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Abstract

Objectives : The aim of this study is to determine prevalence and related factors
of musculoskeletal symptoms in electronics assembly line workers.
Method @ A questionnaire survey was performed on 350 workers in In-chon city.
The questionnaire consisted of questions on the general characteristics, work
duration, working hours, hobby activity hours, housekeeping activity hours and
standardized descriptions of NOISH on musculoskeletal symptoms.
Result : Complaint rates of musculoskeletal symptoms by anatomical site were as
follows : shoulder, 67% : neck, 40.4% : waist, 28.7% : wrist and hand, 27.1% : foot
and leg, 14.4% @ arm and elbow, 11.2%. Significantly higher prevalence of shoulder
musculoskeletal symptom was found women than men, married than unmarried, less
than lhours housekeeping activity than over lhours housekeeping activity. Multiple
logistic regression analysis identified gender, marital status and housekeeping activity
as the main affecting factors for shoulder musculoskeletal symptoms. _
Conclusions : The most prevalence of musculoskeletal symptoms was shoulder site, It
was higher in married women and over lhours housekeeping activity in a day. It is
recommended that married women should be reduce housekeeping activity time.
Keyword : Musculoskeletal symptoms, Electronics assembly line,
Housekeeping activity time
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1. 4 &

AQdAqsge] gt A9 Wslel wE IR =FI/|FILO)NA 19600 ZEAA AE
" (WRMDs: Work Related Musculoskeletal Disorders)g Agd#oz F4 dAsH F8 A
F dlME oln] FYPH AAE AR &L e FAol I3t AFog FiHT glon o
o W& AAH Rgt ZF7 g2 UckBigos et al, 1986; Gamperience & Stigum, 1999). $-
Uty Z$x 19949 AAREY APFH (TR, 1905)d g3 Ao gFAY Ayor
AAE olF, X WRMDse] #Ao] F7ketn JtHZ2EAFd, 1997).

AABAY ZTHA FE 33T AFol diMNE =] ot Artd A
&3 HtBFR Fo o3l WIHoZE 2§, ¥, H, A7 T AE &
ol BAsn ool FAHEH YU Roz <A Utk 2EFHA AL F
oA, B T Yelve &, 9, AY, AYIE, &, TEY AN ST, 92 ¢
Z9 & 5 XFY Ve ¥ 55, A9, €49% 59 FHeE ARG
AL APsA 5oy, 28592 So2 71X A3sA @H(National Institute of
Occupational Safety and Health; ©]3 NIOSH, 1988). .

ZZAA A dF AF+= VDTRYA, 84557 AFAH(Ohara 7, 1982), =
AR ZEA(Viikari-Jutra,1983), 53 2¥FF9 A (Fine %, 1986), X3#8d
(Rundcrantz %, 1991; Ylipaa &, 1997)%5¢ t4d AFdA iy g #A
19974 o)F 9] Fu AFE AAWUA 29 ALY T, 1997), =AY A
A% 5, 1997; UhEE $2003 AEES F2003), dmRY AA FFACIEZ F,
1998), A& ¥ 2 Ay IAAAHFHSF 5, 1999 FLFE F, 200D, S47HAEIA
%, 2000), Wl &AHESA 5, 2000), B2 O AF B A7/ Aok

°o]F B2 AFE° ZEAA FF B AT+ FE FUHAZL, I, F, F9,
A, &, 2471% T ANEQ A EFHY] Ao FAF}Y AU 2HY
ZE34 AFL 2%, d, ¥, A3 T vAg &3] FHHY YEtez,
AR YolE A&HoZ o|FAE /MeFH HuA8o] AFLYA IS v
3 £ U B d7e ol Hell FUdY AAAF 28 FAUA & U2 2
44 4 £42&E FIL 2 FA B RAEY SEFA FA@A A o
W FEgete 28 A 3o : '

2. 4792 2 4y

21 A AdF R A7d3A A3

ATUAE AW FEIC 24 AAAF Az S 2P XY FAb
309 Aoz sthck $HAE 3108(886%), oUom, o1F ugol BFEaAL
Taeg 1299 YEAE BHUYNA Adse] HFHoz 2989E RO A
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AEZAFE 20033 99 15U 5-F 104 159 Ateld] HEAE wiisto, AYA7E R717194
o2 AP o FASAY. AEAT §F APAAFTE 71$X A (KOSHA CODE)NA
A% 2234 *'?-‘ﬁ’ A fFAa Z:’*MV“] AR AEAE AH3IA

