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ABSTRACT

Introduction: Although shift work is an inevitable form of labor in modern society, it has been identified as a cause
of many ailments, such as cancer and musculoskeletal disorders. Meanwhile, previous studies have also shown
that musculoskeletal disorders account for a large proportion of total industrial accidents and a high prevalence
rate of these ailments has been found in shift workers.

Methods: Among the respondents to the 5th Korea Working Conditions Survey(KWCS) 3,916 shift workers(2,658
of whom have not experienced musculoskeletal pain and 1,258 who have experienced musculoskeletal pain) were
asked how the work regularity of shift workers affected musculoskeletal pain.

Results: The results of a dichotomous logistic regression by correcting the demographic characteristics of the
study subjects showed a lower prevalence of musculoskeletal pain in the ‘High’ regularity group compared to
the ‘Intermediate’ regularity group for the criterion ‘Regularity of Time Fixation’. A lower prevalence of
musculoskeletal pain was shown in the ‘High” and ‘Moderate’ regularity group compared to the ‘Very Low’
regularity one.

Conclusions: Based on these findings, it was found that musculoskeletal pain occurs less when the work regularity
of shift workers is “Very high’ or ‘Intermediate’, and the effect of working regularity on musculoskeletal pain varies
for each shift type of work. It is deemed that more precise observation and understanding are required when
managing the working environment of shift workers, and further study of regarding this issue is needed.

Key words: KWCS, musculoskeletal disorders, musculoskeletal pain, shift work
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Table 1. Baseline characteristics of study participants according to experience of musculoskeletal pain

Musculoskeletal Pain

Characteristic No, n (%) Yes, n (%) P-value
Total 2,658(67.88) 1,258(32.12)
Men 2,278(69.39) 1,005(30.61)
Sex Female 380(60.03) s53@0g7) 000!
20-29 243(84.97) 43(15.03)
30-39 425(75.49) 138(24.51)
Agelyears) 40-49 590(67.05) 2003205 000
>50 1,400(64.01) 787(35.99)
Elementary school 74(52.48) 67(47.52)
, Middle school 195(58.91) 136(41.09)
Education level -~ 1 sehool 1.210(64.43) sos@ss7) 000!
University or higher 1,179(75.29) 387(24.71)
<100 275(74.93) 92(25.07)
Monthly income 100~¢200 1,001(6594) 517(3406) 0.0077
(10,000won) 200~¢300 595(66.93) 294(33.07) '
>300 787(68.91) 355(31.09)

_ Office workers 401(78.35) 142(26.15)
Occupational Service and sales workers 1,258(68.63) 575(31.37)  0.0004
classification

Manual workers 999(64.87) 541(35.13)

Working time <40 1,288(70.31) 544(29.69) 0.0025

(hours/week) >40 1,370(65.74) 714(34.26) '

Daily split shifts 663(68.85) 300(31.15)

Shift work Permanent shifts 733(71.79) 288(28.21) 0.0019

(type) Alternating/rotating shifts 1,184(65.67) 619(34.33) '

Etc. or no-response 78(60.47) 51(39.53)
No 581(66.40) 294(33.60)

Same number of hours/day Ves 2 077(68.30) 964(31.70) 0.3080
No 413(68.04) 194(31.96)

Same number of days/week Ves 2 245(67.85) 1 064(32.15) 0.9626
. . _ No 909(64.51) 500(35.49)

Fixed weekly working shift Vos 1749(67.76) 758(30.24) 0.0008
_ _ o No 199(60.86) 128(39.14)

Fixed starting and finishing times Ves 2 450(68.51) 1.130(31.49) 0.0055
Low 306(68.00) 144(32.00)

Regularity Regularity in Length Intermediate 382(65.64) 200(34.36) 0.4517
High 1,970(68.31) 914(31.69)
Low 160(64.26) 89(35.74)

Time fixation Intermediate 788(63.65) 450(36.35)  €0.0001
High 1,710(70.40) 719(29.60)
Very low 107(66.05) 55(33.95)
Low 186(65.96) 96(34.04)

Total Regularity Moderate 274(68.50) 126(31.560)  ¢0.0001
High 563(61.47) 356(38.53)
Very high 1,523(70.90) 625(29.10)
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Table 2. Logistic Regression results for musculoskeletal pain according to shift work

