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The Relationship of Physical and Psychosocial Risk Factorsto
Work-related Musculoskeletal Upper Extremity Symptoms amongst
Male Automobile M anufacturing Workers
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Sung-Hoon Kim?, Sei-Jin Chang, Bong-Suk Cha, Sang-Baek Koh

Department of Preventive Medicine, Institute of Occupational and Environmental Medicine,
Wonju College of Medicine, Yonsei University
Department of Rehabilitation Medicine, Wonju College of Medicine, Yonsel University?

Objectives: The objective of this study was to determine the relationship of physical and psychosocial
risk factors to work-related muscul oskel etal upper extremity symptoms amongst automobile manufactur-
ing workers.

Methods: The cross-sectional study was conducted using male automobile manufacturing workers in
order to examine the relationship of physical and psychosocial risk factors to work-related muscul oskel e-
tal upper extremity symptoms. A total of 1,793 male workers were asked to complete a self-administered
guestionnaire. The questionnaire consisted of questions regarding general characteristics, health related
behaviors, work-related characteristics, job stress, ergonomic risk factors, and the presence of muscu-
loskeletal symptoms (neck, shoulder, arm, and hand). Work-related musculoskeletal symptoms were
evaluated using the National Institute of Occupational Safety and Health (NIOSH) surveillance criteria.
In order to measure the physical risk factors, the American National Standard Institute (ANSI) Z-365
Quick checklist was incorporated into the questionnaire. Job stressors were measured using the Korean
Occupational Stress Scale (KOSS). A hinary logistic regression analysis was performed that examined
the relationship of physical and psychosocial risk factors to musculoskeletal symptoms.

Results: The result showed that the physical and psychosocial risk factors were associated with
musculoskeletal upper extremity symptoms. The workers with high physical risk factors reported more
musculoskeletal symptoms than those having low physical risk factors (OR: 2.37, 95% CI: 1.56~3.62).
The workers with high job stress were more likely to have an increased risk of musculoskeletal upper
extremity symptom compared to those with normal job stress (OR: 2.65, 95% Cl: 2.03~3.47). A significant
relationship between the combined effects of physical and psychosocia risk factors on muscul oskeletal
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upper extremity symptoms was aso found. The workers exposed to high physical risk factors, high job
stress, and long working hours were more likely to report muscul oskeletal symptoms than those having
low physical risk factors, normal job stress and moderate working hours(OR: 2.37, 95% CI: 1.56~3.62).

Conclusions: The results suggest that some physical and psychosocial risk factors increase the risk of
work-related musculoskeletal upper extremity symptoms amongst automobile manufacturing workers. In
order to prevent or reduce musculoskeletal disorders amongst automobile manufacturing workers, it is
strongly recommended to manage the physical psychosocia risks occurring in the workplace.

Key words: Musculoskeletal symptom, Upper extremity, Ergonomics, Job stress
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Table 1. Distribution of sociodemographics, job-related factors and health related behaviors

Unit: person(%b)

Variables Case (N=413) Non-case (N=905) p-value*
Age(years)
<39 124 (30.0) 263 (29.2) 0.323
40~49 248 (60.2) 526 (58.1)
>50 41 (99 116 (12.8)
Educational level
< High school 305 (73.9) 646 (71.4) 0.389
College< 108 (26.2) 259 (28.6)
Marital status
Married 358 (86.7) 809 (89.4) 0.162
Others' 55 (13.3) 9 (10.6)
Smoking
Current smoker 205 (49.6) 376 (41.6) 0.019
Never smoker 82 (19.9 194 (21.4)
Ex-smoker 126 (30.5) 335 (37.0)
Alcohol drinking
No 244 (59.1) 535 (59.1) 1.000
Yes 169 (40.9) 370 (40.9)
Past medical history*
No 97 (23.5) 207 (22.9) 0.833
Yes 316 (76.5) 698 (77.2)
Regular exercise
Yes 313 (75.8) 681 (75.3) 0.890
No 100 (24.2) 224 (24.8)
Industry type’
Assembly 101 (27.5) 159 (20.0) 0.017
Body 58 (15.8) 106 (13.3)
Processing 51 (13.9) 111 (13.9
Paint 29 (79 86 (10.8)
Management 69 (18.8) 154 (19.3)
Other production 21 (5.7 74 (9.3
Other office work 38 (10.49) 107 (13.49)
Work tenure(years)
<15 101 (24.5) 202 (22.3) 0.057
15~20 241 (58.4) 495 (54.7)
20< 71 (17.2) 208 (23.0)
Work schedule
day duty 175 (42.9) 384 (42.9) 0.855
night / day shift 213 (51.6) 473 (52.3)
Others 25 (6.1 48 (5.3
* p-value by chi-square test.
* included divorced, separation and bereaved.
* history of hypertension, diabetes mellitus, dyslipidemia or depression.
Y atotal of variablesis not 1318 due to missing values.
AMNE EAY wile A, & we 1Y, Z/ZEAE CI, 1.38~3.49), 2.05(95% CI, 1.47~2.88),
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2.14(95% CI, 1.59~2.89)., 2.27(95% CI,
1.65~3.11), 1.90(95% CI, 1.38~2.61), 2.19(95%
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Table 2. Odds ratios of physical risk factors for work-related musculoskeletal upper extremity symptom (N=1318%)
Variables Unadjusted odds ratio Adjusted oddsratio?
OR 95% ClI OR 95% Cl

