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— Abstract —

Association Between Job-Stressand VDT Work, and Musculoskeletal Symptoms
of Neck and Shoulder Among White-Collar Workers

Eui-Cheol Lee, Hawn-Cheol Kim, Dal-Young Jung, Dong-Hyun Kim, Jong-Han Leem, Shin-Goo Park

Department of Occupational & Environmental Medicine, Inha University Hospital

Objective: The purpose of this study was to evaluate and compare the association of job stress and
working with video display terminal (VDT) to musculoskeletal symptoms of the neck-shoulder which

were most common in white-collar workers.

Methods: From 122 workplaces, 1,790 white-collar workers with no trauma, and no history of muscu-
loskeletal disease were selected for the study. The questionnaire survey included general characteristics,
work related characteristics, Job Content Questionnaire (JCQ) and musculoskeletal symptoms. Multiple
logistic regression, adjusted for age, smoking status, drinking habit, housekeeping, work time, job tenure,
and work-load change, were used to evaluate the effects of job stress and VDT-work on the symptoms.

Results: The prevalence of neck-shoulder symptoms was overall 24.3% overall. The prevalence odds
ratio of job demand (high/low) to neck-shoulder symptoms, adjusted for general and work-related fac-
tors, was 1.56 (95% confidence interval 1.12~2.17), and that of job strain (high strain/low strain) was
1.72 (1.07~2.79). However, VDT-work was not associated with neck-shoulder symptoms in the multiple

logistic regression model.

Conclusions: To prevent musculoskeletal disorders in white-collar workers, it is important to consider
psychosocial factors such as job demand and job strain, as well as VDT-work.

Key Words: Musculoskeletal disease, Video display terminal, Job stress, White-collar worker
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VDTA A g =0 ATt oA s AR
220 FIAA Ao gt A+ tide] Hdstwst
A (Cha et al, 1996: Kwon et al, 1996; Cheong et
al, 1997), S48 <54 Rempel et al, 2006), 3%
T AL (Yim et al, 1997), &89 FAAHChae et al,
2003), CAD #i#H(Park et al, 1997), 2&AAAHLee
& Yim, 1998: Sim & Kim, 2002), ¥&&do2 VDT
A e she 4N 84 FARHKIm et al, 2003) &
e JFAeR VDT A2 st =A<
£ d7eA VDT 2d#ke] 2244 438 52 24 &
HEL AFuldy 244 23 ¢ 34 A+
19k 40~90%
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1 A7sh AR ARe Bt ded 712 a7
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H] (adjusted prevalence odds ratio)Z A4ttt
93 AFA0R 7129 BQuise] VDT Aels 25
Eg~ 89S 3 SHHSR 3718 vF 22X 2 3
AR S Alda] VDT 293 2 F2Eg 29 gaFo] A
2 HgHE fHE A E ALde. BE SAAE L
SPSS 12.0& o] &ste] EAsiglon, BAA foloE
< 0.05% 3}t

ATulde] e ddol 1,271%(71.2%), 43¢l
5159 (28.8%)°10en A= 304 wmlgke] 7737
(43.3%). 30W7} 654 (36.7%), 40ul7} 2874
(16.1%). 50t ©]’de] 7078 (3.9%)°1Aet. A2 A=
(BMD<] 3% 37 2 A (BMI: 18.5~24.9)¢1 +
°] 1,079%(67.8%)2.2 7} ®skow H[RHBMI>
25)%1 %= 4037 (25.3%)°1At. AEg Al 8947
(51.2%)°192oH 35 2A7HE 238 7MAGEE 3t
= AbE 967 (5.5%)0l0th. o] A5 & Dol 2-3
3 5 dFdd 1~23 wAl= o] 72+ 5761
(32.3%), 5729 (32.1%) 0.2 Hu4E AR5 1,
o] 7% 8157 (45.9%) RS 3$A] &1 7589
(42.7%)& A= F9S sta JAHTable 1). mdl
ZHE ke ZEAE 1067 (6.8%)010em, o] 9l
' 22AE 6619(50.9%), F 8A1ZF 23}ate] &
e ZEAE 706 (48.8%) 1Atk 25717t A
d ekl ol 3199 (22.4%), 1delA 439
7147 (50.2%), 5 delA 9l o] 2027 (14.2%). 10
d o]kl o] 1869 (10.4% )093, T2k A$ A
371 gle ol 1,043%(62.8%), #Aad o] 874
(5.2%). Z713 o] 5317 (32.5%)°IUt}. 31F 4713t
AEHo2 VDTAYS = 2245 1529(8.5%)°]
Fow AFQTFEI =2 72 838H(49.0%), AFAF
S4Jo] e & 8969 (53.3%)0lUtk. FFE e 7
S ATl 410%(25.0%), AN ATl 3649
(22.2%). sFT°| 4008 (24.4%). F%T°| 4653
(28.4%)°]H(Table 1).
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Table 1. General and work related characteristics of the study population

