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— Abstract —

The Relationship between Occupational Stressand
Musculoskeletal Symptomsin Call Center Employees

Jongwan Yoon®, Kyungjin Yi®, Sooyoung Kim?, Janggyun Oh*?, Jungtack Lee”

Department of Occupational & Environmental Medicine, Eulji University Hospital?,
Department of Preventive Medicine, Eulji University School of Medicine?,
Department of Occupational & Environmental Medicine, Ajou University Hospital®

Objectives: An era of deindustrialization has begun in Korea after the industrial development that
occurred up until the 1990's. Post industrialization dictates the development of the service industry and
information technology with the associated musculoskeletal disorders in such industries. The association
between muscul oskeletal symptoms and psychosocial factors has been investigated by several researchers.
The aims of this study was to characterize the relationship between musculoskeletal symptoms and psy-
chosocial factors including occupational stress and depressive symptoms, and to provide basic data to
group health practices for the prevention of musculoskeletal symptoms in the service industry.

Methods: Musculoskeletal symptoms, depressive symptoms and occupational stress were surveyed in
311 female call center employees. The prevalence of musculoskeletal symptoms, depressive symptoms
and occupational stress scores were assessed. The odds ratio of the high risk occupational stress group
into musculoskeletal symptom group was assessed in an effort to determine the associations between
occupational stress and musculoskeletal symptoms.

Results: The overall prevalence of musculoskeletal and depressive symptoms was 53.7% and 20.6%
respectively. The high risk occupational stress group of the total scores (p=0.049), physical environment
(p=0.022), job demand (p=0.014) and interpersonal conflict (p=0.032) to musculoskeletal symptom were
significant. The depression group was also significant (p=0.015). The adjusted odds ratio of the high risk
stress group into the muscul oskeletal symptom group inclusion was 1.687 (95% Cl; 1.014~2.808) for the
physical environment, and 1.948 (95% ClI; 1.031-3.683) for depression.

Conclusions: Overal, the relationship between muscul oskeletal symptom and the psychosocial factors
was not significant. Only the physical environmental stress factor and depression showed marginal sig-
nificance, which suggests the possibility of an increased risk of musculoskeletal symptoms. However,
since the group in this study was a homogeneous occupational population, further study with a reference
group will be needed.

Key Words: Occupationa stress, Musculoskel etal disorder, Depression
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o Auslel gakdstel 22 A AAA Wzt
2gEo] FoA Heh FEZFA7]= (Information and
communications technology)®@ tielddo] Agd =
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AAG 7)ol BFEo] itk FAlE e 43T 22
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Hupol A 5 F 4 e A (Quality Assurance
Administrator)ell €J3l thre] v 14 FELdES &
Ashe AuE gL o LYWL BEHor Ayt
thH(Lee et al, 2006: Yoo, 2006). = ZAE 2
A mgo] FulEY AT e W, 18 e
3238 2 A3} (feminization) &4, Aol
ek AAIRE AAZEA] Al 2Ele] @8] A o] £

Aoz Yelda th(Lee et al, 2006: KCIRC,
2007).
ZAE 222 FH fdFe S AL 5 HFEE
o AN Fde F A= nAd g A
wolth, 9)=o] AFolA A9y Bepde] Al A
G UEe] 2Rl AFH A9del ~eETha ok
oH(Norman et al, 2004: Rocha et al, 2005). A&
AL Algkd ARt ez ok st A F3ke] 53%7t
a4l ERb AAE AF A" 2 AEa et
(KCIRC, 2007). A} etshs sgda A 3t
e W E Holu gdEe do e A A4l
e =edlA] & ZAo7RE QUL
g},

ZAE ZEAY ARG R Qoo A= zzte] A
gelxe] FHES TN (83%), =3EH(8.5%),
A7t (8.5%), 2371 A3 (14.9%), A HAS)
10.6%) o2 xAstth(Sudhashree et al,
2005). =M= AFFAS ez 3 =Ro R A
Astuehd Ao A T4 TAES 60% oY=
A8 1 (Park et al, 1989), VDT(visual display
terminal) 242 68.1% (Ju et al, 1998), 9&51HY
MARRE 74.6% (Sim & Kim, 2002), 94 AFA¢
66.8% (Lim, 2007b) S22 ZAIERY. 24l &=
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o] ZAE A g g AFelA] duk AREA
FHEA Ao]F Kol To2 5 && ], o,
o] tH(Norman et al, 2004).

