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2 fARS AQGe] wH A COVID-199] Fgollq 2=e 7o) &
& AAuIEtL 907] "ol CAGR 10.3%= 20261 12,3749 9,000% &

glof] o] Aoz A= (Grand View Research, 2021).
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o

o=
50,538%glAl AAIRE Al6AF TREAFZAR (KWCS)S] AAARE o83t
Ao A= St FAFY 2 S (Statistics Korea,
20179 BERIE 9528 EFH AFat @ REAlZ $aYgolA tidAE
FES AT dAARE F 39390l AR HAoh gAY AdEe dAdol
383, 4ol 108z yetow A7 dida B dAx= a8 549

A9 274 7159 2 Y e SR FEQlEe] the ZFSHA] ko
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F4517] fIsto] (5FF L ZSARD=(FEI2ZA/ZE2LS)* S
LERE F4E 25U et & NEe] Hayk 73
HE & SHiloto] Fojsiglom, gHitste] Hofsiglom 5, 6, 789 HE
+ 0.752 715218, 482 052, 3382 0252, 1, 282 0.12 HFofstqlt.
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AEaE 9 REAelZ EY 2RAY 2347 55 W AdNR 9
3 E

29l9] wete 98 Sdgsla
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o4 51%(13.0%)

E 4-1 A5A 9 ZEAIE £ 222 d9E Bx (T 3, %)
Al o
(%) 294 o]s} 30t 400 50tH 604 o]4F
393 47 58 125 112 51
(100%) (12.0%) (14.8% (31.8%) (28.5%) (13.0%)
Ago IE T&H5ES, €89 A5 O Z2A7Ee] Hd vl B4 F
= [E 4-2]9F A dAdgo] mE EE5dsE 604 o]4(17.92¢)0] 713

=7 Yebged, 50t(13.999), 40th(
WE VeI THF=38204, p<0.00]).

D7 7P =A vergen, 50 (4.049 gt
o] 5H(3.13u 1t
ZRAZRS 50tH(51.705A1ZH)7F 714

f(3.6798 gt

p<0.00D). &%
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30tH(4.22d), 294
AYPE AP

), 604

= O
a5

°]5H(1.83
40t (4.3 79t

o]/F(3.8247t <€), 30

o2 UERGITHE=11.768,

we Aow ey



™, 604 ©]A4H49.176A17b), 40tH(49.088A171), 30tH(46.707A17b), 294 o]}
(46.383A171) «02 UEPGtH(F=3.891, p=0.004). o= AZo| Z7lstw 7
doldas A7t AR AR Avd & jlom o ARF Bk &

=
A9 AP Ao s, ANY AL ¥ FF 5 Gt L B

HoZA dakr motteE A8 At (Kanfer, R et al. 2004t Hol7t

==

el
2 AFEES 04 Y TeEet R A9E o 25dFet S=2ATo] B
obd 4= Qlth(Pare, G et al. 2007)= AP A4 ZAatel LA
B 4-2 99 2545, €8d A5, 9 Z22AXF 3444

o2 TEAF ¥ A5 | FELERARZ

= (@) (3T Q1) (A7h

~ 99 B 1.83 3.13 46.383
EFHA} (1.810) (0.875) (5.984)

300 s 4.22 3.67 46.707
EFHA} (3.314) (0.925) (9.617)

401 Bt 9.93 4.37 49.088
EFHA} (6.817) (1.208) (10.589)

50t ot 13.99 4.04 51.705
EFHA} (9.633) (1.098) (9.501)

= 60 Bt 17.92 3.82 49.176

= BEFHA} (13.043) (1.367) (9.999)

2% Bt 10.31 3.95 49.170

v EFHAE (9.511) (1.187) (9.752)

B A F 38.204 11.768 3.891

° p <0.001* <0.001* 0.004*
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[ 4-3]2 AV 2919 REE AFE= vl Zojth [ 4-3]94
SAHE 21919 He JFZEAT}F 53.7%, 18P0l Q= AYHAT}
34.1%, 118¥o] e AGAR/AGTIT 12.2%=2 e oH, FAY A9
oA dgdHa zfo|7} EAsHE Ao R VERHTH*=61.204, p<0.001). 294
olstellM dd ZL=A9] Hlgo] 87.2%31 el HIaH, 30t 79.3%, 40t
£ 51.2%, 50+ 37.5%, 60A] o2 35.3%2 UEpd, A¥o] Eodses
AdaEAe] Hlgo] @ Aoz uyeyth §HH AFYPte] Hlg2 294
o3t = 12.8%, 30H1= 20.7%, 40H1= 48.8%, 50t1= 62.5%, 604 ©]A
2 64.7%% e, o] Eobd4E APt Hgo] w2 Ao U
it