"’\}Lﬂ% 4%, A4, 2N, 25711, -’F%"Z—]"ﬁ*]ﬂ' Av|EF A2, T T A

59 AWt AMgd sy 7"*}5}91‘4 FAE B AEAdE 67 AARY
(%, oA, &/BER, &/&5, g, /gy 11’4'6"8*11"1‘, F89 A&7 N
& B $5% 3 wE X2 Y £ FF9 o4 {FF, B2 £ FF 7
F 2 JYgAE +55E ARG AL539 /79 71224 NOISHY &4
#da ZSAA 2E ANV vt FAHG Aol Alnrt gledA, Exle F
A3 #AZ}A FAol BAFIey Holx 1FY ol EE FHA 14 199 19

ol A&HE F3 o, T BEXA, &3 &5, e, ¥ v FAA 3y ol
o FRAE(EF, FAE =%, WWd, =AL =4, 73 £ ARG =4)o] &

3l A$-2 Ho 3 rHHales, 1994).

3 B4

< X 1 > General & occupational characteristics of the subjects

Characteristic Number %
Age

<29 70 235%

30-39 67 22.5%

= 40 161 54.0%
Gender

Male 60 20.1%

Female 238 79.9%
Marital Status

Married 226 75.8%

Unmarried 72 24.2%
Work duration(yrs)

<1 165 55.4%

2-5 90 30.2%

=6 43 14.4%
Working hr(/week)

< 4 87 29.2%

45-55 148 49.7%

= 5 63 21.1%
Hobby activity hr(/week)

<1 211 70.8%

= 2 87 29.2%
Housekeeping activity hr(/day)

<1 115 38.6%

1-2 43 14.4%

=z 3 140 47.0%

Total 298 100.0%
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HEA )M dojd A& SPSS 101 for windows T2I1HE o] g3t 43}
Aok 229 EALE ZAIAGA WA g durAQ] SA S did NEE 2As
i, 670 AAFNEE AAFE £4 &8 T

AL ZAT AL BH QS Folry] 3l W EA wE FY 3428E J
JlAEM(x  tesH)E ol 43t FALAS Rolg wmEY. oW WFE F
3, TRAFEY, FF IFAZL, TMARFALE 747 37 Foz AR stgen A,
A& &5, 2 AUAL $& 4F 2789 T2 o] ¥ FFArh(table 1F=). o
2R F ARAFTE 34AE AASTE 8US Yolry] & iF 2A2H 3
A} (multiple logistic regression analysis)& A A8t}

3.2 3
3.1 4wty 54

A7 gAY 5L F1Y 2o dFuY A5 dFE X+ 4007 140
9 (47%), 20th7F 68%9(22.8%), 307} 679(22.8%), 50tH7F 219(7%), 10th7 29
07%)9] €olAth A BEXE a7t 2389(79.9%), BA7 608 (20.1%)°14th 2
EAEE o] 71E(75.8%)0lUth. 2&dFE 59 v gho] 2557 (85.6%), 5@ ol
o] 43%H(14.4%)0I1R}t, F7F ZFA| L 4527 A 55413 Aol 7t 148 (49.7%), 4541
ZF vlgko] 8779(29.2%), 55417 o]dol 63%(21.1%)°olA k. 7 A7FAIZFE 2AI13 W]
ko] 2117%(70.8%), 2A1ZF o]Ato] 877 (29.2%)0)Ath. THA=BFAI7EL 22X o] Ao)
1449 (47%), 1217+ v gto] 1159 (38.6%), 1217l Al 2413 Ao 7} 439 (14.4%)°1 9 Tt

32 544 A43¥ 548

ZAQAARES A4 ug 67] AAFHER F
(table 2 FZ). B, &/&5, /089 F4 3282
7} At

AN e F4 2L AT (71.2%)0] FAAF(4B86%)R Tt =k (p<0.05) 7| EAT
(72.3%)°0] v EAT(475%)Btt E}cHp<0.01). E3F 2A ko) A9 JHMIFAIZL T
(982%)& 1-2A12te] 7R E A1 F(74.1%)E T =% (p<0.05) 1-2A131e] 7MAxe%
A (741%)L 1A o189 7B AIZE F(50.9%) 2T =% THp<0.05).

B/BEAY FA TALL 404 o] AT(16.2%)0] 404 o] FF(7.9%, 22%) )BTt =
2 cHp<0.05).

