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— Abstract —

Job Stressasa Risk Factor for Occupational Injuries Among
Employees of Small and M edium-sized Companies

Dal-Young Jung, Jong-Uk Won®, Shin-Goo Park, Sei-Jin Chang?, Hwan-Cheol Kim

Department of Occupational and Environmental Medicine, Inha University Hospital
Institute for Occupational Health, Yonsel University College of Medicine?
Department of Preventive Medicine, Institute of Occupational & Environmental Medicine,
Wonju College of Medicine, Yonsei University?

Objectives: This study was conducted to investigate the association between job stress and occupation-

a injury among Korean employees.

Methods: The data was obtained from a work-stress survey that was administered to employees of
small and medium-sized companies in Incheon, Korea. A four-month prospective follow-up study was
conducted (the baseline study was conducted from September 2006 to October 2006, and the follow-up
study was done from March 2007 to April 2007). A total of 1,241 participants (774 males and 467
females) were included in the analysis. A structured self-reported questionnaire was used to assess each
respondent’ s sociodemographics, work related factors, job stress, and occupational injury. Job stress was
measured using 24 items (7 sub-scales) of the Short Form of the Korean Occupational Stress Scale
(KOSS-SF). Occupational injuries were assessed by self-report during the follow-up period. We estimat-

ed the relation of job stressto occupational injury using logistic regression analyses.

Results: A total of 199 employees (16.0%) had suffered at least one occupational injury during the pre-
vious 4-months. After adjustment for confounding variables, the logistic regression analyses indicated
that the groups with high stress as related to ‘ Job demand’ (OR=2.23, 95% Cl=1.61-3.08), ‘ Organization-
al system’ (OR=1.63, 95% CI=1.19-2.23), ‘Lack of reward’ (OR=1.42, 95% CIl=1.03-1.95) and
'‘Occupationa climate’ (OR=1.55, 95% CI=1.13-2.13) were more likely to experience occupational injury

than the other groups.

Conclusions: Our results tend to suggest that job stress is associated with occupational injury. The
importance of job stress should be acknowledged and stress management programs need to be started to

minimize the occupational injury caused by job stress.

Key Words: Occupational injury, Job stress, Prospective study

108 12 8Y, 1x==dY: 201048 1& 269, 2x=dY: 20104 3& 104, YL 2010& 32 162)

0
MMXAE: 4 g & (Tel: 032-890-3572) E-mail: cheol17@hanmail net

37



cietatdelstalXl M 22 H M 1= 20104

A

i

2, 2

A Y AART ohlet A%, vobt 27t
seld ZAA - ARBlE £AE ololAlth, 2008
= A 20089 % gk S

b2 >

o
[&x]
z %
(o))
o, -+
o B
e
0}; fin
of
rlo gé E
g
fr
L N
ra
Moep
¢} h—u
ol %
¢ o
o83
R
%, olN
b
o

&
- 2
o T
2, ox
Y
Bzl
D=}

o

-3
V)
= 2
e
fru
o
o,
i,
Dol o
>
o2 ¢
2
&14
fr
rO
=)
R
ofo
i

e

o} ox o
a0
>,
&
o% o
o
oX,
ofl
o o
M
0,
2
2
T
o
f
o
=

oX 2 2 —
£

b A

Soox > 2o 19 K 12 opv ot R

ox,
b1
o
)

W o 2o
o
o
(o
i
rO
gg‘
A
—d
o2
>,
=

y e

o O rh o bu

b o
F

[

|m

=

[>

g 2

o

A AT, A ERE
o] 9JL-L A|A5

Aol fal WA 3009 Fke) FaTFEA Gl
A QA AAARAL 92.7%F AASH] 0
o FATEAIFNN AN A g3} w5
£49) MFo] e A, ek SRR AR
o AraEdash 9y S4ud BUAS Wk 4

< 32 ofu7h 2 Ao

>
W

o ro Hdz [ S N, of

o oox |

S
) 03:

L)
r

ARiEd 2 4T £330 DAY B AP
thezk 9ot aR AUE Agstas YR g
sl

oo, ¥ AREe DI FAFE AdF x4

=
=
Mo A% F4 2AE Bl ARasy st ¢

7ol g el RadeggE st e T4
TE AR & AEY 2 AvaeR EREE 4070
A 22 A4 370498 Az AFUeR Y
o 13 24K 1A B4, 2% 54, AR2Ed 2

ek Aol E3EA e, 2006 9€FE 108744 °F

o)