M

Iz

Ei
i

& 4-3 A9 AV A9 SEAA
X 474
17 TEE] G | B UE | oo
A | AR
<99 N=47 3 3 41
% 6.4% 6.4% 87.2%
N=58 8 4 46
304 % 13.8% 6.9% 79.3%
N=125 41 20 64
40t % 32.8% 16.0% 51.2%
N=112 54 16 42
S0 % 48.2% 14.3% 37.5%
N=51 28 5 18
= 60
% 54.9% 9.8% 35.3%
A N=393 134 48 211
% 34.1% 12.2% 53.7%
2:
Statistical testing é <0%(')21(14

*Hol4== 0.05
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, B 52l Histe] sk
Zolt}. I7FEetA Adacle k&
ghE F2H(4.255), U 7}

AM(3.320), 4] ZHA1(2.593), = FF(2.400)+0 2 et

Al g4

A, ZA] 2], §HE F2Do Uit g ALoAE dAPEzE Z Apo|rt EA
SHA] = Ao = UERT
E 4-5 A%d AztEsty Adasiasl BaHA
o9 Ui 24 | FHEHE | 94 A | FA AA | e 52
ot 3.082 2.180 4.581 2.027 4.263
=29 jj;“; (2.377) (1.823) (1.985) | (1.244) | (2.198)
ChA 3.194 2.291 4.409 2.342 4.463
30 ;E;i (2.061) (2.033) (2.005) (1.890) (2.208)
o 3.515 2.670 4.897 2.786 4.262
40 j;;ﬁ (4.925) (4.793) (4.695) (1.887) (4.937)
ot 3.450 2.304 4.580 2.655 4.342
50t} ;‘?; (2.316) (1.918) (2.144) (1.824) (2.586)
s 2.920 2.305 3.873 2.793 3.799
> 60 zE
A (2.077) (1.718) (2.065) (1.928) (2.520)
it 3.320 2.404 4.564 2.593 4.255
77 3
bl an | 632D | Gle | QI | (819 | G429
S F 0.411 0.348 0.993 1.974 0.296
AA p 0.800 0.846 0.411 0.098 0.881
*folg== 0.05
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[ 4-6114 B stoba o QB HR(E o

AE, 2ol 7], gl "t & AToAs dA8E=z & zpol7t Exfo
2] ¢ AoE YET
X 4-6 AP sstd d YESHH Ao B4 AA
ik g 4 4 d miE H=E | gl 47 4
~ 99 Bt 2.490 1.936 1.918 1.457 1.267
= HEZFHA} (2.104) (1.972) (1.869) (1.421) (1.235)
300 ks 3.170 2411 1.928 1.468 1.354
EFHAt (2.327) (2.180) (1.763) (1.538) (1.237)
409 Bt 2.565 2.153 2.042 1.350 1.431
BEFHEA} (4.905) (4.831) (4.827) (1.761) (3.221)
50cf R _ 2.117 1.610 1.741 1.209 1.261
EFHEA} (1.869) (1.451) (1.770) (0.861) (1.336)
= 60 Bt 1.985 1.606 1.473 1.488 1.002
= HEEHEA} (1.704) (1.341) (1.372) (1.373) (0.562)
Az |8 2.442 1.940 1.850 1.358 1.296
v HEEHEA} (3.228) (3.074) (3.065) (1.423) (2.061)
B4+ | F 1.331 0.963 0.363 0.557 0,416
A4 p 0.258 0.428 0.835 0.694 0.797
*Hol4eE 0.05
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H 4-7 9FE 2R WS Z2 5l Bl
=3 H3 3 3A
5] HE =

i aseh | wEe | wsed |  OF | BT

e %= e s

9 N=47 0 13 31 3 2.79
% 0.0% 27.7% 66.0% 6.4% (0.549)

301 N=58 1 15 41 1 2.72
% 1.7% 25.9% 70.7% 1.7% (0.523)

40 N=125 3 28 88 6 2.78
% 2.4% 22.4% 70.4% 4.8% (0.566)

50t N=112 0 25 82 5 2.82
% 0.0% 22.3% 73.2% 4.5% (0.488)

= 60 N=51 0 11 37 3 2.84
- % 0% 21.6% 72.5% 5.9% (0.505)

A7 N=393 4 92 279 18 2.79
% 1.0% 23.4% 71.0% 4.6% (0.527)
. . >=7.306 F=0.475
Statistical testing 0=0.837 =0.754

*foleE 0.05

THF G- 1 AE wESh b 20 ME wEsh gt 3w 40 o)
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=
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ot 67.7%7} ‘Erh Ex WS FFE S SHEOv, 208%71 BFolk

oA 27t AZYE ot BEE BHU APHER Ajo|rp EXjshE Ao u
P TH(x*=31.095, p=0.002). 29A4] olstollM= HZFE7t "mle Fot =
ZoPete H&o] 85.1%%1 Aol Hlal, 30t 79.3%, 40tHE 68%, 50t
58.3%, 604 o142 60.8%= e, AFU7t wotd4E AL EHIL £

