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PURPOSE This study empirically analyzes the relationship between injury prevention
factors and injury outcome indicators (treatment costs and injury frequency) among
recreational sports participants in order to propose practical policy recommendations
for safer sports environments. METHODS The raw data of 6,615 recreational sports

f;:::::;o;;:ence* participants registered under 64 member sport organizations of the Korean Sport
dntmarns00@naver.com & Olympic Committee as of October 2024, drawn from the Korea Sports Safety

Foundation’s 2024 Sports Safety Accident Survey, was analyzed. The key injury
Key Words prevention factors were categorized as environmental factors, sports activity habits,
Sports safety, and emergency response factors. Their validity and reliability were verified using

exploratory factor analysis and reliability testing. RESULTS Environmental factors
significantly reduced injury treatment costs and frequency. Contrary to expectations,
sports activity habits showed a positive association with injury frequency, suggesting
reverse causality. Emergency response factors were positively associated with
treatment costs but showed no significant relationship with injury frequency.
CONCLUSIONS Participants without injury experience demonstrated higher safety
awareness than those with it, underscoring the importance of systematic safety
education and awareness initiatives. However, because the cross-sectional design
of this study does not allow the determination of causality, the proposed policy
recommendations should be implemented gradually through pilot programs and
evaluation and their effectiveness need to be validated by future intervention studies.
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Table 1. The main demographic profile of the respondents

Variables Categories Frequency Percent(%)
Male 4,170 57.9
Gender Female 2,445 4.1
13-18 188 2.8
19-29 959 14.5
30-39 1,762 26.6
Age 40-49 1,807 27.3
50-59 1,258 19.0
60-64 342 52
>65 years 299 4.5
Injury Yes 3,442 52.0
experience No 3,173 48.0
School 1,039 15.7
playground
Comprehensive 2,128 322
o sports facility

Activity Exclusive sports
facility facility 2,512 38.0
Non-sports- 853 12.9

specific place
Others 83 1.3
Total 6,615 100
AT

2024 Ax = QPAAY AR RAV A RAME ARe] R E 4
N FEON ARFE) F 770 B2 =AU, & A9 AR
HEE@AH - 55T FHA) 7I5tsto] o]e} AgA oz
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718 B =52 9o APATolA F5HE AARE Al 714 F
ol 49, & O A1A-34 9 P 4(Hong et al., 2018), @ %
5 719 E5ETHKim & Kim, 2023), ® SFHA FF(Lee &
Choi, 2023)°] FE5tAtt. APAro] wh=2H, 2 8213} &
&3 9918 BAF Ar ol H|8-S 7AA7|= SAE golow do]
F Ao (Hong et al., 2018; Kim & Kim, 2023), 34X 1%
= 5ol A4 9 V& a2 7 AHle] FYEE AL B I
A 27] 82 Dg Eol WS AsfE 5 Ui /A AL
Ath(Khaleefah et al., 2024). oJof] & A= o] Al FF3} JHA
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‘l—ru S5 SEAT 9 9RIE 7IAS g
’\]‘9-5}0”":} g M= HEH Lo sigoit, #x29] et =ot
A8 7HE S5 ] ojfE Ao E Yeh, Aw E4 A SPSS
£ &8oto] AAR T HhE AAstlrh FAAEARI e “Ad 19
B¢ G AX2FES SPHA FAAT B4 S5 E AR A (self-
report) FA 02 ZA5HGIt) SEA = 13] o4 AFALE 7153l
o, B B Ay} e} Hrv) vf$ ol FA 7S $Julst
= A0& SRIE|]t. o]0 whet A= B4 A SPSSE &8-sto] 2t
01;;1 HSHn(FIRIm)E A9 H, gk e SEHUFRE
gollnh 21 A2 E29| rel H s Adlslto] 349
%74]3'] 718& REA7| 1L, S HAS A Al HlE HSK%) = SHaked
4 Sl Aol k. o]AH, TEHSR] DG AT Ay
Wk 27 AEE|, IAASTE 53U,y deHstol o0& 5%
W40 v &(%) BIstE fAT 4 it AEEgo] oist +AHQA W
42 (Table 2)9} Zt}.

AEA U B

H o] 27 B4 Al IBM SPSS Statistics 21.0 Z2 12 A
&olth. 49 H4o whet g, AR, FYEY, EeAEL bl
ZEHX(frequency analysis)& AAISFA AL, 7|25AF D A4 A
=S Y3l 71&EAE A (descriptive statistics analysis)& AA|5}
At AxEQPAATC] FFS vAE 89S IR S Fo]
2} ZHo|| A Yol 1A} BARAO] 3HEZ Qo1 AX2IE &3
821, SFAAAA 8l et B HES o) 244 8AE
A(exploratory factor analysis) AASIALL, AF = AZS 9la
Cronbach's egt= ZRlstict. W41 TAAYE LotH 1A} 4
A B A (Pearson’s correlation analysis)= AAISIAL, 7H4 1
Q1 F/g7 o Rofl wE QEXJ2]9] Rpolg FolH 1A}t HY I 7
A(independent t-test)& AA|5FH O, 7} 291 FAFAukQ Q1
FAATRAE] BAFEAYFY, BTN et A E Felstzt
53] A5 (multiple regression analysis)& AAISFATE.