T4E€9 ol HESHUT

3
Qura) Sy B2 FAH Fol
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< & 2 > Prevalence of upper limb musculoskeketal symptoms according to

general and occupational charateristics of the subjects

Prevalence(%)
Characteristic
Neck Shouider Arm & elbow Wrist & hand Waist Foot & leg
Age
< 29 14 (36.8) 21 (55.3) 3(79 8 (21.1) 15 (39.5) 5(13.2)
30-39 18 (40.0) 30 (66.7) 1(2.2) 11 (24.4) 11 (24.4) 6 (13.3)
> 40 44 (41.9) 75 (71.4) 17 (16.2) 32 (30.5) 28 (26.7) 16 (15.2)
Gender
Male 15 (42.9) 17 (48.6) 1(29 6 (17.1) 13 (37.1) 6 (17.1)
Female 61 (39.9) 109 (71.2) 20 Q3.1 45 (29.4) 41 (26.8) 21 (13.7)
Marital Status
Married 60 (40.5) 107 (72.3) 19 (12.8) 42 (28.4) 39 (26.4) 19 (12.8)
Unmarried 16 (40.0) 19 (47.5) 2 (5.0 9 (22.5) 15 (37.5) 8 (20.0)
Work duration(yrs)
<1 15 (34.1) 29 (65.9) 5(11.4) 10 (22.7) 20 (45.5) 7 (15.9)
2-5 31 (39.2) 54 (68.4) 7 (8.9 24 (30.4) 16 (20.3) 9 (11.4)
> 6 30 (46.2) 43 (66.2) 9 (13.8) 17 (26.2) 18 (27.7) 11 (16.9)
Workir;g hr(/week)
< 44 28 (43.8) 43 (67.2) 7 (10.9) 17 (26.6) 18 (28.1) 11 (17.2)
45-55 38 (39.6) 61 (63.5) 13 (13.5) 24 (25.0) 27 (28.1) 14 (14.6)
> 56 10 (35.7) 22 (78.6) 1(3.6) 10 (35.7) 9 (32.1) 2(7.1D
e
<1 73 (40.3) 123 (68.0) 21 (11.6) 50 (27.6) 50 (27.6) 26 (14.4)
> 2 3 (42.9) 3 42.9) 0(0.0 1(14.3) 4 (57.1) 1(14.3)
Hl;)rl(lls‘(je;(;)eping activity
<1 16 (30.2) 27 (50.9) 4 (7.5) 17 (32.1) 19 (35.8) 7 (13.2)
1-2 29 (50.0) 43 (74.1) 5 ( 8.6) 11 (19.0) 15 (25.9) 6 (10.3)
> 3 31 (54.4) 56 (98.2) 12 (21.1) 23 (40.4) 20 (35.1) 14 (24.6)
Total 76 (40.4) 126 (67.0) 21 (11.2) 51 (27.1) 54 (28.7) 27 (14.4)

* : p<0.05, == : p<0.01
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s8] 4 548 23 o)FT55%)0l 29 o) FF(27.7%, 203%)RT+ ESitt
(p<0.05). 38l FAANAM 2& 357 2d A Fo] FH4E Bol a8

ZAARF AR T4 SAhE0] M S AA R o7 423% (126%)0)H,
5 255%(76%), &/&8 17.1%(51%), 88 181%(549F), &/o8 9.1%(27%), Z/2%
2] 7.0%(2178) €olAT< & 3 >.

< # 3 > Complaint rates of musculoskeletal symptoms

Anatomic site Number %
Neck 76 40.4
| Shoulder 126 67.0
Arm & elbow 21 11.2
Wrist & hand 51 27.1
Waist 54 28.7
Foot & leg 27 14.4

33 47539 248

ZAAEAEY ARFA FFL v WLEY FLES Z UFLEHY 43
A% FAAFE Bl st i F X2 JAEN S AAHJ

AR F4EAd A A, AEAYR, 7HAIAZT] FAF AFP L BEY. A
4e g Foll Hlda daF mAH7E 262(95% ClL=123-555)°] 1 BEARE
&2} vlsle] Z|ERTe Azt 2.88(95% C.I=140-591)e1qt}.  FHAFAIZHL
1A ol8te] ML= FAIZE Foll Hlste] 1AIZEe] ol te] JMAL=EAIZFEe mApu]7}
2.57(95% C.1=1.23-5.36)2 Elytc},