AEAA AGHdg ZEHA Aee] A=A Izt
4 EAATE Fad ddoeR AAHH groy
(KOSHA, 2003: Niosh, 2007), v= AtdAEAA
79 (National Institutes of Safety and Health,
NIOSH)& AFUMEL =% % 713t dx2=2d 2,
LA, A A2 T 57k 9] ARslAlElA aQle] %}
dHAY FEAA A¥H #Ado] dvtm AWEaT
(Niosh, 2007).

ZAEH ZEAS hAdoR ZZAA 243 A4l A
2919 AWAS AT 7 =iolA B 2% dge)
521874 (Ferreira & Saldiva, 2002), #F8+
(Rocha et al, 2005), &%7423 918 (Norman et
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(Carroll et al, 2004).
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2 a7e] 24 oge das Wl Ad 24 2w
A% Ae 44 2242 e 35299 22AE 7
2o el 2EAED ANAAA R HA 2900

o ot 4 2793 407 o) A4 o4
224 29¢ ARG, orloA 2 e 28
AAR ANFY, ARiER L, FEAE AEA S

S e 129 Aol F 3119S AF AR

O

T H
a 18FFo R 2ALSIATE ZEAAAS FAANE 43
TZ(KOSHA, 2003), @&=<l AF2Ef~ ST

(Korean Occupational Stress Scale: KOSS) 714
43%%(Chang et al, 2005), $+&2 % (Center for
Epidemiology Studies Depression Scale (CES-D)
20 & (Cho & Kim, 1993) 522 F4=HAH. Ui
7F 323% 5 & 3117 Hate] AEA] 3T 96.3
% ©lATH.

3. 7 CHAZ Fel

- ].1__
W oolge FAE(52, AE w4, MUE =AE =
A, 737 wE AR ARG =7l e A9E 54

o2 AR HEKOSHA, 2003).

2 AR 9 8l =y AFAEY A
A E2] (Chang et al, 2005)& AF&-3te] Hrletsict. 3
7Y AF2EY2x AEe AF2EY s ESA
(physical environment), ZF2+%Z(job demand),
25 &4 A9 (insufficient job control), #AZS
interpersonal conflict), 25%<%F (job insecurity),
z2 A A (organizational system), HEAAF2AH(lack
of reward), A7E3H occupational climate)9] A%

ghog BAsn. ARAEY s AR 7} Bako] 4

0

o

FE 100 @92 st AF2Ef s HEA 75
HAENd ool n5-HTE “2EU A u9d T (stress
high risk group)”, 755 AlE}d w]vtel +

AT (stress low risk group)’ o2
CES-DelA 214 ]9l A "% F4 (depression
group)’ 2.2 214 w¥l A¢ & H|ZT(non-
depression group)” &2 A2lst%tH(Cho & Kim,
1993).

0.888 °]itt.
5. EAIEA
EAzga:e SPSS for Windows version 13.0

(SPSS Inc, Chicago, IL)S AMgsloith &F 4+
< TEHEUSFE Sl duby B4 A4l A Agacl

= fI
& FaHAee AolAs AAE Sisld. & S48
T dwkd 54, AR 988kl Tlelaks 4
AHE sttt Rl HANIA frefrleiAl U ~Ed
2 3 3 2Ed 2 99 5€ SHUSE §a & 3
THAFE HAT 2A2E NS Sote] 2B
A9 gwe] HwalA, ~Edx~ n9dLe] 2F T
of AL vixE|gk 95% Al Tito s e
A
2 1

1. SEAS ety 54

o ST BT A Bt 25710 1.88
+1.0693 1.65+1.05d02 25 F/TdA & 4
e B3t (p=0.057). B3t AP 29.69+3.43 A}

AAGAFE 20.54+1.76 Kg/m =
20.39+1.99 Kg/m’, 9 &2E 42.19+7.64 A7tz
42.44+7.19 A|Zte 2 zpol7F et A3 A% w
g2y, Ae, 255, 71895, £, o7 54
TEolA ol Aole AT FEFTHTE 641
(20.6%), & M|Z4Tol 24T (79.4%) °|Att
(Table 1).
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Table 1. General characteristics, health related behaviors and working conditions of the subjects