Repetitive

Every few minutes 1.00 1.00

Every few seconds 153 115 ~ 204 159 118 ~ 214
Repetitive (duration)

<lhour 1.00 1.00

1~4hours 153 108 ~ 218 153 1.06 ~ 2.20

4dhours< 154 113 ~ 211 152 110 ~ 211
Lift(load/force)

<6.8kg 1.00 1.00

6.8~13.5kg 1.36 101 ~ 184 1.38 101 ~ 1.89

13.5~22.5kg 1.18 077 ~ 181 111 071 ~ 1.74

22.5kg< 1.76 096 ~ 3.24 1.68 0.90 ~ 3.15
Lift(duration)

<lhour 1.00 1.00

1~4hours 2.01 142 ~ 2.85 2.00 139 ~ 2.88

4hours< 1.84 135 ~ 252 1.87 1.35 ~ 2.60
Push/Pull (load/force)

Easy 1.00 1.00

Moderate 1.99 146 ~ 2.70 2.09 151 ~ 2.90

Severe 3.79 249 ~ 576 3.86 249 ~ 599
Push/Pull (duration)

<lhour 1.00 1.00

1~4hours 211 150 ~ 2.96 2.08 1.46 ~ 2.96

4dhours< 2.08 152 ~ 2.86 2.16 154 ~ 3.02
Carry > 3m(load/force)

<6.8kg 1.00 1.00

6.8~13.5kg 1.33 095 ~ 1.86 124 0.87 ~ 1.75

13.5kg< 134 0.88 ~ 2.05 1.26 0.82 ~ 1.96
Carry > 3m(duration)

<lhour 1.00 1.00

1~4hours 1.63 112 ~ 2.37 1.56 1.06 ~ 2.30

4dhours< 1.63 114 ~ 2.33 172 119 ~ 248
Neck/shoul der(overhead/bend)

<lhour 1.00 1.00

1~4hours 252 182 ~ 349 2.57 1.83 ~ 3.62

4hours< 227 1.66 ~ 3.09 2.37 171 ~ 3.29
Extended reach

<lhour 1.00 1.00

1~4hours 249 179 ~ 346 252 179 ~ 354

4dhours< 251 177 ~ 355 254 1.77 ~ 3.65
Elbow/forearm(twist)

<lhour 1.00 1.00

1~4hours 2.29 165 ~ 317 244 173 ~ 342

4dhours< 253 183 ~ 349 253 1.80 ~ 3.56
Hand/wist (bend/pinch)

<lhour 1.00 1.00

1~4hours 1.85 135 ~ 254 1.95 141 ~ 272

4dhours< 214 159 ~ 2.89 224 164 ~ 3.06
Trunk (twist/bend)

<lhour 1.00 1.00

1~4hours 2.00 148 ~ 2.70 2.06 150 ~ 2.83

4dhours< 2.27 165 ~ 311 2.38 170 ~ 3.32
Knee (squat/kneel)