FAETY] BE e W A E
ATO) FAETE 2024 ARE FAAT A RAY o] A8

B2
AEEYTE IH=E ARSSEAT oheh, AR =QPAAL ] FIFE 1lH]
L BAFQ oS A Ao 2 AHHE 1A Kim and Kim(2023)9]
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Table 2. Detailed description of survey items

Items (number of questions)

Detailed description of questions

Sports safety
awareness (4)

Awareness of safety rules in participated sports, Perceived importance of safety during
activity, Compliance with safety rules, Awareness of accident prevention methods

Injury
prevention
factors

Environmental Sufficient space, appropriate number of participants, management condition, installation
factors (8) of safety facilities, flat floor, non-slip floor, adequate lighting, appropriate temperature
Sports activity Warm-up, checking for defects and safety, exercise appropriate to one’s level, sufficient
habit factors (7) hydration, wearing safety equipment, identifying environmental factors, cool-down

First aid awareness

factors (6) related accidents

CPR, wound disinfection and bandaging, response to musculoskeletal injuries, response
to illness-related accidents, response to impact-related injuries, response to temperature-

Injury outcome

indicators (2)

Individual burden of injury treatment cost (injury occurrence cost),

injury occurrence frequency

¢} Bartlett®] +3AHES
Bartlett®] +d 34 S5

AW EATh KMO

AL 901,

o H

x? = 22976.885(p<.001)& g} =5

T .

28 4790l SFA X Q0L BAldErgolo g Ayt O 2 e THSeong, 2007). B2 8Q1EA4 Al 2R1F% HPS
APAT I ARV AT tjEo] BAF egAdS Eelstuar B FAAEEA(principal component analysis, PCA)}& AR&sto] 1L

Aoferaclo] tigt & E g QlEH(exploratory factor analysis)
< Aok B A QRIEAS 9o SHE 7t 8184 A8o]
7Fs7E 15514 KMO(Kaiser-Meyer-Olkin)9] #EASE

Table 3. Results of the exploratory factor analysis and reliability

9%(eigen value)7t 1.0 049l ghe 23stolon g9lgde 2|
215 A4 (varimax)& ARE-SFICE
A 2QEA A} (Table 34 Urehibs 23t ol 1

(0]
T

factors Detailed description of questions factorl factor2 factor3
The facility was well-maintained. 732 .084 .060
The floor of the facility was adequately level. 11 .080 .021
Environmental  There was sufficient space for sports activities. .697 -.094 .199
.Factors Of. The lighting of the facility was appropriate. .666 .039 101

Injury Location . . .

(Manager’s The number of people in the space was appropriate for exercise. .643 -.050 200
Perspective) The floor of the facility was non-slippery. .628 .089 .027
Adequate safety facilities were installed. .596 208 129
The temperature of the facility was appropriate. .590 146 .045
I am knowledgeable about dealing with injuries caused by impact. -.015 .838 101
First Aid I am knowledgeable about dealing with incidents caused by illness. .007 .820 112
A\l;vzcrf;resss I am knowledgeable about dealing with musculoskeletal injuries. .087 740 203
(Participant’s I am knowledgeable about dealing with accidents caused by temperature changes. .072 730 183
Perspective) I am knowledgeable about wound disinfection and the use of bandages. 207 .526 305
I am knowledgeable about cardiopulmonary resuscitation (CPR). 178 472 226
I perform warm-up exercises before physical activity. 161 .067 732
I assess my exercise level and perform activities appropriate to it. 166 206 704
Sports ACtivity | grink water during designated rest periods. 186 032 646
gﬂiﬁi;;g;{: I wear protective gear appropriate for the sport. 110 194 .636
Perspective) I perform cool-down exercises after physical activity. -.003 279 .610
I check environmental factors such as weather and disaster signs before exercise. .021 122 .564
I check facilities for defects and safety before exercise. .062 347 518

Eigenvalue 5.619 2.890 1.684

Explained Variance (%) 26.757 13.763 8.019

Cumulative Variance (%) 26.757 40.521 48.540
reliability (Cronbach's o) .825 .830 790