Musculoskeletal pain

Model |
OR (95% CI)

Model I
OR (95% CI)

Yes 0.92(0.78-1.08) 0.95(0.80-1.12)
Same number of hours/day
No 1.00(reference) 1.00(reference)
Yes 1.01(0.84-1.22) 1.02(0.84-1.23)
Same number of days/week
No 1.00(reference) 1.00(reference)
] ) ] Yes 0.79(0.69-0.91) 0.75(0.65-0.87)
Fixed weekly working shift
No 1.00(reference) 1.00(reference)
, , S Yes 0.71(0.57-0.90) 0.75(0.59-0.96)
Fixed starting and finishing times
No 1.00(reference) 1.00(reference)
Musculoskeletal pain
Model | Model I P for trend
OR (95% CI) OR (95% CI)
High 0.99(0.80-1.22) 1.00(0.80-1.24)
Regularity in length Intermediate 1.11(0.86-1.45) 1.07(0.82-1.40) 0.7681
Low 1.00(reference) 1.00(reference)
High 0.76(0.58-0.99) 0.76(0.57-1.01)
Regularity in time fixation Intermediate 1.03(0.77-1.36) 1.08(0.81-1.46) <0.0001
Low 1.00(reference) 1.00(reference)
Very high 0.80(0.57-1.12) 0.80(0.56-1.13)
High 1.22(0.86-1.73) 1.25(0.87-1.79)
Total Regularity Moderate 0.90(0.61-1.32) 0.88(0.59-1.31) 0.0169
Low 1.00(0.67-1.51) 1.01(0.66-1.53)
Very low 1.00(reference) 1.00(reference)
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xgom &= 0.90((:1:0.61—1.32), = Exg

=

Table 3. Logistic Regression results for musculoskeletal pain according to daily split shifts

Musculoskeletal pain

Model | Model I
OR (95% CI) OR (95% CI)

Yes 1.34(0.95-1.90) 1.48(1.03-2.18)
Same number of hours/day
No 1.00(reference) 1.00(reference)
Yes 1.06(0.70-1.61) 1.01(0.59-1.69)
Same number of days/week
No 1.00(reference) 1.00(reference)
, . , Yes 0.87(0.64-1.19) 0.85(0.62-1.17)
Fixed weekly working shift
No 1.00(reference) 1.00(reference)
. . L . Yes 0.72(0.44-1.18) 0.85(0.560-1.42)
Fixed starting and finishing times
No 1.00(reference) 1.00(reference)
Musculoskeletal pain
Model | Model I P for trend
OR (95% ClI) OR (95% ClI)
High 1.09(0.68-1.74) 1.15(0.71-1.87)
Regularity in length Intermediate 0.70(0.39-1.27) 0.66(0.36-1.21) 0.1160
Low 1.00(reference) 1.00(reference)
High 0.75(0.42-1.34) 0.82(0.45-1.52)
Regularity in time fixation Intermediate 0.87(0.46-1.63) 0.97(0.50-1.87) 0.3016
Low 1.00(reference) 1.00(reference)
Very high 0.75(0.37-1.51) 0.80(0.39-1.67)
High 0.96(0.46-2.03) 1.03(0.48-2.23)
Total Regularity Moderate 0.49(0.20-1.17) 0.48(0.20-2.23) 0.6972
Low 0.65(0.26-1.61) 0.65(0.26-1.66)
Very low 1.00(reference) 1.00(reference)
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59& w 0.88(C1:0.59-1.31)°13ict. ‘Wi #2140l &
=(very low)” Jda} vlws) F2/g0] =(high) AT
ol Z=AA 5ol Uehd wal= BANSE B
SHA] 9k Wl 1.22(C1:0.86-173), EAIHSE BAs}
P2 1 1.25(CL:0.87-1.79)°19 2.1, ‘- F24do] &
S(very low) A3} vlwa] ‘o 20| 2(high)
AdollM ZZFA4 55°] Hehd wxp= BARSE
HASR] 4ok o] 0.80(C1:0.57-1.12), 4SS &
A5t9S o 0.80(C1:0.56-1.13)°]1ch. &3 724 ¥
Z=of g3t P for trend 72 0.01692 BEAX O F-9
gt Aog Yt