General characteristics n* % Work related characteristics n* %

Sex Shift work
Mae 1,271 71.2 No 1,447 93.2
Female 515 28.8 Yes 106 6.8

Age (year) Extrawork
<30 773 433 No 637 49.1
30~39 654 36.7 Yes 661 50.9
40~49 287 16.1 Job tenure (year)
>50 70 39 <1 319 224

BMI 1~4 714 50.2
<184 110 6.9 5~9 202 14.2
18.5~24.9 1,079 67.8 >10 186 13.1
>25 403 253 Worktime (hour/day)

Marital status <8 741 51.2
Non-married 852 48.8 >8 706 48.8
Married 894 51.2 VDT work time (hour/day)

Housekeeping (hour/day) <4 1,638 915
<2 1,634 94.5 >4 152 85
>2 96 55 Work load change

Alcohol drinking Not changed 1,043 62.8
None 503 28.2 Decreased 87 52
2~3/month 576 323 Increased 531 320
1~2/week 572 321 Job demand
> 3/week 133 75 Low 873 51.0

Smoking status High 838 49.0
Never smoker 815 45.9 Decision latitude
Ex-smoker 204 115 Low 896 53.3
Current smoker 758 427 High 785 46.7

Job strain
Low strain 364 22.2
Passive 465 28.4
Active 400 244
High strain
*:Some responses were omitted
2. ety EMnt et 2244 3 AREE ZFete] SRS T(27.3%)AM, 5ol 7
2% T(34.5%)% 7t L(31.5%)904, VDT 24
2. o]y %74741 %*c} FHES AAHCE 24.3% & AN ol she 2(32.9%)°04, AFSTEIT w2
ojgleom o4 (38 )yl A, 304 ”]“} 29.8%)°1A, T(30.0%)004, dFAedol B (27.9%)°lA,
== A Z= 4(29 0%)14, @A FA& st o gl 1A #(34.6%)%, SEQA T(26.5%)°
E P(32.3%)004, AT o gt FQ1.8%)H, A BARoR fos =3tk (Table 3).

A FRA T(40.0%) 4, 7T sk 24130
Z5te T(34.4%)0A4 BARCZ FosiA =%
(Table 2).
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Table 2. Prevalence of musculoskeletal symptom by the general characteristics

Neck and shoulder pain

n* % p-value
Total 435 24.3
Sex Male 239 18.8 <0.001
Female 196 38.1
Age <30 230 29.8 <0.001
30~39 147 225
40~49 49 171
>50 6 8.6
BMI <184 44 40.0 <0.001
18.5~24.9 238 221
>2 587 21.6
Marital status Non-married 237 27.8 0.001
Married 190 21.3
Housekeeping (hr/day) <2hr 397 24.3 0.026
>2hr 33 34.4
Alcohol drinking None 146 29.0 0.022
2~3/month 138 24.0
1-2/week 125 21.9
> 3lweek 26 195
Smoking Non-smoker 245 30.1 <0.001
Ex-smoker 42 20.6
Current smoker 145 323
*:Some responses were omitted
ARe7wrt 52 1o #8E wale Add 54 Chung(2002)8] &7 tide] 574 FHEC] & 2o
7 B3 sdete 1.56(95% CI 1.12~2.171)°.2 & 2 I8zl A TZAER FEHJo Y, B At B
Adon foig BAYE wglon, 470% g 44 A}%ﬂ SRR ?HEH”OE alg7] Y Ao
¥ S wA edehe AT dg g AzbET 2eln B ATl AR og
o F¥E wAW|ZF 1.72(95% CI 1.06~2.T)o= & %_1—‘—57-%74] a1l Z:A}.q dslo g A5 o] ZEAEO]
ARem fold BN nevh et AR0ge] 5 Ale] S sl AFAoR wuslE AY S 99l
ST 9l 54S wAF §9E mANIE W ARE 9% 9P ve Ao A€ @,
1 T7(95% CI1.20~2.60)= gAACR FelF Adyd 2 Aol VDT AdAX e 22347 57 g2
on ol/} xloh‘,_}gq_ E}d ° Eon} %74]7(4 %nggo] 32.9%=% /\L;Hx% o= u-ol cﬂ O]l‘c ?jlt‘i} /\].Prz] 42