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy=.901
Bartlett’s Test of Sphericity(y’=22976.885, p=.000)

kjss.sports.re.kr
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(eigen value)7} 1.0 Bt} & 37]9] Qolto g HEEQlom o] g
&2 HAMK(total variance)?] 48.540%5 A¥oh= FO0=E 1t
ERstth ARS|TRel HoloAe 89l 4= A 2 2 14 A] 7 A
BE 40~60% FEk 58 7Hse MFE U (Scherer et al.,
1988), & Ao AL g 71&S S5k A o= wdsieith
[RIFIFE FA7g4a0] 343 89101 .590-.732, SaAAIA
8910] 472-.838, 2285 ¥ 8910] 518-.732 = UEh} &
I 8 RIRsHgo] 45 o]0 R Uehdol| et LB EE SR
Ao R Uetth. aR1Falg 4501402 8 7hs e Ao R
Fotth= Ao WeHComrey & Lee, 1992), 313 714 553}
o & wbolyleh. TS, RAMES £330 WHUYTES dotE
17t Cronbach's agte AHESt 23 @44 8912 825, Ax=%
5 5% 8910] .803, SFAHXQUA] 802 79002 YERY A=/
< Kol RAETE BHE I tHNunnally & Bernstein, 1994).

< e A e
L

A7}

ATHA LA

EYRA 344 99, Ax=2E &I 99, SFAA QA% F
QI B X 5H]E A REFAEAIEAAFY), TR
7t TS motelr] el ATTAEH(correlation analysis)S
AASTE B4 ATt 95% AlF|eEolA A 991, AxzEE
S 89, SFAA 87 FAAFH, RSN T 7o {9
TH AT e T T3, 891 3F AR ghol .80 ofskel A

o= et 7t 29l 7 e TS 2 A0 UehdthKim,

S92 ol Rof W2 Qo Al o]

54709 ofsio] mhE QH)49] Hfo] Ao| g Fobr 1A} 2T E(1=
BB §/2=5478 R0z Aot AAAl TR SYE

Table 4. Result of the correlation analysis

Factors 1) 2) 3) 4) 5)
1) 1
2) 312%%* 1
3) 227%%  A486** 1
4) -.062%* .002 .049%* 1
5) -.037* .033 .005 .022 1

1) Exercise environment, 2) Exercise habits, 3) First aid,
4) Injury occurrence cost, 5) Injury occurrence frequency
**p<.01, *p<.05

B -AAS AAsh 24 A9E AR, o ol4(¢=-8.480,
p{001)2 R-2Jgt 2fo]7} Yelyth EapEE AwEy, FolFE ot
A2 JAAHE(¢=-.152, p=.879), PAALIL s Q1x](¢=.701,
p=.484)= oI5t Zo|7} YErGA] AokAt, B Al obd 4™
(t=-12.309, p<.001), QP2 E40l5(=-13.145, p<.001)°lA]
£ st Zol7k yeht 2 Fol gl ol 247 el e
oA Rt S5 A P FQ e} QP ol B2 oA
2k7 Qi Ao 2 Ut ole AX2 I A oFH $2E9) ok
$7] Z52050] gt 2 XS o4 HAUAEo] Wolbd 5
A2S ugict. Egt EPRE ~AA A9 &3437](Cohen’s d
= .22)% small %22 YJelHCohen, 1988), EA41% §-9)4o] &
A= et LA S A4 9] AdH Zjol= AgH oz F4

=ojof g},

gl a3 Sy FAste] B
B QR A FEE T BAE 5] s s ARA

S0J5) UEREIL(F=9.302, p<.001), EHWLIS EAfela o]
2191 By Fole] ofs) 2R W] 0.7%(adi.R2=.007)%
st A0E Uehgrh. 2, mgo] 4L th Aol 2
T 142 WS 7 AL Y wote] ol Fojo} gtk ER

gl

Table 5. Differences in safety awareness according to injury experience (injury experience: yes N=3442, no N=3173)

Group Standard
Category (injury experience) Mean deviation t-value P
Awareness of safety rules Yes 3.32 874
. L -.152 .879
n part1c1pated sports No 3.32 944
Perceived importance of Yes 4.04 779 _12.309%#* 000
Sports safety safety during activity No 407 757
awareness ; i Yes 4.04 759
Compliance with _13.145%%* 000
safety rules No 4.28 735
Awareness of accident Yes 348 776
. 701 484
prevention methods No 3.47 .810
Yes 3.72 532
Overall mean of sports _8.480%** 000
safety awareness No 3.84 577
**xp<.001
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Table 6. Relationship between injury prevention factors and injury occurrence cost