3. MR S0 ME 24 39 A&aA 24

ol 25t wtl(daily split shifts)

HY B3 wdlj(daily split shifts) T-FA] 2]
2437 LZAA B39 o8y 2XAH IR ZE
M= Table 33 2t} ¥d &3 W 284 5 i
TEAIZES] o7t 22 HetollA 18R] g2 Ykt
Hws] IZA4 5350 Hetd wAHl= BARSE
HASHA] k2 W] 1.34(CI:0.95-1.90), SAHSTE
HASIES o 1.48(CI:1.03-2.18)2 YEldth diF
THELSF7E 22 oA 284 92 Aokt vlas)
4244 T30l UEhg 1A= BAHSE BA5H]
&%= o 1.06(CL:0.70-1.61), BAIHS+E AN
o 1.01(CL:0.59-1.69)% Yetsttt. Th, mjF 5A|
ZH7F 22 oA 187 oF2 It Hlws 4=
AA 50l Uehd wAH|= BAHSE BAGSHA] ¢
2 ™ 0.87(CL:0.64-1.19), BAHTE HASIAS
o 0.85(CL:0.62-1.17)2 Yeptal, &5 AlZo] J
A Qe Hee 3%X] g2 o3t vus] ZEEA
550] Yehd napmlE BAMSLE BASHA] %S
o 0.72(CI1:0.44-1.18), BAHSTE EHoI9S o
0.85(CI:0.50-1.42)°] it}

A7t F&A(regularity in length) WSS A EH,
Aol W (low) Hetat vlws) ‘FIHIES] 34
(intermediate) JHoA ZZZAA B50] Yerd 1At
HlE BARESE B0k oke 1 0.70(C1:0.39-1.27),
SAHSE HASHS 1 0.66(Cl:0.36-1.21)°] 3t
Aol WE(low) Mg vlmws] Aol =&
(high) FtollA] TZAA B5°] Yere A= BA
WSS BASHA] B2 u) 1.09(CL:0.68-1.74), SAIH
22 HA59S o 1.15(C1:0.71-1.87)°]9c}. s ¥
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2= 3]l P for trend 2 0.1160%2 SAFC=Z F2lo}
A A2 ZoE YEpyitt

Al F&A(regularity in time fixation) ¥5S A
H, Fado] W3{low) Fetd} vl FTHYES] 113
A(intermediate) FHoA Z=A4 53F0] Yebd WA}
Hl= BAHSE BASHA] 9k o] 0.87(CL:0.46-1.63),
EAEMSE BA59S W) 0.97(C1:0.50-1.87)°1%dch.
2)/do] ES(low) He} vl FF2 Aol &Z(high)
AdollX 284 55°] Hehd w2 = BARSE
HASHA] S W 0.75(C1:0.42-1.34), EAHSE 2
519& w 0.82(CL:0.45-1.52)°]13itt. dlg ®i<=ol s
P for trend ¥ 030162 EAAO0 R Q951K &2
Ao Z VERTE.

ARE A Heet AR 12 BE BRele] $%
Aoz 2 34 FrE &4 T 12 A(total
regularity) H4E ATEH, 0 F2]/4d0] WS (very
low) Jetat} vlwsf] F2/do] Flow) FRoNA <&
A7 B5o] UErE WA= BAIMSE Bk gk
<= M 0.65(CL:0.26-1.61), BAIMTE EA5I0S
0.65(CI:0.26-1.66)°191a1, =2 F&Ao] Fe(low) F
ot vl ws ‘FZPYEL] 2/ (moderate)’ HHOIA &
A7 B30 Yehd wxH|E SAMSE BAoHA] &
%S 0.49(C1:0.20-1.17), BAHSE HA519E o
0.48(CI:0.20-2.23)°190t}. ‘oj% F2]Ado] W(very
low) Aetat vlws) F24do] s3(high) HEolA &
ZA7A B30 Yetd wxH|E SAMSE BAokA] &
2w 0.96(Cl:0.46-2.03)°1% 1L, BAHSE EA5t
¥ o 1.03(CL:0.48-2.23)0] 0™, ‘oL 24 o] &
=(very low) A&t vlws] o9 F24d0] E2(very
high)” JolA ZEF4 B35°] vehd mal= A
HEE BAoHA] A9kE W 0.75(CL:0.37-1.51), BAIH
42 BA519S 1 0.80(CL:0.39-1.67)°191c). &% 7t
244 W] gist P for trend 3E 069722 BAZORE
FoJ5hA] k2 Fo=Z LRt