38

2L APHAR D 2. 71652 LA (54
73.3%). 12} ZAtel] st Z2AE gFez 23k =
AH2007E 3EHH 49714 < 20€7hHE JPst.
22F ZAAM = S ONE Bt 95 &8 AEe

shefatedrt. 24 ZAle) AR F2A 1,288 F AE
W&ol T 4T8E A7 1.241%¥= & 279 HF

1) el S W 28 54
2Ah Tl QA B4

gom Ad wiA gew, 2F wit Bl
Wol 1t HoltF | ows Bol 1Atk & o]

Likert 43 H=8 Agdle] Sgsidnt. 2% 540w
E AZYAH/ARA), A, 2510, 7Y HT

ZHAIZE, 23 Fe(L/a), n&FE T2 /HA
+3), dFHE 58 gt

2) AEAEHA

B zAE G 59 AEd el ARiEd s
SHE=TE AE3E S =T

=3
o AF2Ef 2~ gole FHste U FHHE FUL
A g el 2EAke] ARAEd 2] A0S
g2 gefslr] s AdE Felth, & Aelxs
3 43589 F G o v YA E 4R =
(KOSS-SF)& Arg-atsith.

ol AR AEY A SHET-HEP L Y Yo
of 7 Alztell £ Lot | o] AASHA
7RI, AR I Foll FEG Flo] Foixl
o 247 EFo® o]Folplen ARoTE AN
Ao, BAZS, HFEXY, 2HAA, BARAA,
& Esh 5o T ddem A it

7t B3 Likert 44 A=E AMgatlon /HiAs
o] Agker M A EA S o] gsle] ZF JoqH it A

B
2 oox off o) &g



F2 Fola Al e FYHS JFoR AT AEY
27) e Fil e Fo= olBaglon e 7S
zFo 2 39

o] AFoA el AR AEY A AL 7F o]
g =

H WA 2128 = Al4=(Cronbach’s alpha)& AF87%
0.595, AFA&4d 2o 0.763, #AZS 0.738, A&+
B 0.646, Z=AAA 0.759, BAFAH 0.746, 2
A

02 em 24%d Ao WA A2e Ass

O
M 2
o,

o o
-3

1o ndh my
ol
b
(o]
fetl
ro
r U

%, &7 25y, 183 ol
w2 HI PREL JFE S8 AP Aol B
fal chi-square test® Al AFAEH A oFY)
G 49 A Hge] Ao e FdEE Ve
2 o]Rslo] o AhS gixgo® S EYPMSLR 5
I JFE EF AR AF(BR = (reference group)
0 43 )2 FTHULE slo] i 2R ~E AR
A& A138&] H]xHH] (odds ratio, OR)E T-3lx, Tz
A A £ AR BAACE fod AEEE
Hol onbAd EHEY AHd EXES B T
2A 2 AT E Aldste] BAFE H|AH] (adjusted

odds ratio)< 7l
AR r~EY ~9te] B
4738 o] glE T(reference group), <

o) falo ] X e i o oAy YA

r

p‘L

38

to L
H

ot

B

oy

o

N ol

o,

(multinominal logistic regression)< AAsich. 2
Aol BE EAS SPSS 12.03 o]&sle] Ao
o, BAA fFoleEe 0.052 ST

z I
1. AAPCHA S Unbs S

Al FHold AdAE TAH

ol
H
=5
FN
e
jincd
Mo
=i

AT T2 MPAEH AT} RN N0 0XE Y

o

(KSIC, Korea Standard Industry Code)ol| wa} &
TS o, HEFE Alxdo] 27704 878 0] oiste]
AA AFgAtel 70.7%9eM, Tuf 2 Aujgio] 106
(8.5%), 5ol 185 (14.9%), AFAAA #He] A
o] 7298 (5.8%) wolAdth. A=A A 71E 7]
A g Alzge] 229, AHsak 2 E A Az
12478, 12} 3 Az 199, FF Az 7129 52
ol (Table 1).