Category B S.E. s t-value p 95% CI for B
(Constant) 10.765 374 28.753 .000 [10.032, 11.498]
Exercise environment -.369 .089 -.075 -4.164 .000 [-0.543, -0.195]
Exercise habits -.043 .097 -.009 -.447 .655 [-0.233, 0.147]
First aid .280 .077 .070 3.612 .000 [0.129, 0.431]
F=9.302%**_adj.R’=.007, Durbin-Watson=1.991
***p<.001
Table 7. Relationship between injury prevention factors and injury occurrence frequency
Category B S.E. p t-value p 95% CI for B
(Constant) 3.014 1.046 2.880 .004 [0.964, 5.064]
Exercise environment -.703 248 -.051 -2.834 .005 [-1.189, -0.217]
Exercise habits 720 270 .053 2.661 .008 [0.191, 1.249]
First aid -.107 216 -.010 -.495 .621 [-0.530, 0.316]
F=4.099%*, adj.R2=.OO3, Durbin-Watson=2.007
**p<.01

Eé’s:lﬂ S(B)7F 5 [.10] vlRto]aL 95% A1E73tF JA] 837

7b A2S U Eg, A4 |43 a4 AR ong F&
sto] SiAS a7t Qlok. EA 812 FAFEAEF A B(-)F o
FH(t=-4.164, p{.001)& PN ACZ Yety, AX2TE 237
8212 FAyFAo| TrAOP BH=-.447, p=.655)& WIAA g
= A0 E Yehon, $FAX 8 FAATAFHA F(+HH IF
(t=3.612, p<{.001)& 1] L Z0Z YEpgT

S/l eyt ARl e oko] A

F/Fo e Q1 AN = o] BAE st] fleh thE 3l AEA]
< AABHYTE O 3= (Table 7)3} Zo] IR BAZHCR
FOASHAl et a(F=4.099, p{.001), EHHIQI Fio g Qlo]
FLHQAR1 BTN i3] HA WF 0.3%(ad).R*=.003)5
Argsh= 2108 UEbT

2o A v Ao, A3 A2 W4 1F BA
9] Wk whetol] oJulg Fojof Firt. kI mESHAR(R)7F L
[.10] ml¥te]al 95% A7t Al Ana7]7F 432 YEEE,
FAA Fon A ARA oJu|E FEste] AT Bart 9l
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Z
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A7 8T FEote] A71H01 et u g 2 IS A5 ¢ Ak
Kim and Jeong(2024)— E = QAN o7t QP A ol
IR YFE A, B B2 W59 7|3 AT 4 4 o] d
[t RSP HHam & Lee, 2025). Yob7t =471 2H¢12] S H
1S B0l Yt AlTIEY] Ax= QAo gk /14 ol &
T ASAoA Y bHS2] MY E EESIohe 59 kEo] 87H

EeR

o} B APAFolA e hHgt Ax= -‘r9—]' %‘ JE sl HAH A=
ot} o] el 7|9he] SIS A9 =
tHLee, 2024; Son & Kim, 2023).

wEbi] HHH o Z HAA S FI0S hFCRE HISS 9
ook, P o] o g Axx T QIS S|
I AAGk: R 1T 4= ok o]2Rt A=k WS} 7y
2 I7AEY Y AE Alalste] Ao Axz

Sk Hl 7191 Ao = 7|t

ol e Qlat Ay FAake] B
744 99, AZAE 4% 29, SFAX 29 5 FANY 49
S PR o] BAE BT 23, B4 Qe Ry
gFolo] 2 e VAL v, S3AX 29 4 AL ]
A A0 Uehgeh. ol 2% Bl sty AUYSE g
o HZES} olA A zr|go] e ofulshe, vichz FAA
of TRt 914 S0l Erki SH HeolAl 0512 o ge A=)
7 AZEE Ago] 98-S BolEth WA B4 aglo] et At
2 BE, FEG 0 SR, A4 A BA|, A4 B ge) g5, o
AAE A, ehe e e|nE gA, 488 W19 2E 94 5
QPAT 2% o] 2 B9l Hypol AT Hge] 13
7F54o] obd A Helt Agickn 4 % ek,

Kim and Kim(2023)& 5444:9] 234 8<lo] RApiaaol
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2912 Toke WAzt gom, 43, Ak, 52 5 U B4 4
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Aol AAE B-g 7HeAIE 4 Qrkal B askgth. 3 Kang and
Kim(2017)2 #lAAZZAIEA TE]-7=0] uge ¢ 4Z4st
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5 olge] A e ERlg 4= Ak

N Az 2 53 glo] BT gF o] fofet d3e mA|
A] ekoket. ololl w8l Kim and Kim(2023)5% 7/ 24 1ol dAls}

= Adad 4, 449 534 9o i, 29, dAR7S, o
Foo] foF FFS 0IAA) rerk

50 Fojstr] Aol kdstA Ax=eES 5]
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