<lhour 1.00 1.00

1~4hours 153 109 ~ 214 1.45 1.02 ~ 2.06

4dhours< 1.43 0.88 ~ 2.34 142 0.86 ~ 2.35
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Table 2. Odds ratios of physical risk factors for work-related musculoskeletal upper extremity symptom(continue)

Variables Unadjusted odds ratio Adjusted oddsratio*
OR 95% ClI OR 95% ClI

Use power tools

<1hour 1.00 1.00

1~4hours 1.77 121 ~ 261 194 1.30 ~ 2.90

4dhours< 1.90 138 ~ 261 1.96 141 ~ 2.74
Pressure points

<1hour 1.00 1.00

1~4hours 2.01 135 ~ 2.99 219 145 ~ 3.30

4hours< 219 138 ~ 349 213 131 ~ 344
Same position

<1hour 1.00 1.00

1~4hours 143 104 ~ 197 1.45 1.04 ~ 2.02

4dhours< 2.05 147 ~ 2.88 2.04 143 ~ 2.92
Environment (cold, hot, light, vibration)

<1hour 1.00 1.00

1~4hours 171 116 ~ 251 1.70 114 ~ 254

4dhours< 1.87 134 ~ 261 173 122 ~ 245
Continuos keyboard use

<1hour 1.00 1.00

1~4hours 0.78 052 ~ 1.18 0.81 052 ~ 1.28

4hours< 1.49 100 ~ 224 150 0.89 ~ 251
Incentive work

<1hour 1.00 1.00

1~4hours 121 0.75 ~ 1.95 115 0.70 ~ 191

4dhours< 1.87 1.13 ~ 3.09 1.79 1.06 ~ 3.01

* thetotal of each variable is not aways 1318 due to missing values.
' adjusted for age, marital status, educational level, smoking, alcohol drinking, regular exercise, tenure, past medical history.

OR: oddsratio, Cl: confidence interval.
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Table 3. The distribution of job stress scores for workers (N=1318)
Subscale Mean(SD) Q-24 Q.25-49 Qs0-74 Qs
Hazardous physical environment 50.2(16.2) ~44.3 44.4~44.4 445~55.5 55.6~
Job demand 46.6(10.6) ~41.6 41.7~45.7 45.8~54.1 54.2~
Insufficient Job control 51.6(10.2) ~46.6 46.7~53.2 53.3~59.9 60.0~
Interpersonal conflict 46.9(11.0) ~41.6 41.7~41.7 41.8~49.9 50.0~
Job insecurity 57.8(10.9) ~49.9 50.0~55.5 55.6~66.6 66.7~
Organizational injustice 57.4(12.2) ~47.5 47.6~57.0 57.1~66.6 66.7~
Lack of reward 47.6(12.4) ~38.8 38.9~44.3 44.4~55.5 55.6~
Occupational climate 43.2(11.4) ~33.2 33.3~41.6 41.7~49.9 50.0~
Total job stress 50.2( 7.7) ~44.7 44.8~49.5 49.6~54.6 54.7~
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Table 4. Odds ratios of 8 Korean job stress domains for work-related musculoskeletal upper extremity symptom by multivariable

analysis (N=1318)
Factors Job stressgroup ~ Symptom positive N(%) Crude OR(95% Cl) Adjusted OR (95% CI)*

Hazardous physical environment Normal 149(22.6) 1.00 1.00

High 264(40.0) 2.28(1.79~2.90) 2.36(1.82~3.06
Job demand Normal 249(26.4) 1 1

High 164(43.6) 2.15(1.68~2.77) 2.25(1.73~2.92)
Insufficient job control Normal 250(26.8) 1.00 1

High 163(42.5) 2.02(1.57~2.59) 2.00(1.55~2.59)
Interpersonal conflict Normal 197(27.3) 1.00 1.00

High 216(36.2) 1.52(1.20~1.91) 1.55(1.21~1.98)
Job insecurity Normal 279(28.4) 1.00 1.00

High 134(40.0) 1.68(1.30~2.18) 1.66(1.27~2.18)
Organizational injustice Normal 281(28.6) 1.00 1.00

High 132(39.4) 1.63(1.25~2.11) 1.54(1.18~2.01)
Lack of reward Normal 223(25.6) 1.00 1.00

High 190(42.4) 2.14(1.68~2.72) 2.07(1.61~2.66)
Occupational climate Normal 219(27.3) 1.00 1.00

High 194(37.6) 1.60(1.27~2.03) 1.61(1.26~2.06)
Total job stress Normal 249(25.7) 1.00 1.00

High 164(47.1) 2.58(2.00~3.33) 2.65(2.03~3.47)

* job stress was dichotomized normal (Q1, Q2, Q3) vs high (Q4). Q1, Q2, Q3, Q4 means 1st quartile, 2nd quartile, 3rd quartile and
4th quartile, respectively.