HE AT 1.2418 F H2 HE TS A7
e @ W ol AR ZEAE 198 2R 16.0%%
om R &3 ARA T &4 AEseE B ]
37} 50.3%= 7V wskew 23]7} 23.3%, 3~437}

AFhdel AEEAS B dAo] 63.5%(776%),
olidol 37.5% (4657 )olem AFi= 407t
31.6%(392%) 2 7P sk 1 HZ 304 27.3%., 20
o 26.7%, 504 ©1%F 14.4% ot A& Algho]
62.4% (174%8) o mlEQl A 34.1%(423%) %A
ot FHEgEo] 15wl A7t 54.3%(669%) = 71
wron tigtw E¢jo]del A7t 31.5%(388%) ATk
(Table 3).

Aol ME dF &4 AFES ATESS o 30
o, 2007F 47 18.9%, 18.4%= 7% ©3ka 40th7}t
15.3%, 50t o]’de] 7.8% =olAtHp=0.005). A&
Fol| W2 ZoE B9 o|&/APHE FoA 22.7T%=
19.6%<1 nrlEwa 71&79] 13.7%°l v 4543 &4
AEEC] FosAl EUTHP=0.013). LFASHgAL

=

SN =7E 2EH AT B FoA T &4 A
o] X

AA 3

re

g Eo] 23.5%% & 79 14.0%1 vl 2] IA 3
THp=0.034). 1 9 AW, mEFE, SFET FA,
£ oRd e &4 AYES FAM0R oo &

tth(Table 3).

39



cietatdelstalXl M 22 H M 1= 20104

Table 1. Characteristics of the study sample

Number of
Industry*
Companies Participants
Manufacturing
Food products 3 67
Wood products of wood & cork 1 36
Chemicals & chemical products 2 69
Pharmaceuticals, medicinal chemicals & botanical products 2 72
Rubber & plastic products 3 51
Basic metal products 3 79
Fabricated metal products 2 30
Electronic components, computer 1 46
Medical, precision & optical Instruments, watches & clocks 2 54
Other machinery & equipment 6 229
Motor vehicles, trailers & semitrailers 3 124
Furniture 1 21
Sub total 27 (878)
Wholesale & retail trade
Retail trade 3 106
Transportation
Water transport 1 13
Storage & support activities for transportation 172
Business facilities management & business support services
Business facilities management & land scape services 3 72
Total 40 1241

* Classified by the Korea Standard Industry Code (KSIC).

Table 2. Characteristics of occupational injury experiences

N %

Occupationa injury experience

No 1042 84.0

Yes 199 16.0
Occupational injury frequency

1 97 50.3

2 45 233

34 27 14.0

>5 24 12.4

Sub total 193 100.0
Treatment type

Self care 131 66.8

Ambulatory care 61 311

Admission 4 20

Sub total 196 100.0

24.7%(4679)01R oM TFE7|Zke] 1~4d wvke] &5
A7} 38.5%(453%) 0.2 714 wokon  5~9d mylo)
25.2%, 109 o|&o] 18.5%, 1'd m|to] 17.8% <=o]
Aok SFEEE Bla2F] A7F 63.7%(786%) =

WHZFA} 36.3%(448%) el Bekon ugFefzt &

40
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Table 3. Risk of occupational injury(any vs. no injuries) by the general characteristics

Occupational injuries(+)

Total (%)* p-value'
N' %
Gender 0.208
Male 776(63.5) 132 17.1
Female 465(37.5) 67 14.3
Age (year) 0.005
<30 331(26.7) 61 184
30-39 338(27.2) 64 189
40-49 392(31.6) 60 15.3
>50 179(14.4) 14 7.8
Marital status 0.013
Unmarried 423(34.1) 83 19.6
Married 774(62.4) 106 13.7
Divorced/Separated 44( 3.5) 10 227
Educational level 0.087
Middle school 175(14.2) 20 11.4
High school 669(54.3) 120 17.9
>College 388(31.5) 58 149
Smoking 0.796
Non-smoker 435(35.5) 69 159
Ex-smoker 168(13.7) 30 17.9
Current smoker 622(25.0) 98 158
Alcohol drinking (frequency) 0.283
None 343(27.6) 56 16.3
2-3/month 494(39.8) 89 18.0
1-2/week 310(25.0) 40 12.9
> 3/week 94( 7.6) 14 14.9
Exercise 0.625
Yes 601(48.8) 94 15.6
No 630(51.2) 105 16.7
Daily stresslevel 0.034
Low 279(22.6) 39 14.0
Medium 821(66.4) 127 15.5
High 136(11.0) 32 235