2p7F A7 el B vl HAC] 43 HE HEollAE 294 olste] A
e H4=(4.02)7F 30tH(3.86)2F 40tH(3.74) 12|31 50tH(3.60)2F 604 ©]
4B.57) Bt w2 ZAo® et AZGEHYE Aol $71ESE £ 942
Aoz YeRgtH( F=5.140, p<0.001).
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HF 4-8 AFE Ap7F A8 B # HdHA
wE A B 474
2 ] WLk *
K qwot | mged | g | OF | BEC
< 99 N=47 1 6 31 9 4.02
o 2.1% 12.8% 66.0% 19.1% (0.642)
304 N=58 0 12 42 4 3.86
% 0.0% 20.7% 72.4% 6.9% (0.511)
401 N=125 3 37 75 10 3.74
% 2.4% 29.6% 60.0% 8.0% (0.637)
500} N=112 2 46 58 6 3.61
% 3.7% 38.0% 53.4% 4.9% (0.620)
> 60 N=51 4 16 29 2 3.57
B % 71.8% 31.4% 56.9% 3.9% (0.700)
A4 N=393 10 117 235 31 3.73
v % 2.5% 29.8% 59.8% 1.9% (0.638)
2 —
Statistical testing >I<3 :_03500293 pF&)SOI()Aﬁ

FROGFE 005, W @ = I Umek, 20 BEolt, 3 £, 4 ol Eo)
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42 A3z 9 47 FF5 HX

421 998 APz 9 2244 55 24

(45.5%)°] 713 &7 Uehtom], 4] §F(40.2%), BUMR(29.3%), L%F

[# 4-9]14 B IZAA 55 F A9E ZFol(x*=21.395, p<0.001)7}
EAohe AL T T5oE Uegen, 500 (58.0%), 6041 oF(51.0%),
40t0(47.2%), 294] ©15H27.7%), 30tH(27.6%)=C.2 bt AR S5ofA]
T dAgd x0](,2=16.818, p=0.002)7} ZAsl= Aoz Yehtom, 50t
(50.9%), 6041 ©1%H47.1%), 40TH(40.8%), 30TH(25.9%), 2941 ©]5H23.4%)%
o2 yepytt M4l m2oAx AgE Zol(x*=12.557, p=0.014)7} EAst=
Aoz Uegom, 50t(39.3%), 60A ©/d(31.4%), 40tH(28.0%), 30tH
(24.1%), 294 ©lsH(12.8%)= o= eIt ERF QFolAE AFH Zol(y?
=19.077, p=0.001)7} &Ast= Aoz Jehgdon, 604 ©]AH41.2%), 50t
(34.8%), 40T0(25.6%), 30TH(15.5%), 294 ©]5H10.6%)%=2 & LFebyte), W,
5t2] oAl saxt ExoAe A 2po|(y*=7.664, p=0.1057F EA]
A = Ao= Lepitt
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E 4-9 A9d Q4N 9 2244 55 4% 9 v
=44 5% _
bk 4% | gAuz | s | Z2ass | owHE
_ . N 5 11 2 13 6
% 10.6% | 23.4% 4.3% 27.1% 12.8%
g N 9 15 8 16 14
% 155% | 259% | 138% | 27.6% 24.1%
oq N 32 51 26 59 35
% 256% | 408% | 208% | 412% 28.0%
oq N 39 57 2 65 44
% 348% | 509% | 19.6% | 58.0% 39.3%
PN 21 24 9 26 16
= % 2% | #11% | 17.6% | 51.0% 31.4%
" N 106 158 67 179 115
B % 27.0% | 402% | 17.0% | 45.5% 29.3%
) X 19077 | 16818 | 7.664 | 21.395 12.557
X test 0.001* | 0.002* 0.105 | <0.001* | 0.014*
*fola 0.05
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[E 4-10]2 ="HHsE Z5ESRE of F5R4e dAnz 3 254
A T5R1E, A 55, KA 5, T 53 tiste] Ailulz B Z=4
A T5oll B FEEE 242 BEE UEhdLh [E 4-10]04 B9 Z=
AA T5= S4adshs HEo] T 5545.5%)°] 7 =A UEhen, 43

55(40.2%), AA102(29.3%), 85(27.0%), otA] §5(17.0%) +=o=2 Lrerst

[F 4-10]°A EHWH &9 5=(,2=7.705, p=0.021), AR 5Z(x*=9.145,
p=0.010), 8% (*=7.322, p=0.026) T4} Biox ZEHULE Zjo|7t Lhet
&

deh 39 ol Y e 2Ee FAt

48.9%, A BZ 441%, QF 27.7%= UeRJtl T 59 o|AF RS £

AR 5% FS TASHE HlRol 49.1%, 44 5
st

(x?*=3.397, p=0.183), AAWZ(42=3.265, p=0.195)14%= Z}o]7} Q= A
2 UEth
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H 4-10 24959 AR 9 2244 55 544 9 0g
=44 5% -
ka = TR | anes TEaEs| Vs
. N 12 20 8 25 17
% 152% | 253% | 101% | 31.6% 21.5%
s . [N 26 42 17 46 27
% 7% | 447% | 181% | 48.9% 28.7%
. N 68 9% 42 108 7
= % 309% | 43.6% | 191% | 491% 32.3%
A N 106 158 67 179 115
B % 27.0% | 402% | 17.0% | 45.5% 29.3%
) X 7.322 9.145 3.397 7.705 3.265
X test 0.026* | 0.010* 0.183 0.021* 0.195
*Hog= 0.05
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] IZAA 55 24k