B/8EA 54 349 dHAE 9F Tl F4F BAALS BPon 404 n¢ F
of Hlste] 404 o]l Fo mAH| 7} 850(95% C.1.=1.09-65.96)°] 1T},

3E F4 S dHME SFFET] FAT FANS HYen 63 gt Fd
vl gty 6@ o] Al o wAHZ}E 151(95% Cl=0.69-3.26)°lAtt< & 4>,
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< ¥ 4 > 0Odd ratio related factors for musculoskeletal symptom by multiple logistic regression

Odds ratio(95% Confidence interval)

Factors(indicator) - -
Neck Shoulder Arm & elbow Wrist & hand Waist Foot & leg
Age
< 29 1.13 2.02 2.25 1.64 0.56 1.19
(0.57-2.56) (0.94-4.35) (0.62-8.17)  (0.67-3.97) (0.25-1.21) (0.40-3.49)
30-39 1.08 1.25 8.50 1.36 1.12 1.17
(0.53-2.20) (0.95-2.64) (1.09-65.96) (0.61-3.00) (0.50-2.51) (0.42-3.21)
Gender
Male 0.88 2.62 5.11 2.01 0.62 0.77

(0.42-1.86) (1.23-5.55)  (0.66-39.45) (0.78-5.18) (0.28-1.34) (0.28-2.07)
Marital Status
Unmarried 1.02 2.88 2.80 1.37 0.60 0.59
(0.50-2.08) (1.40-5.91) (0.62-12.55) (0.59-3.11) (0.28-~1.24) (0.23-1.46)

Work 'duration(yrs)

<1 1.66 1.01 1.25 1.20 0.46 1.08
(0.75-3.65) (0.45-2.26)  (0.39-4.02) (0.49-2.95) (0.20~1.02) (0.38-3.03)
2-5 1.33 0.91 1.65 0.81 1.51 1.58

(0.68-2.58) (0.45-1.82) (0.58-4.71) (0.39~1.68) (0.69~3.26) (0.61-4.09)
Working hr(/week)

< 44 0.71 1.79 0.30 1.54 1.21 0.37
' (0.28-1.78) (0.63-5.08) (0.03-2.57)  (0.59-3.97) (0.46-3.16) (0.07-1.79)
45-55 0.85 2.10 0.24 1.67 1.21 0.45

(0.35-2.03) (0.77-5.68) (0.02-1.89) (0.67-4.10) (0.48-3.00) (0.09-2.11)
Hobby activity

hr(/week)
<1 Tl 0.35 0.00 0.44 3.49 0.99
(0.24-5.10) (0.07-1.63) (0.00-0.00)  (0.05-3.71) (0.75-16.16) (0.11-8.59)
Hogsgkeeping
activity
hr(/day)
<1 1.56 2.57 2.26 0.90 0.63 1.46
(0.74-3.27) (1.23-5.36) (0.68-7.44)  (0.42-1.92) (0.29-1.34) (0.54-3.90)
1-2 0.67 0.93 1.96 1.82 1.01 1.93
' (0.33-1.34) (0.43-2.01) (0.64-5.90) (0.80-4.12) (0.46-2.18) (0.69-5.36)
4. 31 &

2 d7E AAAE 2939 #8 22ASY 39S HoIa) 9sid NIOSH
4o o AAFH 528 ZASYT 2A R 2089 F 22AA B 34

2 631%2A ot F&AE dYdew @ ATAT(UAYH20000 9.2% Mok s
At AzZPYT2A 354%(CecilT,1992), B-A)F56%(Sokass, 1989), ALFAHZ2Zz}
51%(Westgaard®} Jansen,1992)5¢] B 1 H|ad o B d39 =23d ¢ 2= E9
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7} Btk A4 3a80] BS SHEZE o7 433%, B 258%, &/EE 174%
7 171%, 2/tHe] 104%, T/TEX 87% £0.2 4434 9L vy B3
©003)0] JEMH 2 VDTAYRAEAAN o7, £, 5, & 2 BEx ¢o=
A AL S(199%)°] <AARE 2P TR B> AVA, AR, 4B,
B4 £02 2ad AT 39 F0195)0] VDT AHE JHZ2AEAAN o,
, &2 oE $olsite Rl FAEF2003)0] AAAE ZYYMAA oA 2 B
2R 24 3480 =Y AW XAt Y YAAYes BAL FHRS
ol HFE ML 2ERY AL 722 Q0030 oA, 37, B £M9 uR
2(2003)0] o7, B2, BE, B, & 2o £42 Bud ARE o7 YA