A}a}&i\:} POR 1.31, 95% CI 0.81~2.12). A+
=9 4RA%e VDT 451¢ wgsias 4reys
e ww ndgTe f4E w247
1.56(95% CI 1.12~2.17), 1.72(95% CI 1.07~2.79)
2 BAH0% §o3 DAY HGTHTable 4).

o
]

e Loy
fo
|
9
)
olN
o
Ho
ok
i
o
A=
N oX,
o~
N
w
\
o
>
~
X
)
Ach

kel VDT A3 Agug (Cha et al, 1996:
Kwon et al, 1996: Cheong et al, 1997), ZAE &
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A3s 2 AFE Holn gk volel A Q¥ AT
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Table 3. Prevalence of musculoskeletal symptom by the work related factors

Neck and shoulder pain

n* % p-value
Total 435 24.3
Shift work No 364 25.2 0.059
Yes 18 17.0
Extrawork No 150 235 0.248
Yes 174 26.3
Job tenure (yr) <1 58 18.2 <0.001
1-4 218 30.5
59 55 27.2
>10 23 124
Worktime (hr/day) <8 165 223 0.025
>8 193 27.3
Work load change Not changed 216 20.7 <0.001
Decreased 30 345
Increased 167 315
VDT work <4 hr 385 235 0.010
>4hr 50 329
Job demand Low 165 189 <0.001
High 251 30.0
Decision latitude Low 250 279 0.004
High 171 21.8
Job strain Low strain 59 16.2 <0.001
Passive 101 21.7
Active 106 26.5
High strain 142 34.6

*:Some responses were omitted

Table 4. Prevalence odds ratio(POR) for neck and shoulder pain by VDT work time and job stress factors

Neck and shoulder pain (n=435)

PORadj* (95% Cl) PORadij ' (95% Cl) PORadij* (95% CI) PORadij’ (95% CI)

VDT work (hr)
>4/<4 1.61(1.07~2.43) 1.25(0.76~2.06) 1.29(0.78~2.13) 1.36 (0.81~2.27)
Job demand
High/low 1.92 (1.48~2.47) 1.56 (1.12~2.17) 1.56 (1.12~2.17) -
Decision latitude
Low/high 1.01 (0.77~1.32) 1.13(0.81~1.58) - -
Job strain
Low strain 1.00 1.00 - 1.00
Passive 0.95 (0.64~1.43) 0.92 (0.55~1.52) - 0.92 (0.56~1.53)
Active 1.77 (1.20~2.60) 1.31(0.81~2.12) - 1.33(0.82~2.14)
High strain 1.97 (1.34~2.90) 1.72 (1.06~2.77) - 1.72 (1.07~2.79)

*: Adjusted for sex, age, BMI, marital status, alcohol drinking, smoking status

" Adjusted for sex, age, BMI, marital status, alcohol drinking, smoking status, job tenure, work time, work-load change
' Adjusted for sex, age, BMI, marital status, alcohol drinking, smoking status, job tenure, worktime, work load change,
VDT work and job demand
': Adjusted for sex, age, BMI, marital status, alcohol drinking, smoking status, job tenure, worktime, work load change,
VDT work and job strain
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(Han et al. 2003)904 vhel7h @855 282474 24 o 599 232474 240 224A¥949 (MOL,
B47} Z7hATE Rk louh dolsh Bele] gitke 20090 ek 2EAE wa ol ARA 2z
AT-(Yim et al. 1997: Sim & Kim. 2002: Kim et o 2244 4o VDTS olele] the aglo] @
al. 2003)% ol A7) wel QA e AnE Hol  HAL YL AVl ARiEYsd g8 23
DGtk B ATNE 3209 BAAE BgoR @ A4 340l s JHoRs ATaEds B 9
Park $(2004)9 AFst v/ 304 vl 2AM 8 AelA Ree] Fskesl #9257 (muscle
F2AA 34 f9E0] 1% EREE, ok WAL B tone)dl L. 346 td AAE 2ANAAY 3

