigate the current injury status
and traits, including damage area, cause of damage based on the situation, and
type of occurrence by age group for middle and high schools, university, and
professional athletes, in record competition sports (swimming, track and field,
and weightlifting). METHODS The study included 503 athletes enrolled in the
Korean Sport & Olympic Committee in 2020, and an online survey was conducted
using the R statistical program. RESULTS Approximately 38.4% athletes suffered
injuries with weightlifting (0.81 times at university) and weightlifting (7.02 times at
university) during training. The lower extremities were the most affected areas in
all age groups (53.8% in middle school, 48.6% in high school, 44.4% in university,
and 47.4% in professional). The causes of damage found to occur most frequently
were ‘lack of physical strength, overuse or lack of rest, and recurrence’ and external
factors, including ‘facility programs and weather problems’ The results showed
that internal factors during training were mostly associated with ‘overuse or lack of
rest and excessive attempts at skills; while external factors were found to occur in
‘weather problems’ According to the classification of each event, the top priority of
frequent damage according to the damaged area was skin bleeding of the head in
swimming and muscle inflammation in the torso and upper and lower extremities.
Track and field resulted in muscle inflammation in the head, torso, and upper and
lower extremities. Weightlifting caused damage to the head and torso, resulted in
spinal diseases (disc, spinal stenosis, etc.), and muscle inflammation in the upper
and lower extremities. CONCLUSIONS This study highlighted changes in the
training environment and training environment, including level-specific physical
training, reinforcement programs, scientific access to specific skills, sufficient rest
and recovery, and continuous improvement of facilities and equipment.
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Table 1. Frequency of sports injury occurrence

Yes No
Sports category (Ave }f:f:s%r;zgnis d) Sex n (%) n (%) n (%)
M m 26 (5.2) 12 (62) 14 (4.5)
(14.9+0.8) f 21 (4.2) 42.1) 17 (5.5)
Subtotal 47 (9.3) 16 (8.3) 31(10.0)
H m 37 (74) 6(3.1) 31(10.0)
(17.6+1.0) f 16 (3.2) 3(1.6) 13 (42)
Swimming Subtotal 53 (10.6) 9(4.7) 44(14.2)
U m 25 (5.0) 7(3.6) 18 (5.8)
(21.0+0.9) f 1(0.2) 1(0.5) 0(0.0)
Subtotal 26 (5.2) 8(4.1) 18 (5.8)
P m 12 (2.4) 42.1) 8(2.6)
(24.3+4.3) f 7(1.4) 1(0.5) 6(1.9)
Subtotal 19 (3.8) 5(2.6) 14 (4.5)
M m 32(6.4) 13 (6.7) 19(6.1)
(15.0+0.8) f 10 (2.0) 42.1) 6(1.9)
Subtotal 42 (8.4) 17 (8.8) 25 (8.0)
H m 65 (12.9) 26 (13.5) 39 (12.6)
(17.940.8) f 30 (6.0) 9(4.7) 21(6.8)
Track & Field Subtotal 95 (18.9) 35(18.2) 60 (19.4)
U m 45 (8.9) 26 (13.5) 19 (6.1)
(21.1£1.1) f 21 (4.2) 11(5.7) 10(3.2)
Subtotal 66 (13.1) 37(19.2) 29(9.3)
P m 22 (4.4) 18 (9.3) 4(13)
(26.3+4.7) f 8 (1.6) 2(1.0) 6(1.9)
Subtotal 30 (6.0) 20(10.3) 10(3.2)
M m 10 (2.0) 42.1) 6(1.9)
(14.9+0.8) f 10 (2.0) 4(2.1) 6(1.9)
Subtotal 20 (4.0) 8(4.2) 12(3.8)
H m 24 (4.8) 6(3.1) 18 (5.8)
(17.840.8) f 12 (2.4) 4(2.1) 8(2.6)
Weightifting Subtotal 36 (7.2) 10 (5.2) 26 (8.4)
U m 18 (3.6) 8(4.1) 10(3.2)
(20.7£1.6) f 11(22) 42.1) 7(2.3)
Subtotal 29 (5.8) 12 (6.2) 17 (5.5)
P m 24 (4.8) 10(5.2) 14 (4.5)
(23.0£2.8) f 16(3.2) 6(3.1) 10(3.2)
Subtotal 40 (8.0) 16 (8.3) 24 (7.7)
m 340 (67.6) 140 (72.5) 200 (64.5)
Total f 163 (32.4) 53 (27.5) 110 (35.5)
503 (100.0) 193 (38.4) 310 (61.6)