ZH5489 FHol7t YEUE olfE ¥ ZES AAdA slold sdPm
ANt 2% 34289 Ao 2 Agdy 7)Fo] AFuitk Holst YE AE
el gQlold wudt) |

A%, A, 2EAE, 3Y9AY, FYAL, ANES, A EADLSH 22HA 2
a3o B0 U v W5 BN B &/EE W/dE 5o 245LAE 22
=43 da4dol AUt Y o7l 4 5428 G4 Tol A Tl vlatd,
71EA Fo] ulEgA Fol Hlae, A= EAZo] 2212 o]4kel Fo] 1A mTel 2
o Hlatd EAROZ §otA BT W/BEAY A4 528S 404 o9 Fol
304 olstel ZRT EAHoE §oldA =) s T4 328 2EAHYo] 2
W olate] Tol 2 olate] Fo Hlate] felatA Ekrh.

gEg 2X28 AARY Ax ojAe AT 0] YANE 94 Z, 1EA 23
A EFAZI] 1A o)A Rl ZAEAe JUAHel it B/RBAL 4
sa0] WHAAE 304 o)A Fo] Az P Egtth e FAsA
WHNE A Yo] 24 ulwre] Fo| FAEA ¥ Bt}

o)4e ATHE B o B A7 22HA AL JEA JHYSE, TMeFA)
o] A4S ARAol ¥da ARED. #W 2&AYe] 29wy Fo| HAYZA
480 & AL AJolo] HLEst By WEOZ BHPT.

S35 5199)8 AFNM B3 AAe 22AA AL
AzZtZEZoz st Wol} 42T WEF AYo] Y= ASLE AM BYdEz o
279 Zolt AN 240%01 4 333% olen FAoY, Aae & APl Ye
A$7t 87%001 A4 13.0%1U0 1, B} BE Aoz ARG ALE 0%0)M 78%Z
AA olAM AT AYL & 1A o)A & B ASE: 308%1A 383%°IAh. o
o Bl o E AFN 22AA AL 32% 22AE 7hed Whold #og
S PEF #YPo) U= ALE AARY W2 Ho|7t YAQo}, 192%AA 569% ol
Qo FTL FEHF AYo]l Y= ALE 235%M 42%E AANY:, B A
Agoz AT AL 143%NA 17.3%°I A}
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5. 8% 2 4&

EA: 7S A AU, 23R 22 AAH 8UAs0] 2EFA T
Ae 437 FHILEHY FHUE EF%7] AT FHoz B ATE AR

B 570 AR 2 BE 2EA B0P S WYL 2003d 9€ 159 %
1493 @5 AQAAED 7€ AJA FE YEAE wiRsoq A7) 7dHe=z
ZAdste] HFHoz 208We HES BT dEde 22xe 4dvy E43
THEAZLY Y M FAS HAREFALE 2AEAY. Aol ARE EYR F49
H A4FE AFE FSUTE 3 BE EAE SHUSFE o 9GNP 4 H
oEF #4442 dAEAd.

23 AA 0 w2t ZAGZA AA S F4 ELe A7 B3%2 M E
k3L, Bol 258%, &/&50] 174%, 313 17.1%, thal/2 104%, B/BEX 87% <ol
Aot AR FH ELES AN Fol A T HlEA, 7|EA Tl HER T
B3}, 7HAL ke FAIZEO] 1AL o] Fe] 1A wiwtd] ulste] FAHoE {HoFA E
ok B/BEAY T4 TAELS 404 ol Tol 404 mgte Tl HlEe FAF
22 festA mch s T4 T80 TFAT) 6@ viwe] T M 6
ojde] o] FosA kT AF 2ALAEY JAEY AF oA FHILE o
4 23 71 2 R AR o) FHAF =FAT £ TAEIE 4% 2629 288 2
257010tk B/BEAY FAELE 304 o T mAHSE 8503 Y T
Ihe 2F7IS0] 29 vt Fo mAH|sE 15101 th

AE: T4 ELE0 7ME B2 AL o7 RHolth. E3 AR FHEL 7
E A9 dd0) FMAxTALe 2F4E YL FE FLE 2o "o weA 7
R AL 75 MR EARE Y B8 AXEY.
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