o B FAV19E AT WYoR BA7] Wd] 30 ”011 BASHe S-S BaAgeEs 4L BNIIA

olfoll M= dllT Tl A& FEA= AL T U Azl 7Hde] ok (Bongers et al, 1993:
AFE FIstn, HL3A] B3 A o]AE st 1 NIOSH, 1997). Leroux (2005) # A7 22
7 224 &3 (healthy worker effect) W&d 4= 1 g ez 3 dfdA AFe757F =2 Loﬂ’ﬂ
ot oleldk e ZHVIZ e S FHEC] 449 ARl AR oA B ol 2EAA S &
7R = FTFA N o] Fol= 3] ZF71te] 59 WEe] Etta Busila, ulolAE Kim 5(2003) ]
9HE aste A7E FEAE Rl £ ok AF AR QFEI}t 2255 T4 S St
PG e . FFEE, FATN 2EEAA 2 Husith 3 HEAEHL AREeTE T A3y
HEo|l & AL o] ToA A9 HlEo] 7] W& A ZEAA Aol #AA S HolFA Ela e
d Aoz Aztdrt. Ao YeERR] kAR g (Bongers et al, 2002), ¥ AFAN= AFAEA T}
ShEAe & AS AdZEA T, S5 S, S8 ZAA 3] J&Ed‘é% gele 4 At
w2 4 FHE Aol BAF 0] AR ]"‘-4 AxE a3, VDT ZdAe JF4<
B oAgoA & ZFAITte] 8AIZES 238k Tl A VDTHY S 317 ¥ 222 B52 x3ets= dA4 A}
% FHEel =Sk, ol A= Chung(2002) T2 222k ZEAA Sl oA, VDT Ay Ett
o] AF ZFolME Rl ZFARZE F7tel| whet Ao E 2 ARG 22 AFAEHA 82lo] H
BrEY A7 Z7RITE Rads #do] 9lS Ao 2 BAE 7R e, ole A AR ZEAE
AZrETH(Choi et al, 2005). 3 dF-e] Wsrl ¢l o] Z=AA 34 de A= VDT 2ol gk &
= ol Hg gFFo] FTTAY AT ellA S et olygt AR AEd 2o digt #YE F8Ithe
gl =, ole dFE ¥Eo] B oA 2 AL *V}f?}l?‘r.
=44 %"J fFHEc] e Jd72AZ(Park et al, B dA3e A3Aoz VDT A4S 34 ¥ A3
199N &2 45 dHlo] & & vk g ol 7ag <2AE E?ﬁ?% AA| AH2 22AE e R 3o
TollA S TaEo] B2 AL JdFF AAaR < 2 24 7129 VDT Adants ooz g 7t Hlg)
TAA T4 hEo] I Aoy] Bue 2244 F ARl ANFA F2Ake] ZEAA 4T ddd HE
Foz AFo] AT HHE vdste 29d Aoz £ Ht} & At ool WA ANEA 22AEe] 2F
RAZEY, SE7] S 1~4d 2538 ol 4 AA 4 diE 3 Al 2o §83 712AE}
FHEC] 7P =okal, o]F ZRII] BodSE FA g & Jdue Aol Aok T3 7E AdFEC] UEE
FHES aged, oje Azt 24X 459 A VDT #zmte dids st VDT 293 A F2~Ed|
Age e JFFe] A&AQd 2 T 93 o= 2 2919 JgE FAd SPHFE ¥ug F Idd
A7t (Cheong et al, 1997: Sim & Kim, 2002). Ao Wk (Cha et al, 1996: Kwon et al, 1996:
oyt Ait= FIAA TFE d¥shy] g8l 2571kt Cheong et al, 1997: Park et al, 1997: Yim et al,
o] 1~49l Z2ASS Yo 344 A3 di-S 1997; Lee & Yim, 1998: Sim & Kim, 2002: Chae
Qg wST HIHgE 2 F zisd] digh A 28 et al, 2003: Kim et al, 2003), VDT 243} 2 F~
stttk A& AlARST Efs 990 SHACR 3 vud F ddvke A
2 AT VDTS 43S 2ystas AFa o] it}
TE7} B 2 W@ 7o BlE 3 fFEe] 1.56M) AT Adde s 2o AR, B dTe A
=9ka, AFZ17e] 2 & A el BlsiA 7171942 Aol oal 58 9 A8 HFEs S
1728 =4k, WA VDT 292 Ad#d 545 2% el ke FHA ko]l AYHUE 7FsAel A
st AT BAA foAeol Attt Park & b ey SEAA Age] 4 A SR FHEE &
(2006)= VDT 2dAlzto] 4A17F w|gkol AJ-A 22} 3] wiAIsH] FE7] wWZo] oy TAE S8 S5
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