2) @7 W(permanent shifts)

I+ i t(permanent shifts) =522 24 F24
W ZE2EA 559 olEd EXAY IHEY di=
Table 49} &t F++ woh LA 5 WY LFAE
o7} 22 FdolA I¥A] gk Hokat vuws) <&
AA 550l Uehd 13| = BAHSE HA5HA] Ak
< o 0.69(CL:0.48-1.00), BAHSTE EASI%S 1
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Table 4. Logistic Regression results for musculoskeletal pain according to permanent shifts

Musculoskeletal pain

Model | Model I
OR (95% ClI) OR (95% CI)

Yes 0.69(0.48-1.00) 0.69(0.47-1.01)
Same number of hours/day
No 1.00(ref) 1.00(ref)
Yes 1.03(0.68-1.57) 1.08(0.70-1.67)
Same number of days/week
No 1.00(ref) 1.00(ref)
, ) , Yes 0.73(0.53-1.00) 0.70(0.50-0.99)
Fixed weekly working shift
No 1.00(ref) 1.00(ref)
. . L . Yes 1.00(0.46-2.20) 0.76(0.33-1.66)
Fixed starting and finishing times
No 1.00(ref) 1.00(ref)
Musculoskeletal pain
Model | Model I P for trend
OR (95% CI) OR (95% ClI)
High 0.97(0.58-1.60) 0.95(0.57-1.60)
Regularity in length Intermediate 1.58(0.85-2.94) 1.44(0.76-2.74) 0.3387
Low 1.00(reference) 1.00(reference)
High 0.84(0.34-2.07) 0.62(0.24-1.58)
Regularity in time fixation Intermediate 1.14(0.45-2.91) 0.86(0.32-2.28) 0.0476
Low 1.00(reference) 1.00(reference)
Very high 1.38(0.38-4.93) 1.00(0.27-3.74)
High 2.46(0.67-9.07) 1.70(0.44-6.57)
Total Regularity Moderate 2.04(0.53-7.90) 1.57(0.39-6.35) 0.1053
Low 1.67(0.41-6.76) 1.17(0.28-4.95)
Very low 1.00(reference) 1.00(reference)

0.69(CL:0.47-1.01)& YEebgth mjs 25dsr) 7o
AetollA 187 g2 élthlr H| s IZA4 B350l
Uehd WA HH|= EXﬂtH Eﬂ 512 %’J%l% ol 1.03
(CL:0.68-1.57), BA¥Hs-E HASIYS o 1.08(CL:
0.70-1.67)2 UEFiT. ohﬂ o= 1”*17@7} &
AetollA 287 g2 Yotat vjws) ZZ44 5350l
Uetd wAfH|= BAHSE EAY5HA] ok o 0.75
(CI:0.53-1.00), BAM,E EAQstS o 0.70(CL:
0.50-0.99)2 UEHaL, SEE AlZo] 1*6117@1 A= A
o2 J9X g2 Aot s $EA4 55°] YE
g w2l BAHSE B AokS o 1.00 (CL:
0.46-2.20), BAHS+E BG5S o 0.76(CL:0.33-
1.66)°]34Tt.

A7t & A (regularity in length) W4E AHEH,
TH2/do] Ea(low) Hed} Hlw sl FHIES] 34
(intermediate)’ oA ZZFA B350 Yerd k]
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= 521]%1 = HASA] LS ] 1.58(CL:0.85-2.94),
EAHSE HASIHS 1 1.44(CL0.76-2.74)°19T}. ‘T
Z]AJo] Gt (low) At v|ws] 2ol w2(high)

AdolA LEFA &350l Uehd WA= SARTE
BASIA] 9kS wfj 0.97(CL0.58-1.60), SAHSTE HH
3192 ol 0.95(CL:0.57-1.60)°]1it}. g ¥ thisf
P for trend S 0.3387°2 EAZ 02 {9514 L2
Ao YETE