AAlnz 9

4.3 froflegl LE8r g

431 9422 E2AT] 2 ANGE T4L
Arof wWE AXEZ 4% BEXZE e

S(y?*=8.707, p=0.013), -2(*=10.839,

® 4-1112 &
4=-111e4 K
p=0.004), H-2(x’=14.604, p=0.001), 2 2FA|(x*=14.035, p=0.001), TF

(=
= FF(?=8.026, p=0.018), U4 ZA|(x*=6.912, p=0.032), ¥r& &2 (x>

hil=g
=10.616, p=0.005), il A7](x*=14.036, p=0.00D)olA *== Ao uwizt

A2 Tadt B Folsh G Ao Lehett.
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E 4-11 9989 bE Az 2 AAEE 54K BX
= 58
Al 7T
[ H = 2A17E 2 ll’ AN ZE ¥ test
M | o8
AE 202% | 352% | 304% | x?=5.662, p=0.059
2o Y 233% | 382% | 353% X2:8.7207, p=0.013*
SERE ne 235% | 35.8% | 41.0% x"=10.839,
o p=0.004
2=14.604
2L 22.8% 38.6% 42.7% AT
1 7 7 7 p=0.001*
2=14.035
LIRPA 19.4% 25.9% 1% X T,
UHE 1A 9.4% 59% | 39.1% 0-0.001%
ZE":D
o7k st ;;f 231% | 313% | 39.8% | x2=8.026, p=0.018*
o]ld] O 3
in 2 TN 7oy Al | 200% | 205% | 333% | 1*=6912, p=0.032*
= 24 A | 259% | 274% | 361% | y2=3.452, p=0.178
=10.616,

B2 EE | 187% | 224% | 353% >; —0.005*

F 9 AR | 284% | 282% | 323% | *=0.529, p=0.768
sleF 1l Z7] 29.0% | 213% | 328% | x’=0.478, p=0.787
=t mE HE | 269% | 355% | 34.6% | x?=2.643, p=0.267
o8 o35 2=14.036

A7 26.5% 30.8% 62.5% X oD,
gol RN b ° ’ p=0.001*

FaRs 201% | 303% | 30.0% | x2=0.026, p=0.987
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A

fo

2%

ru

432 8 == ot

[ 4-12]& Folledd] =& Ak IE 8F 24k FXE YEWCh
F 4-12]914 BEW A8(2=8.049, p=0.018), 11-2(y*=10.210, p=0.006),
A(y*=14,047, p=0.001), W& ZAI(y*=16.501, p<0.001), i A7](y*
=7.562, p=0.023) =& Ako| wet 85 42 Exof zto7t Gl Ae=R
LHEpRL T

AH Folads ALdstal =& Aol Srkdel w85 &t =
o Ade Yelon, 4AT ol LEollA T Wol Eavt 8jle '

v 97](41.7%) 2 JERstT).
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B 4-12 45199 L& AL 2 9% 4% BE
b= 58
ax we | oo | P an W test
u]l:l ~ o]/\l-
L 4/\]{1_ o
A% 181% | 27.8% | 209% | y*=5.293, p=0.071
- AS 24% | 382% | 211% | x2=8.049, p=0.018*
- 2 _
SEREE e 24% | 343% | 37.3% x°=10.210,
Qo p=0.006
2=14.047
7]-& 209% | 351% | 40.2% X LT
1 7 ’ ’ p=0.001*
2=16.501
LLRPA 14.5% 27.8% 36.0% X ZAR90
HE A 7 ’ 6.0% p<0.001*
ol7}aLsl A =5
9:% 010:6{ ;‘f 20% | 297% | 337% | x?=4.711, p=0.095
qol A2 A | 156% | 21.8% | 304% | x2=5.622, p=0.060
2 A | 223% | 267% | 333% | y2=3.763, p=0.152
HHE =2k | 176% | 269% | 306% | y’=5.677, p=0.059
g3 @ F 2 WA | 265% | 224% | 323% | ?=2.263, p=0.323
i Z7] 25.3% 31.8% 29.3% x*=1.339, p=0.512
gjgﬁ%;]] wE FE | 258% | 242% | 365% | y*=2.851, p=0.240
35 gl A7 | 240% | 385% | 41.7% | y*=7.562, p=0.023*
7 265% | 33.3% | 250% | y*=0.761, p=0.684

*gol4= 0.05
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433 ff8Q 3= IE A FF Tak