' odds ratio and 95% confidence intervals estimated using logistic regression model adjusted for age, marital status, educational
level, smoking, acohoal drinking, regular exercise, tenure, past medical history.

OR: oddsratio, Cl: Confidence interval.

o] wa¥](odds ratio: OR)®}F 95% 41&]+7H(confi- et Ao ZAJAT ] w2, Fe B4 9d, HA
dence interval)e Tttt EAZAH, falEEl$Hd AFAEG 20} B AR w2, B2 284 9
(OR, 2.36: 95% CI. 1.82~3.06), IF27(OR, d, =2 AF2EY 29 AL AGARt w2 =2 B
2.25: 95% CI, 1.73~2.92), AFAE4d A9 (OR, 24 98, A HAF2EY L, B AP =F,
2.00; 95% CI, 1.55~2.59), #AZS(OR, 1.55; 9o A 9E, =2 AF2EY A, B2 AR
95% CI, 1.21~1.98), AFEXE(OR, 1.66: 95% vE w2 24 Ad, 22 AF2EY A B FY
CI, 1.27~2.18), =4 U #<9 FA(OR, 1.54: 95% AlZbel =&2 w Ztzte] wAM]+= 7.30(95% CI

CI. 1.18~2.01). BAFAA(OR, 2.07: 95% CI, 3.05~17.43), 2.23(95% CI, 0.89~5.56), 1.50(95%
1.61~2.66), I8 %2 (OR, 1.61: 95% CI, CI, 0.82~2.76), 4.12(95% CI, 1.67~10.13),
1.26~2.06)ell W ~Eg2rt A4 ko] wg) & 2.34(95% CI. 1.18~4.66)., 4.18(95% CI.
o Al 2EAA 247 £8 YT Folai 1.82~9.60), 3.47(95% CI, 1.79~6.73)c]Qx, &g
=9tH(Tabled). M5ES By Fo maue zzk 8.33(95% CI,
3.24~21.43), 2.47(95% CI, 0.96~6.34), 1.63(95%
6. ZAICHARLS| E2|H ARRlE fgeel, ZHAUAl Ol 0.87~3.06), 4.12(95% CI, 1.63~10.44),
o 22AA SA 2.42(95% CI, 1.17~5.00), 4.47(95% ClI,
1.91~10.46), 4.24(95% CI, 2.08~8.65)°]4t}

3 (Table 5).

l #
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AL AN e, He BAA 49, B ATAE 2o 79 19900 A9 100 AYA deog way
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Table 5. Odds ratios of physical psychosocial risk factors and working hours for work-related musculoskeletal upper extremity