M: Middle school, H: High school, U: University, P: Professional, m: male, f: female
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Table 2. Frequency and proportion of sports injury depending on injured area (multiple answers were allowed)

Frequency (%)
Location of injury Age group Sports category
M H u P Swimming Track & Field = Weight-lifting

Head 1(1.9) 2(2.9) 4(5.6) 1(1.8) 3(53) 4(3.1) 5(7.0)

Torso 9(17.3) 14 (20.0) 22 (30.6) 16 (28.1) 12(21.1) 29 (22.8) 20(28.2)
Upper extremity 14 (26.9) 20 (28.6) 14 (19.4) 13 (22.8) 20(35.1) 15(11.8) 26 (36.6)
Lower extremity 28 (53.8) 34 (48.6) 32 (44.4) 27 (47.4) 22 (38.6) 79 (62.2) 20(28.2)

Total 52 (100) 70 (100) 72 (100) 57 (100) 57 (100) 127 (100) 71 (100)

M: Middle school, H: High school, U: University, P: Professional
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Table 3. Injury rate

. o Swimming Track & Field Weight-lifting Total
Age group Injury situation
IR 95% CI IR 95% CI IR 95% CI IR 95% CI
M Competition 0.41 -0.22 1.04 0.08 0.02 0.14 0.19 -0.05 0.43 0.22 -0.03 0.47
Training 4.41 2.26 6.56 343 1.24 5.62 3.15 1.31 499 3.76 247 5.05
" Competition 0.03 -0.02 0.08 0.18 0.05 0.31 0.09 0.03 0.15 0.13 0.04 0.22
Training 2.54 1.47 3.61 2.67 1.77 3.57 437 1.59 7.15 297 2.15 3.79
U Competition 0.00 0.00 0.00 0.27 0.09 0.45 0.81 0.12 1.50 0.34 0.15 0.53
Training 3.29 1.49 5.09 3.40 229 451 7.02 3.31 10.73 4.10 296 5.24
P Competition 0.15 -0.08 0.38 0.35 0.04 0.66 0.36 0.11 0.61 0.33 0.15 0.51
Training 2.24 0.71 3.77 6.32 3.79 8.85 2.81 1.38 4.24 4.46 298 5.94
M: Middle school, H: High school, U: University, P: Professional
Table 4. The cause of sports injuries during competition (multiple answers were allowed)
Frequency (%)
Cause Location of injury Age group Sports category
Head Torso ex[tjrll Ir);:irty e)I:tg::girty M H U P Swimming T;aii:ll( d& \X‘Eﬁl}g_
1 0(0.0) 2(54) 2(5.1) 709.7) 2(1.1) 2(5.6) 4(8.5) 3(64) 2(18.2) 5(5.8)  4(7.7)
2 0(0.0) 1(2.7) 3(7.7) 6(83) 4(222) 2(5.6) 1(2.1) 3(64) 4(36.4) 447 239
3 000.0) 6(16.2) 10(25.6) 18(25.0) 3(16.7) 11(30.6) 10(21.3) 10(21.3) 19.1) 23(26.7) 10(19.2)
4 1(50.0) 7(189) 5(128) 7(9.7) 1(56) 5(139) 6(128) 8(17.0) 0(0.0) 11(12.8) 9(17.3)
Internal 3 0(0.0) 7(189) 10(25.6) 10(13.9) 4(22.2) 9(250) 7(149) 7(149) 1(9.1) 16 (18.6) 9(17.3)
factor ¢ 1(50.00 4(10.8) 2(5.1) 6(8.3) 1(5.6) 3(8.3) 4(8.5) 5(10.6) 0(0.0) 7(8.1) 6(11.5)
7 0(0.0) 3(8.1) 2(5.1) 2(2.8) 1(5.6) 0(0.0) 1(2.1) 5(0.6) 2(18.2) 3335  2(39)
8 0(0.0) 0(0.0) 0(0.0) 4(5.6) 0(0.0) 1(2.8) 2(4.3) 1(2.1) 19.1) 3(3.5)  0(0.0)
9 0(0.0) 7(189) 5(12.8) 12(16.7) 2(11.1) 3(83) 12(255) 5(10.6) 0(0.0) 14 (16.3) 10(19.2)
Total 2(100) 37(100) 39(100) 72(100) 18(100) 36(100) 47(100) 47(100) 11(100)  86(100) 52 (100)
1 0(0.0) 000.00 1(16.7) 5385 0(0.0) 2(40.00 3429 1(10.0) 0(0.0) 4(22.2) 2(50.0)
2 0(0.0) 4(7.1) 2(333) 1(7.7) 2(50.00 2(40.0) 1(143) 2(20.0) 1(25.0) 5(27.8) 1(25.0)
External 3 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  0(0.0)
factor 4 0(0.0) 3429 2(333) 6(462) 1(250) 1(20.00 3(429) 6(60.0) 2(50.00 8(444) 1(25.0)
5 0(0.0) 000.00 1(167) 1(7.7) 1(250) 0(0.0) 0(0.0) 1(10.0) 1(25.0) 1(5.6) 0(0.0)
Total 0(0.0) 7(100) 6(100) 13(100) 4(100) 5(100)  7(100) 10(100)  4(100) 18 (100) 4 (100)