[® 4-13]2 falacle] k& Ak 2 A% 5 S4k XS UE
ok [E 4-13]00  Hd H%5(4°=14.963, p=0.001), £&(*=9.934,
p=0.007), T-&(x*=8.412, p=0.015), & 2A|(y*=18.412, p<0.001), ¥ =
ZH(x2=6.254, p=0.044), Z71(x*=9.388, p=0.009), HHl A7|(4*=8.471,
p=0.014) =& Azl wet 42| 5F T2t 232 Zol7t Sl Az

gl 9471(62.5%) 2 YERSiT
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E 4-13 Fol8Q =E Ao WE dA §F5 2ak X
E 58
e s 2A13E 2/\11} 4A1Zt x° test
a|gt 47 o| A}
As 277% | 343% | 49.7% X2=14.96*3,
E=14 p=0.001

21 89 e 333% | 50.6% | 47.1% | x*=9.934, p=0.007*
Qo e 34.6% | 49.3% | 494% | x?=8.412, p=0.015*
2] 36.6% | 474% | 463% | x2=3.863, p=0.145

v ZbA) | 258% | 40.7% | 50.9% x*=18.412,

_ p<0.001*
?;f%;? iﬂ%i; 346% | 46.9% | 422% | x*=4.867, p=0.088
a9l A4 2 | 356% | 29.5% | 441% | y?=5.813, p=0.055
A A | 381% | 432% | 389% | *=0.854, p=0.653
e 52 | 308% | 35.8% | 45.1% | y?=6.254, p=0.044*
stet w 9 AR | 353% | 459% | 46.2% | *=4.656, p=0.097
Jipgne e 357% | 56.1% | 431% | x*=9.388, p=0.009*
an ow [T | 80% | 468% | 42% | \=2031, p=0.362
e A gl 917] | 369% | 50.0% | 62.5% | y’=8.471, p=0.014*
(ke 39.1% | 455% | 500% | x*=1.344, p=0.511
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434 {89 3= IE A FF Tak:

[® 4-14]% falacle] =& Hko T2 511 55 34k Lt
ok [® 4-14]ol4 HWH 212(y*=14.786, p=0.001), AH-2(x*=13.519,
p=0.001), U Z}A|(y?=6.250, p=0.044), GHl 7](+*=10.955, p=0.004)
L& Ao et 5k 55 SA4AF BE zpo|7t gl AR YEt

I

Hr
il

AR 4R AL LEAgto] SAkgel wet 81 55 T
Solubs A% UERIon, 4412 o4 EA b Bl s 29e

=l $171(41.7%) 2 et
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4-14 fFofaQl =& AZo OE ofA §F Ak HE
= 58
Al 7T
we | o2an | P aan o test
M | o8
AE 11.7% | 16.7% | 199% | y2=3.006, p=0.223
Y 137% | 22.5% | 200% | y?=4.112, p=0.128
2=14.786,
e 11.9% | 194% | 30.1% Xp 0,001
2=13.519
2] 122% | 21.1% 29.3% X T I09L
1 7 7 7 p=0.001*
IBERARS 11.3% 15.7% 224% | x*=6.250, p=0.044*
Bk 137% | 20.3% 19.3% 2= =
EE 1% 3% 5% x“=2.668, p=0.263
A4 A | 156% | 154% | 178% | 42=0.325, p=0.850
A A | 173% | 17.1% | 167% | x2=0.016, p=0.992
HHE =2k | 165% | 14.9% | 17.9% | x?=0.347, p=0.841
g9 WA | 153% | 141% | 237% | y*=3.827, p=0.148
Z7] 156% | 16.7% | 241% | y2=2.460, p=0.292
08 HE | 158% | 145% | 269% | y2=4.189, p=0.123
2=10.955,
gl 97 | 155% | 154% | 41.7% 2 —0.004%
7 168% | 152% | 250% | x2=0.998, p=0.607
.05



A

>
w
W
o
ol
ko
ro,
H
i
o
H
=2
=)
ru
o
o

5

olN
fol

(& 4-15)& /31899 k& AEe] BE 2%, AA 5%, 34 55 F
olL st 5FE Tadche LEA] EXE yepdch [E 4-15]04
HA 15(*=12.552, p=0.002), 43(x*=7.108, p=0.029), 11-2(x*=10.717,
p=0.005), A&(x*=8.451, p=0.015), & 2A(x2=18.946, p<0.001), AA]
A (x*=8.819, p=0.012), ¥HE B2 (y*=6.156, p=0.046), Hal A71(x*
=6.092, p=0.048) ==& Aol wet 8%, A4 %, ot FF F otEte