symptom (N=487)
Unadjusted odds ratio Adjusted odds ratio™*
Variables
N OR 95% Cl OR 95% ClI
Physical risk'
Low (0~9 points) 308 1.00 1.00
High (10~33 points) 179 233 158~ 344 237 156~ 362
Physical risk and Job stress
Low physical risk & normal Job stress* 250 1.00 1.00
Low physical risk & high Job stress 58 256 140~ 468 273 146~ 5.09
High physical risk & normal Job stress 90 2.78 166~ 464 279 161~ 484
High physical risk & high Job stress 89 29 177~ 49 331 190~ 576
Physical risk and working hours
Low physical risk & moderate working hours® 158 1.00 1.00
Low physical risk & long working hours 150 1.62 097~ 273 173 101~ 297
High physical risk & moderate working hours 54 4.74 245~ 916 476 238~ 9.52
High physical risk & long working hours 125 244 144~ 413 263 150~ 4.62
Job stress and working hours
Normal Job stress & moderate working hours 160 1.00 1.00
Normal Job stress & long working hours 180 0.96 072~ 129 09 071~ 1.30
High Job stress & moderate working hours 52 245 166~ 3.63 244 162~ 367
High Job stress & long working hours 95 2.59 186~ 361 271 191~ 384
Physical risk, Job stress and working hours
Low physical risk & normal Job stress & moderate working hours 131 1.00 1.00
Low physical risk & normal Job stress & long working hours 119 150 082~ 276 163 087~ 3.06
Low physical risk & high Job stress & moderate working hours 27 2.23 089~ 556 247 096~ 6.34
Low physical risk & high Job stress & long working hours 31 418 182~ 9.60 447 191-~1046
High physical risk & normal Job stress & moderate working hours 29 7.30 3.05~1743 833 324~2143
High physical risk & normal Job stress & long working hours 61 2.34 118~ 466 242 117~ 500
High physical risk & high Job stress & moderate working hours 25 412 167~1013 412 163~1044
High physical risk & high Job stress & long working hours 64 347 179~ 673 424 208~ 865

* adjusted for age, marital status, educational level, smoking, alcohol drinking, regular exercise, tenure, past medical history.
' total American National Standard Institute Z-365 score(0-33 points).
t job stress was dichotomized normal (Q1, Q2, Q3) vs high(Q4). Q1, Q2, Q3, Q4 means 1st quartile, 2nd quartile, 3rd quartile and 4th

quartile, respectively.
$ moderate working hours are below 60 hours per week.
N: number, OR: oddsratio, Cl: Confidence interval.
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o7H S - 2B SA B 20
FAZ BT 2R 2 £5& HEHoE A S wA7E 2,79, AEVE 29 A w2 AFAE
st AYEACR Q] &80 AUAA sAAAY & gol wE2HE A4S wArE 3312 =4 Jehd A
HAAY 7] oA A He 59 A A4 & 7 Fo] Slnt. ol FEAA $ol EElA Adsacl
TV & gtk 2RI AHEL HF 25l W AR2EY 27t daror Agote] Addd 24
AN FHoR AMEH = 24 T 93 2lE, A A 49 AdE VK F dee T, A5
A F 7l A o] SHAQ] A9 A e} whE-F2to] A 7} Ef et e AR aclo] thE el 93
1= WA S0 AAE FTHIITE AT AR X

ol AFAFelN AA@H ZTAA F9 9L o,

e 7] 29, 2r1/9717] A4, THE olE & AF2Ed 2~ 399 5 faleseldEe 2244 5
ABm o) T =2 H/AE EAY wole ol dEFs vXE B8 adlo] nkdEidy & &
AA|, & We A, B/FEXNE HEE A, E/EE Ak, AFLTE AR Ui F5 = ofulain, Al
= wile A, B2 vEAY wole A, sEHFF A S d5EF SV 9% T T, Y4, A=
A Y, 2lASHE, A BA A, AR B8 AREG Fo| of7]o] &3}, F 40417 o] HAS
A frafacle =29 Ay, 0349 % 22 B H QAT A7 e R T Al e x
Ao =22 o FristATh. 7189 A9 244 & glo] AbsAt Al 2225 A =AM T 6041
T #ES 54 dadle] gk A9t vwshd e da e Fdolth, ARAE Aoe AR o
B59] HEYHoly w3 e FAAEG Z AAH, FF ot oAb el Ay} APl AR gk Al FEgA ]
Hah, AE, Wb ZJou grola ZRSHE AIZE 59 FEe gulisty, 71ed AT 2 e, 455
8QoA BLE AHE BRI, Ariens 57 7|E g, AFFPAG o] o] MFo] TIHAGY, AeAt 2}
of AFE T8 H v, Fo I} AA, Polsl deH e B e d3d ¥ 54 /K1 #
= 717, 589 vEEy v, e, A9 AV 2 T37h Hof gi7] wliel dlFite] 43 T ES EfHA
F27 243 ¥4 Jdva 9, Punnett $7& 9 zgjo] o] R A Ak, 53] AAF, = o=
o] HEgk wioly Ao o oY ZEAA I Zlojo] oz o]FoRa glo] A~aF ARYEEE
o B3k w7t 9% 3.2(95% CI, 1.5~6.5), &2 AT F 2 B8 943 5845 et 3k &
%2 2.3(95% CI, 1.2~4.8)°]8tx Hus}9a, Hagg AL 7R I, BAZEE Te A HolM=
e AR 2HERl ZRAEA ol Fy £o 2 A vt e ApE, AMEF, o 3 f9eR
FAA 4ol £59 A X3l WIS dojuvt= gt o] FZ 27} A WA oA = mxzgo] AEA
A 719gtta &k a, Fransson-Hall $7& <9 AR ok, AFEQPE S ARl AY e AT
HHE Ze] ) A 52 1A o 2 e =E S o tig g A=R 7273, n&EEAY Fol
7y SEAA S A AEe HIITa SRt o7)el &b, At gAY AF gtz g
TUATNM T A BAT|Fll B 72 A 14239 F U ANEE FAZ ugEQte] JteEa a, AAA
el o 1171 2244 FE49el =& 22844 5 TRIFOR g A Eqhtdl Aldga gl 4
2 BAES HoFm 9lom® Byt AAT 29A| Aot 22 W Ao FAle A Ul Ao B, §
2] $1d9 B¢ &9 2, H| A FRE F g4 ofitaiE, AAEG difo] Ui FgEld, AA 7]
FE A Y] ZFAA He AdS UM 3 2 A3 nEEQT = RFASE Qo] o= 4F
o] BHud vl glo}, B AFARE A s vk 4, 2oET] Udt FAZ A, wAMESe] I o o]