Internal factor: 1. Lack of warm-up or cool-down, 2. Lack of physical fitness, 3. Overuse or lack of rest, 4. Lack of skill proficiency, 5. unreasonable
technical attempts, 6. Excessive tension or lack of confidence, 7. Lack of concentration, 8. Weight control failure, 9. Recurrent injuries
External factor: 1. Facility problems, 2. Equipment problems, 3. Dress problems, 4. Weather problems, 5. Problems caused by other players
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Table 5. The cause of sports injuries during training (multiple answers were allowed)

Frequency (%)
Cause Location of injury Age group Sports category
Had  Too ey M WU P sinmng R TR
1 1(59) 12(11.5) 11(143) 26(129) 14(184) 12(11.9) 4(59) 11(11.0) 15(18.1) 21(10.4) 14(12.3)
2 2(11.8) 329 6(7.8) 14(69) 9(11.8) 5(5.0) 2(2.9) 6(6.0) 9(10.8) 10(5.00 6(53)
3 3(17.6) 26(25.0) 21(27.3) 52(25.7) 14(184) 31(30.7) 17(25.0) 27(27.0) 23(27.7) 55(27.2) 24(21.1)
4 1(59) 14(13.5) 10(13.00 22(109) 9(11.8) 8(7.9) 11(162) 16(16.0) 3(3.6) 25(124) 19(16.7)
Internal 5 3(17.6) 20(192) 16(20.8) 27(13.4) 10(13.2) 19(18.8) 16(23.5) 13(13.0) 12(14.5) 30(149) 24(21.1)
factor 6 3(17.6) 3(2.9) 1(1.3) 4.0 2(2.6) 2(2.0) 344 3(3.0) 2(24) 5(2.5) 4(3.5)
7 2(11.8) 5(4.8) 5.5 15074  6(79) 7(6.9) 2(2.9) 8(8.0) 8(9.6) 15(74) 3(2.6)
8 0(0.0) 0 (0.0 1(1.3) 13(64) 6(79) 5(5.0) 1(1.5) 0(0.0) 448 9(4.5) 1(0.9)
9 2(11.8) 21(202) 6(7.8) 29(144) 6(79) 12(11.9) 12(17.6) 16(16.0) 7(84) 32(15.8) 19(16.7)
Total 17(100) 104 (100) 77 (100) 202 (100) 76 (100) 101(100) 68 (100) 100 (100) 83 (100) 202 (100) 114 (100)
I 3429 2(133) 2(222) 7(206) 0.0 4267 5357 2(11.8) 1(83) 10(233) 3(30.0)
2 1(143) 6(40.0) 3(333) 4(11.8) 2(20.00 4267 5357 3(17.6) 3(250) 10(23.3) 1(10.0)
External 3 0(0.0) 0 (0.0 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 (0.0 0(0.0)
factor 4 3(429) 7@67) 2(222) 20(588) 5(50.0) 5(333) 4(28.6) 12(70.6) 5(41.7) 22(51.2) 5(50.0)
5 0(0.0) 00.0) 2(222) 388 3(300)0 2(133) 0(0.0) 0(0.0) 3(250) 1(23) 1(10.0)
Total 7(100) 15(100) 9(100) 34(100) 10(100) 15(100) 14(100) 17(100) 12(100) 43(100) 10(100)