558 Sasts BEo] Ao} g Ao Uehith

solue dde UERHleH, 447 ol kIl T gol sagt

g A71(62.5%)2 VErgTh
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E4-15 43099 =5 HE] 4E 5% 55 T2k HE
= 58
Al 7F
ax wr | ooap | P aan W test
T YR
2_
Az 340% | 39.8% | S4.5% X" =12.552,
Elﬂxj‘ p:0002
oy ﬁ%—a‘ﬁ ey 397% | 551% | 50.6% X2:7.1208, p=0.029*
=10.717,
{9l ne 391% | 552% | 56.6% 2 —0.005*
A2 402% | 54.4% | 56.1% | y*=8.451, p=0.015*
2=18.946
LIS 30.6% | 46.3% 56.5% X L0780
1t FA 0.6% 6.3% 6.5% £<0.001*
A+EH TEE
ol o o 40.1% | 50.8% | 494% | y>=4.079, p=0.130
ol A4 A | 400% | 32.1% | 504% | ?=8.819, p=0.012*
24 A | 432% | 46.6% | 412% | 1?=0.502, p=0.778
HHE =2 | 350% | 433% | 502% | y2=6.156, p=0.046*
. &9 uA | 423% | 47.1% | 516% | y?=2.358, p=0.308
olol Ol
z};'%f;, =71 43.1% 56.1% 44.8% | y*=3.591, p=0.166
%,jgﬁo;H R HE | M41% | 500% | 481% | 4?=0.870, p=0.647
P g A7) | 426% | 55.8% | 625% | x?=6.092, p=0.048*
Za 450% | 48.5% | 50.0% | x2=0.316, p=0.854

*gol4= 0.05
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4.4.1 A4 m=2o = A= 29

(£ 4-16]2 A2 5 FEHLRE 5o ojgt 2AAH SFZ4S &
ot ZAito|t}y, Yol % Aoz Uehutth(Nagelkerke
value=0.143). E3+ 2o gz ISt 7oz yergton(y?=3.141,
significance value=0.925), 952 AL 74.3%= LEFST

o

%

i
o,

s
Mo

o
I
[>
v
Mo

)

AR JFe F= 8902 A (p=0.013), GHlA7](p=0.031), ¥
%Z.*(p=0-046>3§é LHER .

[F 4-16]°A HH APo] Eotdas AAMEE ©
2 294 olstoll Hls] 40th+= 3.2228, 50th= 5.192Hf =2 AORE UERHO
o gjdz]e] tieh kFol A 2417F migtEh 4X7F ol =EES o A
AuRE AT 7H5Ao] 35780 =& AoR et ®
et kFoAE 241 H|gtRET 4X7F ol L EEQE o HANEE T4
& 7Fs/do] 2.0508) w2 AoE YERy
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i1
aLr

4-16 AA o] gt =2 A8 3924 A

95% C.1. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
Age 0.013*
<29(ref) 47  12.0%
30 58 14.8%  0.840 0.132 2.315 0.777 6.900
40 125 31.8% 1.170 0.021* 3.222 1.196  8.682
50 112 28.5% 1.647 0.001* 5.192 1.931 13.962
=60 51 13.0% 1.226 0.029* 3.406 1.136  10.217
Low 0.089
Temperature
{2 hours(ref) 254 64.6%
2=4 hours 57 145%  0.410 0.216 1.506 0.784 2.885
> 4hours 82 20.9%  0.619 0.036* 1.857 1.042 3311
Tobacco 0.031*
smoke
<2 hours(ref) 317 80.7%
2=4 hours 52 13.2%  0.069 0.845 1.072 0.536 2.141
> 4hours 24  6.1% 1.275 0.009* 3.578 1.384  9.252
Rep_etmve 0.046*
motion
{2 hours(ref) 91  23.2%
2-4 hours 67 17.0%  0.215 0.603 1.240  0.552  2.787
> 4hours 235 59.8%  0.718 0.024* 2.050 1.099  3.825
o -2.856  <0.001* 0.057

*Significant at 0.05, Note: ref = reference, C.I, = confidence interval
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Aow UEhgt
(Nagelkerke value=0.202). T3 239 A= At Aow Ueton
(x*=7.840, significance value=0.347), 59| 4d2 89.8%= ettt

i)
filo
+
o,
ot
it
i)
e
i
ko
gl
lo,
ol X
ol
1
Mo
o,
B
>
i)
o

5 2 w9 HRo IFE F= 802 AF(E=0.010), HHl 7]

p=0.001), & d(p=0.023)= et

~~

o

[£ 4-17]e]4 HH UFof diet kEollA 2413t njTtH et 447t o]
2 5 54% 7H5A o] 4.336H) =2 A
Hid7]ol gt EFolM® 247 metEE 447 o]

5 9 2o 12E 34 74 o] 7.038H) &L Ao=

oo [
G
o4 X ke ook

=
rd

245 39 o4 51 mgk 2Re S 39 o

c

]

