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Relationship between M usculoskeletal Symptoms and
Non-fatal Occupational Injuriesin Construction Workersin Korea

Seung-Won Yoo, Hye-Eun Lee, Dong-Hee Koh, Kyoo-Sang Kim,
Tae-Woo Kim, Min-Gi Kim?, Kyeong-Yeol Yu?

Occupational Safety and Health Research Institute, KOSHA,
Department of Occupational & Environmental Medicine, GyongJu Hospital of Dongguk University®,
Department of Occupational & Environmental Medicine, Ajou University Hospital?

Objectives: This study aimed to assess the relationship between musculoskeletal symptoms and non-
fatal injuriesin construction workers.

Methods: This was a cross-sectional study involving 1,836 male construction workers in petrochemi-
cal plants in Korea. For this study, a structured self-reported questionnaire(lKOSHA CODE H-30-2003)
was used. Musculoskeletal symptoms were defined as symptoms that affect the operation of the muscu-
loskeletal system, for longer than one week or a frequency of more than once per month. To evaluate the
association between musculoskeletal symptoms and non-fatal occupatioanl injuries, multiple logistic-
regressions were used after adjusting for age, exercise, smoking status, alcohol consumption, work time,
work duration, and income.

Results: A total of 140 workers were involved in non-fatal injuries cases, representing 7.6% preva
lence. After adjusting for confounding variables, the logistic regression analyses indicated the group with
musculoskeletal symptoms(OR 1.73 95% Cl:1.21~2.47) and intensity criteria of musculoskeletal symp-
toms as related to ‘moderate’ criteria(OR 1.82 95% Cl:1.18~2.81) or ‘severe’ criteria(OR 2.57 95%
Cl:1.43~4.63). This identified group was more likely to experience non-fatal occupational injuries.
However, a ‘mild’ criteria(OR 1.00 95% CI:0.51~1.99) was not associated with non-fatal occupational
injuries.

Conclusions: The results indicated a possible association between musculoskeletal symptoms and non-
fatal injuries. Hence, strengthening of laws and regulations, effective ergonomic programs and training is
necessary to prevent muscul oskeletal symptoms.

Key Words: Occupational injury, Musculoskeletal symptoms, Construction workers
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Table 1. The relationship between characteristics of the study population and non- fatal occupational injury

p value*

Injury N(%)

Variables

0.719

22(8.3)
52(8.2)
45(6.7)

264
633
672
267
1169

<29
30-39

Age (years)

40-49

21(7.9)
93(8.0)

>50

0.480

Exercise (times/week)

47(7.0)
92(7.3)

667
1256

0.658

Smoker

Smoking

25(8.7)

289

Ex-smoker

13(6.6)
82(8.2)

197
999
837
342

1061

Non-smoker

0.304

Alcohol (times/week)

58(6.9)
18(5.3)
78(7.4)
44(10.2)

0.034

Work time (hours/week)

40-48
>48
<1

433

0.548

16(5.8)
55(8.6)
43(7.5)

274

640

Work duration (years)

2-9

574

348

1020
>20

26(7.5)

0.356

48(6.6)

731
668
437
1836

<2000

Income(10,000Won/year)

54(8.1)

2000-3000
>3000

38(8.7)
140(7.6)

Total

*py chi-sguare test

11



istxidetdolstsx| w23 d# H 1= 20114

Table 2. The relationship between characteristics of the study population and muscul oskeletal symptoms

Variables N Musculoskeleal symptoms N(%) p value*

Age (years) <29 264 85(15.6) 0.720
30-39 633 188(34.6)
40~49 672 197(36.2)
>50 267 74(13.6)

Exercise (times/week) <1 1169 357(65.6) 0.259
>2 667 187(34.4)

Smoking Smoker 1256 381(72.4) 0.002
Ex-smoker 289 104(19.8)
Non-smoker 197 41( 7.8)

Alcohol (times/week) <1 999 276(50.7) 0.040
>2 837 268(49.3)

Work time (hours/week) <40 342 78(14.3) <0.001
40-48 1061 305(56.1)
>48 433 161(29.6)

Work duration (years) <1 274 97(17.8) 0.153
2-9 640 185(34.0)
10-20 574 165(30.3)
>20 348 97(17.8)

Income(10,000Won/year) <2000 731 218(40.1) 0.990
2000-3000 668 197(36.2)
>3000 437 129(23.7)

Total 1836 544(29.6)

*by chi-sguare test
AlZb 23} 48A17F o]s)
oA 5.3%A°H,
109 =3 20d ol8) 7.

1d olst 5.8% %t} €Azt %
6.6%. 2,000+ =3} 3,0007+
A ol 8.7%°] %% RS =N

3 Hg
LAl g 2R

Ql FollM 7.4%, 40417 ©lskl
8717k A 20d 23 7.5%.
5%, 1'd 23} 1014 ©ls} 8.6%,
o] 75 2,000 o]s}
olat 8.1%, 3,000%F

a2y A ol
= A9stae A4
1At (Table 1).