AA F2A(regularity in time fixation) H$&ES
AMHEE R0 Y (low) Aoty v 5| ‘%7}7(4
L9 72 -(intermediate) HHoA ZZZAA B350l
Uebd mxpH|= BAWSE HA0HA] e o 1.14
(CL:0.45-2.91), SAHSLE EHste W 0.86(CL:
0.32-2.28)°]3itt. &40l RE&(low) ’Su}ﬂr H| 2 5f
TF2/do] =3(high) 1]‘:}01]*1 +=4A 5ol YEt

g 7= EHSE BASHA] QRS [q1 0.84

www.kiha.kr



526 SXIA - WHS - XRS5 - UKW - UES - YEH - AR

(CL:0.34-2.07), BA¥H+E EHs19S o 0.62(CL:
0.24-1.58)°134tt. slid ®<=of tisf P for trend #t
0.04760.2 EAAoZ Qo5 oz vpehdc}

AZE A et A1 2 W e &
AdHoR A A ArE ST T 8 (total
regularity) BFE ATEH ofe FARgo] Wt
(very low) A3} H|ws)] F240] Fe(low) xh:]-jq.
H| w5l ‘2ol W3 (low) HdolA ZEFA 550l
Uetd wafH|= BAHSE EA5HA] Aok o 1.67
(CL:0.41-6.76), BAYME EAot9S o 1.17(Ch
0.28-4.95)01%1 1, Wi &0l FS(very low)
b H] sy ‘%7&%591 & (moderate)’ el A
424 T5°] UEhd A= BAHSE BA5H]
AokS o 2.04((:1:0.53—7.90)0 AL, SAHTE B

S19S wf 1.57(C1:0.39-6.35)°|%th. ‘o> F21Ao]
F3(very low) H s F24do] =3(high)

Table 5. Logistic Regression results for musculoskeletal pain according to alternating/rotating shifts

Aol

= sAH

OH L.E—l ]

o}
pi

& (low) Hd}
(Very hlgh) Aol A 22 —.74]
52 HA o}x]
A l‘iﬂ Elbis=y
Rl ‘FI"ZVJ

A7) Zol7} e
$50] Uk

AN ZEA 55

] ¢9kS W] 2.46(CL:0.67-9.07), EAHSE
2L W 1.70(CL:0.44-6.57)°].oH, ‘oL F3]
H] 2 5 ‘UH-c’r T+ /g0l

2wl BANSE

5ol vetd

S o 1.38((;1:0.38-4.93),
UH 1.00(CI:0.27-3.74)°] At
Hao]] 1’413]1 P for trend 32 0.10532
2 BAZCE fYoiA] g2 Ao UET

3) 1C/&2Halternating/ratating)

o/ —v—-°—]{alternat1ng/ ratating) =
Z] kh,]— :7——1—79 7:"

Musculoskeletal pain

Model |
OR (95% CI)

Model I
OR (95% CI)