>,\1

g TARET £ 9 o] mR2s 54% sFeAdo] 2.0248 w2

Uepon], 59 o)A} ZRe FARE 43048 &S Aow ekt

lo
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E 4-17 £% 9 £0] Nz gg 2429 87184 A3
95% C.1. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
Vibration 0.010*
<2 hours(ref) 94  23.9%
2-4 hours 108 27.5%  0.235 0.755 1.265 0.389 5.531
> 4hours 191 48.6%  1.467 0.023* 4.336 1.223  15.376
Tobacco 0.001*
smoke
<2 hours(ref) 317 80.7%
2-4 hours 52 13.2%  0.444 0.344 1.559  0.622  3.909
> 4hours 24 6.1% 1.951 <0.001°* 7.038 2.531 19.570
Work 0.023*
experience
QBref) 79  20.1%
3-5 94 24.0%  0.705 0.317 2.204 0.508 8.066
>5 220 55.9% 1.460 0.013* 4.304 1.353 13.695
- -4551  <0.001* 0.011

*Significant at 0.05, Note: ref = reference, C.I, = confidence interval
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451 8% ¥F= A= 29

(

ol
2

A
=

lo

Ll
_0|L
£
o
sl
l
B
>
i}
el

[E 4-18]2 853 THHS 3] A=A
Adtolty, ol HAyze uEAye oz yergti(Nagelkerke
value=0.154). E3t B9 A= AHgst Aoz eRF O (42=9.480,
significance value=0.303), 952 A2 75.1%= e

(p=0.005)2 UYEFLTE.

[ 4-18104 B Aol koldSE 25 TAY P54l ol
6

=
= 24T 7hsAd o] 21054 w2 Ao® Uehgth ERF LHE ZA|9

ko
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X 4-18 8% Higt 22428 JHE

A Az}

95% C.1. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
Age 0.002*
<29(ref) 47 12.0%
30 58 14.8%  0.301 0.621 1.352  0.410  4.460
40 125 31.8% 1.012 0.055 2.752 0.979 7.733
50 112 28.5%  1.388 0.008* 4.008 1.429  11.245
>60 51 13.0% 1.808 0.001* 6.101 2.003  18.580
Low 0.043*
temperature
{2 hours(ref) 254 64.6%
2-4 hours 57 145%  0.308 0.369 1.360  0.696  2.660
> 4hours 82 209%  0.744 0.012* 2.105 1.177 3.764
Awkward 0.005*
posture
{2 hours(ref) 124 31.5%
2-4 hours 108 27.5%  0.784 0.023* 2.189 1.113  4.307
> 4hours 161 41.0% 1.055 0.001* 2.871 1.514 5.444
s -2.994  <0.001*  0.050
*

Significant at 0.05, Note: ref = reference, C.I, = confidence interval
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E 4-19 A 5ol tigt 2248 &4 A3
95% C.I. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
Age 0.001*
<29(ref) 47 12.0%
30 58 14.8% 0.083 0.860 1.087 0.431 2.738
40 125 31.8%  0.942 0.020* 2.565 1.157 5.686
50 112 28.5% 1.282 0.002* 3.604 1.615 8.039
>60 51 13.0% 1.244 0.007* 3.470 1.400 8.605
Vibration 0.010*
<2 hours(ref) 94  23.9%
2-4 hours 108 27.5% 0.014 0.967 1.014 0.532 1.933
> dhours 191 48.6% 0.713 0.020* 2.041 1.120 3.719
Awkward 0.011*
posture
<2 hours(ref) 124 31.5%
2-4 hours 108 27.5% 0.586 0.051 1.796 0.997 3.237
> 4hours 161 41.0%  0.864 0.003* 2.373 1.350 4.173
e -2.160  <0.001*  0.115

*Significant at 0.05, Note: ref = reference, C.I, =
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4.5.3 312 F5°l ¥F= "A= 89

[ 4-20]2 ot T5= T5HSTE Sto] o =2~ IARAS &
Yot Aufo|ry. Kol AP wEAge o=z yehutth(Nagelkerke
value=0.057). ESt 2P AL += AHASH Aoz e O™ (4*<0.001,
significance value=1.000), 9|52 A4 83.0%= LEIST

St2] &5l ¥F= F= 892 11-2(p=0.00) 2 YT

L=
L=

oA 2417k IRt Tt 4A)7F o] e
7Fs/d o] 3.1818) &2 Zo= Yehdrt.

B 4-20 o} FFol Wit 224 3HEA At
95% C.1. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
High 0.001*
temperature
<2 hours(ref) 243 61.8%
2-4 hours 67 17.1%  0.575 0.117 1.777  0.866  3.646
> 4hours 83 21.1% 1.157 <0.001* 3.181 1.731 5.845
5t -1.999  <0.001* 0.136