General characteristics Symptom (+) Symptom () p-value*
Mean SD Mean SD
Age (years) 29.69 343 29.46 394 0.572
Tenure (years) 1.88 1.06 1.65 1.05 0.057
BMI (kg/m?) 20.54 1.76 20.39 1.99 0.508
Hrs per week (hours) 42.19 7.64 42.44 7.19 0.769
N % N % p-value'
Regular job Regular 113 52.1 104 47.9 0.390
Irregular 54 57.4 40 42.6
Shift Yes 42 55.3 34 44.7 0.792
No 125 53.2 110 46.8
Job title Supervisor 4 57.1 3 429 0.853
Employee 163 53.6 141 46.4
Education (years) <12 17 45.9 20 54.1 0.380
>12 150 54.7 124 453
Marital status Married a7 55.3 38 4.7 0.533
Single 120 53.3 105 46.7
Income <125 145 54.1 123 459 0.744
(10,000 K orean won) >125 22 51.2 21 48.8
Alcohol per week Non 125 525 113 475 0.503
>1 42 57.5 31 42.5
Smoking Smoker 10 71.4 4 28.6 0.272
Non smoker 157 52.9 140 47.1
Exercise Yes 52 51.0 50 49.0 0.545
No 115 55.0 94 45.0
Age 20's 97 53.6 84 46.4 0.965
30's 70 53.8 60 46.2
*: t-test
': chi-square test
Table 2. Prevalence of musculoskeletal symptoms according to (20.9%), Zol F74e] Avhe S7/AE 457 (14.5%) 2

body regions

Symptom (+) Symptom (-)

N % N %
Shoulder 108 34.7 203 65.3
Neck 89 28.6 222 71.4
Lumbar 73 235 238 76.5
Hand 65 20.9 246 79.1
Foot 64 20.6 247 79.4
Arm 45 145 266 85.5
Tota 167 53.7 144 46.3

4E SATE A A 311% F 167THo=E
53.1%% ZAMEJY. oAld 2244 &
A= 108 Z 34.76%9 L, Foll $7e] Av+=
GAE 897 (28.6%). dlEld %*JO] dE SHARE T3
w(23.5%), &3

ol e
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2 o}t ol ZFAA F23o] BdtH(Table 2).

12

AFdT Al e ARiEd s Sk o
g o8l FAe] Wi, ZEA AREHE AFE Aee
2 Zth(Table 3). AF2Ed J;‘-F(-7 o ARAe
dA 7P =2 groln SN M e wE
Bl A=A 22, ARAEs A9 o
B 99eMe 05088 2 Aoz UG, &4
FollAE A= A7E 0.888=2 S A

AE2EY 2 FAAN DD 7T (24.8%)°13
I E@AdA 1038 (33.1%), AFaTA 953

;

(30.5%), HAAFAAAA 83%(26.7%), ZZAANA
7379(23.5%), VAZEEANA 64%(20.6%), A=

oA 617(19.6%). AF-AaolA 587 (18.6%). A&
stoll A 4874 (15.4% )10}, AF-=Ed > d7 ¥ 2
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Table 3. Mean, standard deviation and quartile of occupational stress scores

Job N Mean SD* Percentile Cronbach
Stressor Question 25 50 75 a
Physical environment 3 33.83 13.67 2222 33.33 44.44 0.325
Job demand 8 49.49 13.13 41.67 50.00 58.33 0.729
Insufficient job control 5 60.36 11.97 53.33 60.00 66.67 0.412
Interpersonal conflict 4 33.47 9.66 33.33 33.33 33.33 0.638
Job insecurity 6 49.29 11.02 38.89 50.00 55.56 0.534
Organizational system 7 47.37 11.19 38.10 47.62 52.38 0.721
Lack of reward 6 51.07 12.17 44.44 50.00 61.11 0.689
Organizationa climate 4 33.95 12.53 25.00 33.33 41.67 0.652
Total job stress score 43 44.85 7.229 40.53 44.15 49.34 0.855
Depression’ 20 13.31 8.875 6 12 18 0.888