Internal factor: 1. Lack of warm-up or cool-down, 2. Lack of physical fitness, 3. Overuse or lack of rest, 4. Lack of skill proficiency, 5. unreasonable
technical attempts, 6. Excessive tension or lack of confidence, 7. Lack of concentration, 8. Weight control failure, 9. Recurrent injuries
External factor: 1. Facility problems, 2. Equipment problems, 3. Dress problems, 4. Weather problems, 5. Problems caused by other players

29 5 &4 99L (Table 59} 2.
9 % HEt TS Bl 4 BE
1% Bl UG BE O 8 £4
FAASAL BE IAG EE FA
% gol vebidth, AYEE 24T 2

EE s B, A

o T

o] 74 ol vehith. FEE B

L F4 E 0 dstel, JE WAS E
3 74 A% 2 Q) 4f0] by Ho] ek,
oA A BA, A BA, BE SN g
gl BA 2 Qste] &go] /4 o] hehide.

=235 =35 2~
EOL]RTANIE Sl SR G R

I, BE S5O EH EAR AT &

F2W £ 2o B2 BA EH F

Iz

A

=
g BAT, et
A, ] BAR Q18] £4o] g He] Uekith, Fm
Ao] 714 o] hekiet.

=:]
=

U
A A

ATt TH0] & glo] &4 Hojo fE s &4 TFHE
2 ZAGE A= (Table 6)3} Ztt.
A 149 HE oA IR -29 23](40%), BEo4 Z8-9= 93]
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2~
5 52

oflA s

A", A
K

U2 @olo& Qlgh &4 B
et 71& AlE, THegt
o] 7} ol UehoH, &
H='0= Qlato] &4fo] 7t
I Foh A EH RS
Al B 03 Qleto], 11558t
L 34 BE 07 Qs &4
A, 9842 TS
= FRE R
94 aqle we

(42.9%), A NA F5%-AF 203](41.7%), SHAONIA Z5%-HF 15
5(19.2%)% YEIHT. 874 5004 F4E 28 &4 129
gl A Z5-9F 33)(42.9%), FEoIA TH-AT 2431(34.3%),
AR oA EE-FF 235(28.4%), oA oA Z5-9FF 917
(26.1%)% HEEH. Jk 5004 7 38 &4 1¢9= HE
oA HEAFE FEF, AT A5 5) 33(37.5%), B
oA AFARFE 25, A5 FFF 5) 313(29.8%), B
Ao A ZL5-DF 253](20.2%). SHANA LH-FF 2431(25.8%)
R

_ﬁ_
SRR IR
64739) 2Y 24 59 148 oz 2AE AT 37(57.8%)]
&4 9ol ki £AEAHKim & An, 2011). $44% 1479
% 90(61.2%9°] A1 3] &4 Aol AALI(D Souza, 1994),
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Table 6. Types of injuries according to the injured area (multiple answers were allowed)