YurEdss B AW 2EAAN 22
e

= AA

789 dAo] oA =SS st ~EHAR gt = A1 23l

et FZAA A3 WAL AFAREH 2 9 57 Hal7] fste] Fof dud ot 9 2B (A
o] ZFAA TR WAHSAY, A~EH A 234 )= Yshe A wkdoltt, AAHEste Mg 34
A A BEe] 35S AAATIAY, ofvd REy AR A e AFEstete te Al JdTed &
et 259 & QA7 iy "] HAsteE A st HEIAR]D AR EAA, HFAA 2S5
o2 Fstm Y. o] LAY ol AtelA AEst 540 2E# 2~ 9Qlo g Aga=AF Hrtet
= 9F o3t AP wL AFAEY A =EHE = A, BT ER] Ad-ela FHHQ0 GFA
AA#H FEAA /49 WA wAHM|7E 27301904, Aol Aol Zle Aoz At

A7 237 A HA AEAEFY A wZHE 4 Bongers 5%& AR AEY 29} o), & &/EE 5
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A e FEAA A% 7te] dod #AHAGS Husiitt T3t AEzAls dAsH Aoz FeE Tt AA|
agla e dTFdAe & AFaTe B AEA A 34 Al tigk EAof o] & & U™ tide] A
A7 AR 2 o) B3] EEE E=Ava AT Aol 21%= ol AAE dxzsb] FEvhe Holth, &
e ZSE AFdAE & AT, 2 AFAE 24 Izt gk Aied et ASXE Hole 55
d 9 e ARG FEFAA A 3 8-S ST of W7l wiel HF A o 47F U0 o= A
At Ba st n’, Bedt Fald 701, 4FY & woll Folgh divkert 24 Qe A dEs T 2
Efa, EHS 2] 37 Tol dFHHE X Z=AA Qlo] afFEA| Fevta Azete e tiste] St
A%z Ad#Ado] wre A7 5 B AFEHE AA 2 Fe AoA 71908 Aow Ho] AW, gF Hr} z
st ok 1 el= AR A& A, AT 24 AAE ATE B8l AdHE S5 davt itk uA,
AL e, AR wed, dF HEet 59 AR 4 @ ads Hrlshr] sl AR&-g ANSI A=
Efx g9lo] 2344 347 #EAde] Eve =y A 2Ed &g, F& T 3K #A o] xgE o] Qi)
T Antele FAlEI T SRR ANSI Al 22| 2EQ g5 tiiitS AR 27
ol AFollA Wr/B77] A4, TEE olF AdH At AFAQ #Ho] Qe FEEo|a, 7]|E9] AFolA
& We A, £ 58S wole A, Z/ZEXE Y 5 HEHY v, golle A9 & AR 2
Es A, 585 HEAY wole A, BEHIT T AL FAA Age] flgaclolgts Ba 7} 7] wEel A
£, A T2, 497 294 faledel wE29 & LA WYste] AMgeRA] Tt oiAlA, ARslAEH
A, 1A =& Algle] AgE wAH|7F S8 A@ el g wAolA Bt AR Ao, A
o} o] 89dlef diske] AlZtel] whE wapH|e] Wsle] o %, T2 22 A E%te] AFAEY A U
o A B4 ¢ A ols WA ZE4A T ek U 288 4 Qg B AFuIREY 25
o] WAH|Z}F wE:AZEY] Fotel| whel BAA R folst FHES 0.67%2 o} Ay nxe o] wned