* The number of participants; some responses were omitted, * The number of subjects experienced one or more occupational injuries
during the 4 months prier to the second survey, ' by »2 test.
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Table 4. Risk of occupationa injury(any vs. no injuries) by the work related factors

Occupationa injuries(+)

Total (%)* p-value'
N’ %

Job type 0.002
Blue collar 934(75.3) 167 17.9
White collar 307(24.7) 32 104

Job tenure (year) 0.005
<1 209(17.8) 42 20.1
1-4 453(38.5) 78 17.2
5-9 297(25.2) 48 16.2
>10 218(18.5) 18 8.3

Shift work 0.457
No 786(63.7) 119 151
Yes 448(36.3) 75 16.7

Employment type 0.002
Regular 781(62.9) 106 13.6
Irregular 460(37.1) 93 20.2

Worktime (hr/week) 0.226
<40 271(22.2) 36 133
41-59 629(51.6) 100 15.9
>60 319(26.2) 59 185

* The number of participants ; some responses were omitted, © The number of subjects experienced one or more occupational

injuries during the 4 months prier to the second survey, ' by x? test.
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Table 5. Risk of occupational injury (any vs. no injuries) by job stress : odds ratios (ORS) and 95% confidence intervals (Cls)
Occupational injuries(+) Crude Adjusted*
Total*
N' (%) OR  95%Cl OR 95%Cl
Job demand Low 715 84(11.7) 1.00 1.00
High 526 115(21.9) 2.10 1.55-2.86 223 161-3.08
Insufficient job control Low 778 116(14.9) 1.00 1.00
High 463 83(17.9) 1.25 0.92-1.70 1.06 0.76-1.47
Interpersonal conflict Low 703 112(15.9) 1.00 1.00
High 538 87(16.2) 1.02 0.75-1.38 1.07 0.78-1.48
Job insecurity Low 793 118(14.9) 1.00 1.00
High 448 81(18.1) 1.26 0.93-1.72 115 0.83-1.59
Organizational system Low 708 92(13.0) 1.00 1.00
High 533 107(20.1) 1.68 1.24-2.28 163 1.19-2.23
Lack of reward Low 694 92(13.3) 1.00 1.00
High 547 107(19.6) 159 1.17-2.16 142 1.03-1.95
Occupationa climate Low 731 100(13.7) 1.00 1.00
High 510 99(19.4) 1.52 1.12-2.06 155 1.13-2.13
Total job stress Low 632 76(12.0) 1.00 1.00
High 609 123(20.2) 1.85 1.36-2.53 168 1.22-2.33

* The number of participants ; some responses were omitted, * The number of subjects experienced one or more occupational
injuries during the 4 months prier to the second survey,  Adjusted for sex, age, marital status, daily stress level, job type, job tenure
and employment type.

Table 6. Risk of occupational injury (self-care or hospital-care vs. no injuries) by job stress: adjusted odds ratios (ORs)* and 95%
confidence intervals (Cls)

Self-care Hospital-care
OR* 95%Cl OR* 95%Cl

Job demand Low 1.00 1.00

High 277 1.84-4.00 1.62 0.96-2.73
Insufficient job control Low 1.00 1.00

High 1.16 0.79-1.70 0.84 0.49-1.45
Interpersonal conflict Low 1.00 1.00

High 1.09 0.74-1.60 1.01 0.60-1.71
Job insecurity Low 1.00 1.00

High 133 0.91-1.94 0.80 0.46-1.39
Organizational system Low 1.00 1.00

High 1.76 1.21-2.56 134 0.80-2.24
Lack of reward Low 1.00 1.00

High 175 1.20-2.55 0.91 0.54-1.54
Occupationa climate Low 1.00 1.00

High 1.90 1.30-2.77 0.98 0.58-1.67
Total job stress Low 1.00 1.00

High 185 1.26-2.72 1.38 0.82-2.35

* The reference category isno injuries ; adjusted for sex, age, marital status, daily stresslevel, job type, and employment type.
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