Location Swimming Track & Field Weightlifting
s ank Frequency Frequency Frequency
of injus
yury Type %) Type %) Type %)
1 Skin-bleeding 2(40.0)  Muscle-inflammation 3 (42.9) ( dissi‘”;iy;gg:tiyw ; 3(37.5)
Skin-bruise
2 Bone-bruise 1 (20.0) Skin-bruise 2(28.6) Muscle-inflammation 2(25.0)
Spondylopathy
Head (disc, stenosis, etc.)
. Skin-bleeding
Bone-bruise .
3 ; - . , 1(14.3) Bone-bruise 1(12.5)
Ligament-sprain, Tendon-inflammation
rupture
1 Musclesinflammation  9(42.9)  Muscle-inflammation 24 (34.3) ( disslzofeyr}ggzﬂgc , @8
Spondylopathy Spondylopathy . .
2 (disc, stenosis, etc.) 7(33.3) (disc, stenosis, etc.) 23(32.9) Muscle-inflammation 27 (26.0)
Skin-bruise
Torso Muscle-tear, rupture Tendon-inflammation Tendon-inflammation
3 Bone-bruise 1 (48) 6(8.6) 12(11.5)
Ligament-sprain, Ligament-sorain
rupture Joint-inflammation & o turs ’
Joint-inflammation P
1 Muscle-inflammation 20 (41.7)  Muscle-inflammation 23 (28.4) Muscle-inflammation 25(20.2)
Muscle-tear, rupture
Upper 2 Tendon-inflammation 9(18.8) Ligament-sprain, 11 (13.6) Tendon-inflammation 18 (14.5)
extremity rupture
3 Jointinflammation  7(14.6)  Tendon-inflammation 8(9.9) L‘ga‘fuep’ﬁlr'sé’ram’ 17 (13.7)
1 Muscle-inflammation ~ 15(19.2) ~ Muscle-inflammation 91 (26.1) Muscle-inflammation 24 (25.8)
Lower 2 Ligament-sprain, 13(16.7)  Tendon-inflammation 50 (14.4) Joint-inflammation 19 (20.4)
. rupture
extremity 1
3 Tendon-inflammation 8 (10.3) Muscle-tear, 47(13.5)  Tendon-inflammation 16 (17.2)

rupture

Head : head, face, neck / Torso : chest(thorax), rib, abdomen, back, waist, hip / Upper extremity : shoulder, upper arm, elbow, forearm, wrist, hand /
Lower extremity : pelvis, thigh, knee, calf, ankle, foot

20084 M4 S oA A= K4 2551 F 16.9%7F &4 Aol $E gz &4 g0 gt AFH A3E ¢ A3, toly
A1 Junge et al., 2009). 71& E&of| 9lo] FEE £A4F Hgjo] bt B M5E9 &4 By Eo] A4 10089 11.9(95% CI 6.0-17.7)
2 Aoz ZAE|o] B e} u|&st A} Lkt 2 7 =4 vebdthSoligard et al., 2017). &3+ 2009¢ FINA
FE FE Qo] &4 oS dAgEzr 243 Ay siA(Fen AAGGAsARS A = tholy ApEL stx|o 153(57.7%),
53.8%, 155t 48.6%, WS 44.4%, AQ 47.4%)9] £4F Hlx AY AeEL AR 5751(40.7%)% ZY2r M @2 &4Fo] vk

7t 4 we AoR Yehtow, F2o] whatA
A 29138.6% A4 E9(35.1%)7} ]

AN

- A o =]
‘E.“l"og%%to]'

25} 241 H

&g HEE Byl

st tHMountjoy et al., 2010). &, & A+9 94 T5 A+E

StAoll B2 &4o] WAshs told Aol 240 2] ¥

AL =
o

Moon(2011)2] Aol A= A 138'8(60.6%), HA| 5278(22.7%),
512] 38%(16.7%), Kim & An(2011)9] ArollAE AFA](43%), ot
A(FE 13%, T 18%), 5312 16%, T 8%) <22 &4 1
Tt e Aor yehy 2 A9 A3et dAJskA] ekt 2016
| dedxidlo]f sHA ZHTA 20771 Y] 1,127489 A
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S 52 1A F2(62.2%), 55 F9(22.8%) =o0& &4 Wl
Tt g2 Ao eyt APATFENAE gerF oz SAF A
59 &2 gEE kAo TAY(60-100%)5+H 2™ (Bennell &
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Crossley, 1996; Edouard et al., 2011; van Gent et al., 2007;
Zemper, 2005), 312 9 &4 E3F &3] 2HAY(12%)5Fd (Rebella
et al., 2008) & A+L9] AL}t A5kt ol SHA7F B71EE
IHsh=t 7MY 83 AA F9JolH(Edouard & Alonso, 2013),
SHA9) P HAH o g Aoty o 85 4 EH 7L Fofof sl=t]
(Edouard et al., 2012) o] F-9E0] gt ¢ &40l HA EAS &
UL B E FE &40l FA] T2 0 2 Wo] YEfth= 20 & Helth,