waol Ael
ol2y 2AAE AL 2
S Table 59 2ch. el/4gk 2BA 5 W]Q) 2F
el I8 e et

TRl BA

Yes 0.93(0.75-1.15) 0.94(0.75-1.18)
Same number of hours/day
No 1.00(reference) 1.00(reference)
Yes 0.98(0.77-1.26) 0.97(0.75-1.25)
Same number of days/week
No 1.00(reference) 1.00(reference)
] ) ] Yes 0.82(0.67-1.00) 0.77(0.63-0.95)
Fixed weekly working shift
No 1.00(reference) 1.00(reference)
) . . . Yes 0.78(0.57-1.06) 0.83(0.60-1.14)
Fixed starting and finishing times
No 1.00(reference) 1.00(reference)
Musculoskeletal pain
Model | Model I P for trend
OR (95% CI) OR (95% CI)
High 0.97(0.73-1.29) 0.97(0.73-1.30)
Regularity in length Intermediate 1.10(0.78-1.55) 1.09(0.77-1.54) 0.6367
Low 1.00(reference) 1.00(reference)
High 0.80(0.56-1.13) 0.81(0.56-1.16)
Regularity in time fixation Intermediate 1.05(0.74-1.49) 1.13(0.78-1.63) 0.0128
Low 1.00(reference) 1.00(reference)
Very high 0.77(0.50-1.18)  0.77(0.50-1.21)
High 1.10(0.71-1.70) 1.18(0.75-1.85)
Total Regularity Moderate 0.85(0.53-1.38) 0.87(0.53-1.43) 0.1028
Low 0.99(0.60-1.65) 1.07(0.63-1.80)
Very low 1.00(reference) 1.00(reference)
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SHA] 949FS w 0.93(CL:0.75-1.15), EAHSE 4
SRS o 0.94(C:0.75-1.18)2 UErth mis &
A7t B2 FdollA 28R 2 Jdwt vlus) 4=
AA B350l Yebd wapls BANM,E B0 &
A*S o 0.97(CL:0.77-1.26), EAHSTE BATIAS
o 0.97(CL:0.75-1.25)2 YElstth HH, oS T84
7h 22 JaollA 184 gk Jda} vlws) 4
AA B350l Yebd wapls BANMSE 2o &
¥ W 0.82(CL:0.67-1.00), SAHESLE HANAS
o 0.77(CL:0.63-0.95)2 YEeRH, &5 AlZo] 4
A Qe He2 I¥X] g2 ot vlus] =44
B350l Uehd mapls BAWSE BASH] %S
o 0.78(CL:0.57-1.06), BAH+E HAsIAS o
0.83(CI:0.60-1.14)°] it}

A7t F& A (regularity in length) ¥4E AmEH,
Aol W (low) Hetat vlwsl ‘FIHIES] 24
(intermediate) JHtolA T=A4] 550l Uehd A
= BANMSE BASHA] 22 o 1.10(CI:0.78-1.55),
EAHSE HAS9S 1] 1.09(CL0.77-1.54)°14c}. T
2]/do] WZ(low) H} vlusf &40l s(high)
AdollM ZZ2F8A4 55°] Hehd wxp= BARSE
BASHA] okS o 0.97(CL0.73-1.29), EAHSE B4
5H9E ™ 0.97(CL:0.73-1.30)°11tt. sl <]l i)
P for trend ZF2 0.6367%2 EAA0 2 §9l51A] &
Ao UERT.

Al F&A(regularity in time fixation) H4E A
K, Fago] W3(low) Hetd} vlwsl] FIHYE] 12
“J(intermediate) TN TZAA B50] Ul wat
Hl= BAHSE BAoHA] g9kS o 1.05(CL:0.74-1.49),
EAHSE BASS W 1.13(CL0.78-1.63)°14tt. T+
2)4go] W(low) M3t vlws) F24do] w=2(high)
AdollA ZZZA B30l Uehd WA= BARSLE
HASHA] kS vl 0.80(CL:0.56-1.13), BAIH4ES 4
3192 W 0.81(CL:0.56-1.16)°131tt. 3G H<=o i3]
P for trend 72 0.0128Z EA1Z 02 {oJ5t Aoz
LERSITE.

ARRE RS Bt A 2] HEE Bddole] E9k
oz A Y AxzE A% T 73 A(total
regularity) H55 AT EH, W9 F24do] WY3(very
low) At vlws] F21go] Wa(low) HHolA <=2
Al B50] YeRE WAHE BAMLE BASH] 4ok
| 0.99(CL:0.60-1.65), BAHSE BA5t9E o 1.07
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Hlwel F7 FEO] & d(moderate) HHolA <=4
Al B0l Uerd nakl= BAHUSE B0 oS
o} 0.85(CI:0.53-1.38)°]91 1, EAHSLE BATIS
0.87(CI:0.53-1.43)°13ict. ‘o~ +2/4do] &=3(high)
AollA 284 55°] vehd i = BARSE
BASHA] 249kS o 1.10(CL:0.71-1.70)°1%1aL, SAIHS
= 2A519S 0 1.18(CL:0.75-1.85)°]1 2™, Hi$- 73]
go] W(very low) ek}t H|wsf Wi F21/430] =5
(very high) FeollA ZZZA B30] Yefed wx P&
BARSE BAGoHA] k2 o 0.77(C1:0.50-1.18), B4
H-E HASHAE o 0.77(CL:0.50-1.21)0] et F35¢
T2 W0 gt P for trend 3E 010288 B4 o8
oA k2 AL YERgT