A F7Vele AdFs Bt B3 22 AT AEy 2o Aoz ATt AXA, AFdo] A tZo]7] wol
EH 2 ZAAZro] 11 Hee A ZEAA 374 9E AA dAolA A 3, I 22 5 thdd FEHE
o] Z=dl, olgldt A¥= HdF Fal 8%lo] WeFE 4 a3t e wE5AEe] X A Kdte] ZA]
F2EH 2~ e ZEAA A o] Frlsithe e S gotsbA] vk AbEak ALt Ao ¥
ATARR AR Mol & & Y. EelF 99, A} SR e e o] syt v wEAEdAl A
SAEA 2y} FAAHS 1 FAoA B B 73 Qe AAd BFo] o5 Wg A5t 2o
A 9Fgoly HA AR AEY A B AYA|TH =2 Aoz wolrh
Hole el vla] =& S84 ¥, 22 AF2REfx HZ Ak AES 7HE AR, AA oS B 8
2o ZAGAI =EE w w7 oS- =9kEd, o] AEAZ Q3 AVl oA UF T ARl Aatd
A= ZAAAZEY] SV SEAA Ao ks vl Al A Aopdr] S8l A7bEE, ol A @
v 584 AEAEA fdacle] dA 3HE Bl 2= . ETATE AN BEsE APt o= s
AA Agke] o] Frhsitty Azt 4 gk ey Qe T Hast gk Qo] FHaro
717ko] glg gcle] FHEEW g oz Qg Fsay 2gtag glo] Al 22 HE FYste] Z2Ake
= wxpH7E 71 Zlolgke o3 g w8 By Badge] S7ksta dloem, AEst Fot HEo] A F
A e, A% AF2Ed s, AL AYGARM] =E2H = 7b iAo v 2Qo] FUET. o2 Qs 22
oA wapE 7E ZA #EE QLY o] & vigh F7HEA AA A% T g A% #Aelo FoAo] AR AUtk
Az, o] o] EEA 9d8ll Ak tE e vl YOAJA 22AA A AR P sz o
Eohed ASHFE BlFstele A dlA Aol "o od o] oz 7] W 9 27| X=It T8}
7 Ao HojHlth ot A9 A4 Age die 2249 8917 A}
o] AF= % 7 Agde Zta ok AR, o] AT ARl ajle] FFAQL Ay HEldl Yztstedof
= 9HdTE Addo] #EE W4 disle] o A gt olE Hsixe 9T, ¥ T HdEvke A
A A& & vt =4, AEAE ol &3 AP Aol et FBE =55 S A% A4
o7 AW/A Lo o =EY ) BEeka, SHEAe A0S 4ol EISAY AAste 42 dddor &
7} A7) 7194 elg 4 sago] AAEY o =4 3 detng Bade| izt Agate] QAR 547w
HEE 7FeAdel ok a2y 2 d3e 244 4 2ol QIIbErAQl Wt AnE T, AALGeR #
o] f @A el ik ARl HEe sk, ATl & 9le AlzEl] AT g A go] B3] gEH
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ANSI A Z2]~E(ANSI Z-365 Quick checklist)&

ol &R, AEAEA AR ade =l AFAEHA

SHET(KOSS)E ol&std SAatt. 2244 F

2 322 % NIOSH grade 2 ©]/42 gl (case) &
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< AF1Ed 2~ F(OR: 2.65, 95% CI: 2.03~3.47)
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