Idr TEL2 A £9(36.6%), w5 9k oA F2(Z 28.2%)
7b 1 5o R w2 &4 WEE et ABAFolAE 7
&40l wol Ueth= 9= o7(36%), 8F(24%) <22 YEr
Fth(Keogh et al., 2006). B4 oy} T2 AFE A Lyt
o= oj7je} QR &4fo] Zbg YubHo: et AlA
et 2AE A tH(Alabbad & Muaidi, 2016; Raske & Norlin,
2002). ol eH T A 52 Al AL, AHTE 59 F9
w2 AEH AT} 7F| A L (Fees et al., 1998), 83 FA4L2 d=g
ZE AFE 54 Al 13E Addo] wje & EZ 9 g5 &
et (compressive forces)? A2 (shear forces)oll &3t A ¥}
(Cholewicki et al., 1991) W& Ao|=}t Tt

FEI AGdol WE & YAES &4 D8 Aol A8
| B Frof &4 SAERIF: dista 0.81, £-: Hgta 7.02)
o] 7MY =2 AR UL, ARETE S04 4 T8 E
o] =9ttt Shin(2010)9] A% Aol Q5td, I F59 ZE ¢
oA AH(ALSEAY 64.7%, Y 80.5%, YRt 84.1%) &l 4
Sf7F 7Fg wo] WAL, HAH R AH(75.1%)% AHEH
8.3%) 5 &d F o7t AIF(15%ET =4 YERY 2 Atet
Lt A3t YERETE Yeon(1999)9] AFAlAE A5(82.6%)
of w2 &4 ISl o =4 UehtETl, Shin(2010)9] As &
A A7)0l B A5 AT EE, AL(45.8%), 7H=(21.7%), A&
(17.4%), B(15%) €& W2 7|20l w2 & 332 AJeiolA9
o] YQlog 7|E EA(40.2%)° 71 ZA YEeRGoH, HE
9 Z7te 49 fE2R-H(26.7%), 71€8 £4(25.5%), THH4E
(22.4%) & &9 Ao 97} dQsirtal Bastoct & A3 A3
TR S FEAAE AFETHE A9 &g EC] B4
UEFS S Hootman et al.(2007)9] 7oA AX2ESE =& A
of we} &4 g Eo] HlFRto] HEQIRe], £ T2 T 9
= 9 Azke] qlo] Y Ae] wE 5y FAgo] FRE oo gttt
AZtE, Y} 7eS RS B7HE SO ot o 2831
Wigo] A=W, Ao A=Al A [-ou|gt FE7L AlSE
2 gaEt

o

1

lo ot K 1z oy

Mo

AgEE WA 8Q1ez %t &4 RS SHEE FHT A3
FE2 AY BF, A2 TS B FA B I I
€ Ee A RS, AR g &40] 7Y wol Uetgth 1
Z WA QR0 Qe &4 H98 SHEE £4% 4%, 95
A AN Be FA BF0E Qlste], dExs A B F
A BECRES Ve A E R Qlsf &40l 7P wol yEEth A
FPALET 2 A9 27 A=, 9 AFEY A
o2 Qlgt £42 53 TY (52.6%)7t AE TL W(39.2%) K.t
o @2 v]&2 YEG O w(Chandran et al., 2021), 84 ASES

5 &4 992 BARE mEolgty 2AE I tHEdouard et al.,
2011; D'Souza, 1994). &= A4E9] 39 FALE &4 Iy
og BES V&, AV B A E B W2 THUYOZ Qg
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Fto]H(Stone et al., 1994), 53] oj& 4

2 4559 A9 448 2
F 459 A4 glo] TAY W A9 HAL 2 FFS B

o] 7] W&o FoJ&foF stt}(Jones et al., 2000; Myer et al.,
2009). otetA E&5o] FAGlo] o AFES HAERT T34
A 2o HstER TGS AFoHA Aoto] Alzko] A
o wet FHHo R AFste] BEHS WAoo T AR e
tHFaigenbaum et al., 2011; Streckis et al., 2007).