*: Standard deviation
t: CES-D scores

Table 4. Muscul oskeletal symptoms according to psychosocial factors

Musculoskeletal symptom

Symptom (+) Symptom (-) P-value
N % N %
Job stressor
Physical environment High risk 65 63.1 38 36.9 0.022
Low risk 102 49.0 106 51.0
Job demand High risk 61 64.2 34 35.8 0.014
Low risk 106 49.1 110 50.9
Insufficient job control High risk 33 56.9 25 431 0.662
Low risk 134 53.0 119 47.0
Interpersonal conflict High risk 42 65.6 22 34.4 0.032
Low risk 125 50.6 122 49.4
Job insecurity High risk 36 59.0 25 41.0 0.392
Low risk 131 52.4 119 47.6
Occupational system High risk 40 54.8 33 45.2 0.894
Low risk 127 53.4 111 46.6
Lack of reward High risk 45 54.2 38 45.8 0.912
Low risk 122 535 106 46.5
Organizationa climate High risk 30 62.5 18 375 0.210
Low risk 137 52.1 126 47.9
Total score High risk 49 63.6 28 36.4 0.049
Low risk 118 50.4 116 49.6
Depression Depression (>21) 43 67.2 21 32.8 0.015
Normal (<21) 124 50.2 123 49.8
AA % FHES X5 EY FHAAME AdET (65.6%, p=0.032)2.2 ~Edg~ =Y of Z=44
11878 (50.4%), 1@+ 497 (63.6%. p=0.049), &= TS O zhs SAAeRE fofv] stk Ee &
SANME ANET 102%(49.0%), 2AFT 651 SAA SATAAN Tl 4378 (67.2%) 02 =
(63.1%, p=0.022), AFaF = AP 1067 v /3ol 1247 (50.2%) Bty &34 7] vl&o]
(49.1%), 1987 61% (64.2%. p=0.014), BAZZ oJ3HAl #=3ktHp=0.015)(Table 4).

dxe AP 1257 (50.6%), AP 427
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AT tdAE SEAA AT A ek
FaRd v 2T ST 1679 (53.7%) 01T A
2 e 7180 AFAHAEA AAE|AL, BASAE H
A So ZEsE At AP 37.8% (Hong,

2002), 71943 Aol ZFsts ArE ARFE ol A
62.5% (Jung, 2002), &2 THFIH] AF2 o4
Al 66.8% (Lim, 2007b)el™ =] Aol H|slo]
Tha Be Holt, ZEFFA 49 ¥ :
58, & g, #9 solded 712 3 AN
2 oM S A FHEY fARE SAME B
tH(Hong, 2002: Jung, 2002: Lim, 2007b). ¢|=¢]
Aol B viddse] AR 2228 ider o

g A FHEES M4%Pn, FYEEE &
oA, &, &, A o= UEh E3 oo R EC]
& Aol & A7 fAke 235 Elth(Eltayeb,
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Table 5. Adjusted odds ratio of musculoskeletal symptoms according to psychosocia factors

Unadjusted O.R.* Adjusted O.R. 1" Adjusted O.R. 2}
O.R. 95% Cl OR. 95% Cl O.R. 95% ClI
Total job stress Low risk 1.0
score High risk 1.720 1.012~2.924 1.714 0.996~2.949 1.536 0.882~2.675
Physical Low risk 1.0
environment High risk 1.778 1.096~2.884 1.886 1.148~3.099 1.687 1.014~2.808
Job demand L'OW rl.sk 10
High risk 1.862 1.133~3.061 1.762 1.049~2.959 1.616 0.930~2.641
Insufficient job Low risk 1.0
control High risk 1172  0.659~2.084 1.193 0.663~2.146 1.120 0.616~2.035
Interpersonal Low risk 1.0
conflict High risk 1.863 1.051~3.305 1.784 0.985~3.233 1.616 0.882~2.961
. . Low risk 1.0
Job insecurity o
High risk 1308  0.742~2.307 1.373 0.753~2.053 1.275 0.691~2.352
Organizational Low risk 1.0
system High risk 1.059  0.626~1.794 1.017 0.593~1.745 0.872 0.498~1.526
Low risk 1.0
Lack of reward o
High risk 1.029  0.621~1.703 1.006 0.601~1.686 0.850 0.497~1.457
Occupational Low risk 1.0
climate High risk 1533  0.814~2.885 1.377 0.710~2.668 1.210 0.616~2.379
. Normal (<21) 1.0
Depression
Depressed (>21) 2.031 1.139~3.622 2.179 1.205~3.942 1.948 1.031~3.683

*: Oddsratio (O.R.). confidence interval (Cl)

T: Odds ratio 1 was adjusted by job title, age, regular job, shift work, weekly working hours, and tenure.