*Significant at 0.05, Note: ref = reference, C.I, = confidence interval
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F 4-21 T 5ol gt 2229 IAEA A
95% C.1. for
Variables N % B p value  Exp(B) EXP(B)
Lower  Upper
Age {0.001%
<29(ref) 47  12.0%
30 58 148%  0.024 0.959 1.024 0.418 2.511
40 125 31.8%  0.990 0.011* 2.691 1.250  5.794
50 112 28.5% 1.404 <0.001°* 4.070 1.861 8.901
260 51 13.0% 1.249 0.006* 3.488 1.433 8.491
Vibration 0.028*
{2 hours(ref) 94  23.9%
2-4 hours 108 27.5% -0.031 0.926 0.970 0.508 1.853
> 4hours 191 48.6%  0.600 0.049* 1.822 1.004 3.309
Awkward 0.007*
posture
<2 hours(ref) 124 31.5%
2-4 hours 108 27.5%  0.723 0.016* 2.060 1.142 3.716
> 4hours 161 41.0%  0.882 0.002* 2.416 1.369  4.264
Standing 0.022*
posture
<2 hours(ref) 45 11.5%
2-4 hours 78 19.8% -0.653 0.133 0.520  0.222  1.220
> 4hours 270 68.7%  0.158 0.670 1.171 0.566 2.423
e -1.919 <0.001*  0.147

*Significant at 0.05, Note: ref = reference, C.I, =
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Z¥ete= H]8o] 294 ©]5H85.1%),
30TH(79.3%), 40tH(68%), 60A ©14H(60.8%), 50tH(58.3%)=2 AFh7t wot
A5 AE7Y o HlEo] =2 o2 yeh AvkEQl A7 H el
disire Az 2ol7h EAsHE A2 UER(y2=31.095, p=0.002) A3
o] E&4E HNtAos HHYEHIT £2] b AT Aupep JA|eE

THLee, 2017). 2] ek BHEL Aadd Aol ZASHA g Ao
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p<0.001). E3F AA BZF(*=16.818, p=0.002), A2 (*=12.557,
p=0.014), 8% (x*=19.077, p=0.00D)°llA AFH o7} EAot= Aoz
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el AA5FIHKim, 2004; Kim, 2008). T3t 54 9 75 o=z <lsh
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ABSTRACT

A Study on the Influence Factors of Overall
Fatigue and Musculoskeletal Pain of Automobile
and Motorcycle Repair Workers

Park, Jee Hyun

Mgjor in industrial & Management Fngineering
Dept. of industrial & Management Engjneering
The Graduate School

Hansung University

Most of the automobile and motorcycle repair businesses are small
businesses with less than 50 full-time workers. The number of registered
cars in Korea exceeded 20 million in 2014 and has increased every year
to 25.5 million as of the end of 2022 (KOSIS, 2022), an increase of
more than 27% and expected to reach 26 million soon. It is estimated
that the number of maintenance personnel and the occurrence of
occupational diseases in the same industry will also increase. In 2017, the
industrial accident rate of the automobile and motorcycle repair industry
was (0.57%), which has been on the rise for the past five years, and is
higher than the overall industry (0.48%). In particular, many safety
accidents and work-related musculoskeletal disorders such as getting
caught, falling and being hit by objects occur, but preventive measures
related to safety and health are insufficient.

This study aims to analyze the risk factors affecting general fatigue

and musculoskeletal pain in automobile and motorcycle repair workers. A
total of 393 automobile and motorcycle repair workers, 47 under the age
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of 29, 58 in their 30s, 125 in their 40s, 112 in their 50s, and 51 over
the age of 60, extracted from the 6th Korean Working Conditions Survey
(KWCS), were selected as study subjects. In this study, the y’test was
used to test whether there were differences in characteristics by age,
overall health status, satisfaction with the working environment, and job
status distribution, and to test whether there were differences in the
distribution of body fatigue and musculoskeletal pain by years of service.
To see if there was a difference in general fatigue and musculoskeletal
pain according to the degree of exposure to harmful factors, an x’test
was performed according to OSHA's musculoskeletal risk factor exposure
time classification standard. In addition, to check whether there is a
difference by age in the average of characteristic factors that can be
analyzed quantitatively (salary, years of service, working hours per week)
and exposure to work environment risk factors (physical risk factors,
ergonomic risk factors, chemical and biological risk factors). For this
purpose, ANOVA analysis was performed, and binomial logistic regression
analysis was performed using each dependent variable and independent
variable to analyze the factors and degree of influencing systemic fatigue
and musculoskeletal pain.

As a result, automobile and motorcycle repair workers were generally
more exposed to ergonomic risk factors (bad posture, handling of heavy
objects, standing posture, repetitive motions), and complaints of general
body fatigue and musculoskeletal pain were higher as the age increased.
appeared to be Common influencing factors for general body fatigue and
musculoskeletal pain according to the degree of exposure to harmful
factors were found to be physical risk factors (vibration, noise, high
temperature, low temperature).

The results of this study analyzed the differences in the working
environment and the types of risk factors that affect general body fatigue
and musculoskeletal pain by subdividing the age and exposure time of
risk factors for vehicle maintenance workers engaged in the automobile
and motorcycle repair industry. As a study, it is considered to be
meaningful as basic data for improving the working environment of
repair workers and preventing occupational diseases.
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