A F 94 890 TEERE B4 A} 93 A4 X
BA, 9= A BANE QI8 &43o] 7P Wol YEteH, &
A3 94 QS SEERE 24T A3 BHE S50 GH AR
Q13 4ol 717 Wol ekttt w7 ER 3] E Ut A e
e A 4178 A A 23 7199 FA(61.0%)E QIRE &4
o] @okom(Yun, 2009), A¥E A A A+E 4% &F7]
SEA L} A4 9] HEol7t 242 30.43%2 7 B2 &430] YERG
HLee, 2015). 25589 AEAS ti4 AtolAE HAHo 2 7]
T £A41(40.2%)7F £739] 5= URlol}lon, I thgo g A4
9] EA(23.1%), 7179 EF(21.9%) <2 & YRS tH(Shin, 2010).
At G448 15098 g &4 AT A(12-29E o
G2} 423](48.3%), o7} 333](52.4%)2 7MY B2 £4Fo] YERY
(Cho, 2005) & A9 A} A 61T F5S TESHL X
EA7F 78 Aol | olf= 7120l Yo AA Y 7t 7| &
ol AF5HAY FA o] AFEEZ(Cho, 2005) 19 B2H
A5 W7 Helixe AE S5 Bl 9gs] & 23Y £ %
& FH5S 50| ol Ao] &4 dWelr] 93t Has 14
olzt wekE

AT v AZHA, TH)S TESHA] g1 FEE o &4
@ FE0IA FE 1971 vl fRi-28, 55 A4A -5t
A LE-AFol UB L, S4 504w BE FRlolA &5~
, 9 FEAAE Ml wEolsl dRAHE HES, HS
BEF 5), BASHA A E5-HFoE RAE T FE L5~

o] wo] drAIsk= 7107 Hojx NCAA(National Collegiate
Athletic Association)”} 2014/2015-2018/2019 A|& 5219] 4
@ AFEY 4 A 2T, 2 Eo| et &4 FF= 85
(23.8%), 92H12.9%) <=2 YEeFFtHChandran et al., 2021). <
A AFLEY FH &2 9 A A2H14-17%), FAEFH AFH16%),
A FF(5-9%), L& FHGB-6%) «2.2 YERITHAlonso et al,
2010; Alonso et al., 2012). 2538t 9% A4 6078 tiAte] A+
A, 53 79 Fol(47.1%)7F 7178 Wol 'WAYgE &4do|leH, &
A S5 95H35.3%)7F 718 Eol WA ste](Hwang, 2004) & A+
o] Aute} fAFeIAT ET A4S F HSE S (spondylolysis)
2 HHEH Q1 AEY Aof tfgh HoRd wiio] ZA o] ng&et 54
Sof|A] &3] FAYSHH(Eddy et al, 2005), 3] Ik, tholy, AF,
&g Zo] 50 MHEHR] AEHAF F= THANA gol Y
Ebdth(Huang et al., 2016; Rossi & Dragoni, 1990). ©] wj&of &
L FEA b2 S5 g H5Ago] Wol 'IAYg Ao = it
Hr}, T3 Ao 2 A Glo] SFE W= EAo] T APA+
E BH, 9 THNA I8 £448%), ANE4(31.9%), A &4
(5.7%), =8(4.3%), JFEFG%), 7IHGRE e, S S5
2 35 EAGL7%). AH26.1%), #(14.8%), A178(8.5%), ZA(12%),
HA3(4.9%), 7IEH1.4%) = Yeom, d& 52 <48 1273
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(50.2%), BEFE 1223(49.2%), 23 1013](401%), BE D 603
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