*: Odds ratio 2 for job stress was adjusted by depression, job title, age, regular job, shift work, weekly working hours, and tenure.

$: Odds ratio 2 for depression was adjusted by all occupational stress factors in addition to job title, age, regular job, shift work,
weekly working hours, and tenure.
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a2 Al Foh(Kim, 2006). 71E9] =gddA &7
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2004; Norman et al, 2004; Diepenmaat, 2006),
FHAZHKIm et al, 2001), 9 (Malchaire et al,
2001), w25, o vHEF 9 ZRAIRM 5ol &
o] dodrt= A7t A (Fredriksson, 1999).
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A 54 2 AHE 5 diste] BRI vapmE
T-staL of7]o] F7kste] A4l ARl 891 F sk’
<ol st = BAste] F 7jo] BAE v S AA| 8}
oﬂq_

)

3|FEA AFfol|A AR 2EY 20 JEHE
JQudd EAwor HAH BamdA &
AFQF, & oA SAHCR fofn] 3
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25%0°]™ (Kaplan & Sadock, 1997), $-glviete] 7
2001 A HalAgke] Adtxatel ofatw AA|Z
AF(18A] ©]/d 644 olah)ellAl T2 T 7]&

o
o
5
2}

o
ool HA FHES o4
al, 2001). $¢& AR Edr FFEHE

(Lim, 2007a), %<
I

&8 A9 AL 7.1%°19 % (Lee et
HA =
S AT E #HEY] &
o Kim(2002) 5°] #=Erolr 188 & 25
ZO] lﬁg—% gkl wl gtk &2 dAl HPol Hoidl
Aol FH dQlo]l E F QoM 2= A
°H—4 F23F 93 oxtol (Elinson et al, 2004), =3}
slgldre] B5s FEATIE SHAQ dE3AR 4
A At (Carroll et al 2004). =] AqelA HH
194 FRbell A 20th ZRF vrolo] Fe AR A CES-D
AG7E =& o] W o Hlgte] B JFHEAg H53
A7l FFol 1.99A4 2.7 wiZt&d =vxn <=5
(Diepenmaat et al, 2006). ZAIE 4EdS gz
o G gk AFoA A Fot B AR o= AN
Azre] F2AA 43 A ol 2o Bl
oA FAET B skt (Sprigg et al, 2007).
@akds} o] F 33k AFS dlishe Avla Aol A
b F7velal gl Aotk Fdl F4lE e SAE87] =
(International Monetary Funds, IMF)AFE] o] %
zzAo dgo A ASdT HF A 22AE 183t
HPo A S Tt weba] SAEH FHAFS
nlsd BT AFoldbe 49 AA FA S A"HAl
7S Wak ol AFLE A~} ng&xAd I
FaE deEs $5n v gEiA drh(Lee et
al, 2006). 53] 44 <2+ F+x23% (downsizing).
2718, v A9, 18EMY 59 dF 94 &
el oal AAA, AAQ nFS ¥ vty A
Attt (Jung, 2002: Jung & Huang, 2005). el
© ZAE Ao tigk AARRE AA} BUE P S AHEEto
AT i3k S St A= (Ahn et al,
2004: Lee et al, 2006), 7ZAA|2~Hle] oFgoz 9]
ok Q1 zatolwA] sl Al tiaiA QAH-EF7
2, ARFA T dZdMe BAAZE Ha 3
(Park et al, 2005). AF2EH AU $-£31 28 113
A AR QAo oJsf Z2AF 71 AFS A hde BEE
olx 7199 AL HaE/A oo A F e He
o)sXT ZAE AR EF7} QASteiok & Ao

AEdAE O $E G99, Re Ao 237 5
& Zesel, ol AN Be A2LH |98
4% Aush Adlgel 27 & e, gIHon

7194l A BaE oleld 4 drhLee et al,
2006). FAEIRLT FAF 2220 ol Dy
HIEE Bed 4RaTe gRade REoR Q3
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=0 ARekr] (Burnout)S Heltks A } A 3 (Yi,
2006), A uAE e ATFEAe Z Mu)As 43 14
[e)

o tiete] g3s vE 4 9tk (Huang, 2007) 3
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MEH] FAl oJafiA HFEzlo] AR R HHAL
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(Yi, 2006). ol 248 29 el ot u&3 &
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7199 o2 T ke A AR
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