£

= 7Hto g wof 4%
21o] 2] AT TZAA 55 Aol Aol of
st} thedo=z AmEgth A Aih A" 34
1420l S0l =3(high) Ad, ST 124 ¥4
- #2140l Ee(very high) HdolA 2224 &
3ol o AA yehdZ & & AT BAE 2F 2
AEE7E 889 Wi nX= JFol Tet A
oAM= HEFE SHA HE IFAIKe] A4E 2
IZAA 5L T4 Aol Eojdtial iEd], o
E ZFARe] Zojdes AAH S5 2 3t g
ofx 1L, T35t INhE ofg] YA &d 737t &
o}t FAlO] thE &7 Al A7 FEAAY F
4l d gEA7lo] FolE7] wjEolgtl Hshtt
(Lee, 2013). Al47] FUNAFFFRALE 0|83 E o
£ dA7ode THERE o= Jd, I FolAE ogt
of THE she Ao £ TFRE ofs el H]g]
TUET @3 O2 Qs 2EEA 55 4 d3o] &
Zistctal gied), Y =E B502 QIgh H[E D

—_

FEER, WotEd Y] 4 59 714
olg}xl BB} THWang et al., 2012).
THHOE WHHTHE o= A2 EFAQI wth
FE ot AEY ¢ U2 IE4A 35 FHES B
ol= o= WHE IEZEA S5Ol oAM= o
gIFE steete 25FHe RS 2= Aol &

el
(o
-0,
)
L WE 4
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23 o 43g SESES AT
T U ZCE 7|YEH

2015499 2011 FHIAZEE FAFARE HRECR
Z1345 H-99 o] e B W=, A L2}
AA AzE 33 9859d 9] iAol WS I=
QIR B8 4% 4499f9dolr}. ERL, 20149Z 7IEL
Z AR AR 229 67%7F +=2AA A
SR 200099 24.9%HTh 3] ZFrto] F7FsE Ao]
TH(Yang, 2015). o|¢} Zo] JF4 o] f&E EAs= &
A7 A2 FE9] UKk QAL o= A ESE
A0 FE 4 oug I FRI|TS vEsto] 9
ShHAS Fofo] 83t ARt & & Utk

2 AFoM = oo 7R A 2 At &
o g IEAVE IEAA 552 TAZFC=E
gt 0 R FA TAsk= ACE YT nd
SRR HAE 3] gt WS AlAlskal IS Tt
2 F8+= FESIHL A AZIH.

2 dAtoll= 2 7HA Aol lvk AA, 235 E
ol-&gt HAol7] 2ol wHEFE Qs =4 A
B5o| WAt AR &2 I=AA 55 ol o
EFE T 5 Hol gle AFREQIA I 1A 7L
BeotA| ks @fo] Stk A, =44 52
A/dAtell ot Rgto] ofyzl L&A 219 14
778 Q1Ael ZAsHAAL 127]olgk= By 7]
HE?t S49 BE5S 7HIA & SAESA H
EolFo|n, IZ4A T4Y B=E #Est] oj"dH
I E 5 ook A, wiFe] FEjo] ik e &
AR WE T AA] FESte] AA Q] AAA
7F dasitt A, SAEA daolA FHEEY
ZX(intermediate, moderate) YT FHA =
(highyddto] v~ F214d0] &2(very high) Fd}
= OE 30| YEhY o]t FES FET| HHdsHA|
Ao Y £ A A AP OE 2T 2T

N,

J

shelsto] % W44 Qo] tiet 2
7%} wake AAATHE FolA elel7t ik she 7
S

EU4E 2TAA o] 22Ae A nlHL B
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2
-0,

o] A AAL Y= HFS LAY G 4
Aero s A% g niise A9
242 offel xdE Aubdo] gk 224 A
o} A% S MR WA AR olojxThe
oA A4, LS AgolAe] LAl A% 4
SJat Het TA Mol L AYHS AR vheish,
249 SRgee] W FA4 JES 2@kl )
8 84S AR dlo] Bad Zoth wr}
B A YL 9 AAHA AAG TR B
Aol et thiEA Q) BAS Ba) T4 A7t A

wolof: g,

[o mx oyl ofy _lioé o,
Lo
oY =0 o
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