49 29
He Hol We

o

2. ATCHA S ZRAASA 248 U B4 A

m
=

AN 2EAA SEssES 1,836 & h44H
(29.6%)°lUtt. dgHZ= 20t olst 15.6%, 304
34.6%, 40t 36.2%, 50t °]’d 13.6%= 302+ 40t
A 7P msren folgh Atole gl % dHe

FUo 23] o] HAIZ FollA FEFHAASTFELALE] 1
Folat $HFHT} 31.2% ZE IdA|wr EAFo=w

el
Folg Aol gl &9l 74

2 F

A% elak 2 56.1%. 404 o m A
14.3%% o3 AolE BAAW, nEIH A F
ool A% BAHCR Fd AT wolx ggth

Table 3. Prevalence of musculoskeletal symptoms* according
to body regions

Symptom(+)' Symptom(-)

N % N %
Neck 183 10.0 1653 90.0
Shoulder 137 7.5 1699 925
Elbow/Wrist/Hand 20 49 1746 95.1
Back 73 4.0 1763 96.0
Leg/Knee 61 33 1775 96.7
Total 544 29.6 1292 71.4

*pain, ache, discomfort, or numbness, 'The case definition of
musculoskeletal symptoms :(i)symptom lasted over a week or
the symptom was observed more than once a month during the
past year and (ii)except any musculoskeletal symptoms due to
prior accident or acute injury.

2347 24 T AA U F
(20.6%) eItk =e 2EAA o] Arke $EAE
183822 10.0%% 3 &

1379(7.5%), %

90 (4.9%), 3slgldl F4el e TEAE 734
(4.0%), t&l/FEo S/l de $8A+= 619 (3.3%)
o7 B3} o7d ZIFAA F/do] BUtHTable 3).



7EH S Z=4H B4 AR E40te| BEY
3. HIX|HA JFak &40 E4 (20.0%), 4ol 209(14.3%), ™ 19H(7.8%), 3¢ 6
8(4.3%), W57 £ 1%8(0.7%)°1 AT
HAEA G &4 doleRs Ax(mnd)7t Addae B 1.8¢€ oen 1¥ o] 943
287 (20.0%) 2.2 71 @Sk o= FE5(FHd)o] (67.1%)010 2™, 29 oF 74 olakel ¥ 193
268 (18.6%)= At Al AA2 B2 402 714, (13.6%), 8% o’} 304 eolsll o] 15%(10.7%),
717 SOl 2, 7143 Ad/mid/A Yol Zh 17% 308 E 2Fele= ol 12%(8.2%)°|AtHTable 4).
(10.9%) c1tt. o] &= dat/Hle (HolAe £
)7 108(7.1%), 5= 89 (5.7%), +5/AaZ% 4. 2| B 77 B¢ Fxo mE HxY
79(5.0%). 240 5% (3.6%) %]k, HYRe £d 7EE
MAYY QR el fEe da/gT/dedel
467 (32.9%) 2.2 7 Bka, AHd &4 289 SEAA S0l e TollA HIAHA AFY S
WEo] 58 (10.7%) 22 829 (6.4%) 1 <244 574
Table 4. Characteristics of non-fatal occupational injury o] gl oo vl HAEA gAY &4 SHFo] =7}
Characteristics N(%) ste =don FAACE {Fostithp for trend,
External cause of injury* Falls 8( 5.7) €0.001). =44 & A=l W& HAPA 4574
Slips 28(20.0) &4 THES AEd Sl gl T2 82%(6.4%)
o RSD Amel 29 T 10U(6.4%). FEE FAT 329
ing objects :
CoIIaSseJ 1( 0.7) (11.2%). 5 3% ¢ 168(16%)°=2 FE= °1%
Machinery 17(12.1) o] S/dwolA diell g A5 At B EY ST
Cuts/piercings 17(12.1) A At (p for trend, €0.001, Table 5).
Electrocution 1( 0.7)
Explosion 100.7) SoZAH| AT H|X[04A OfDAF AAF T3 Ad
Fire 5( 3.6) 5, =47 Satn HR|HA g2 &4 phy
Posioning/asphyxiation ~ 7( 5.0)
Type of injury” Fracture 20(14.3) ZEAA 8 w5 2FAA 2 A=E SPus
o 00 R AR AN GRY £ WAE FEATR I
rain : N
Z¥7 o] =231 =2 Jato T 2k X<E] 248
Contusion 14(10.0) Azel SRNFE ddes Sld 2ALHA0EY
Burns 6( 4.3) 6]’% —— 7‘—3__' E%Z!ﬁ” %}\o}o] 3}1\{‘ %‘)ﬂ}‘i 176HH
Internal organ injury 1( 0.7) (95% ClI=1.24~2.51), AZY <244 T35 T
Sickness absence (day) ;7 i‘glgg 1.0081(95% CI =0.51~1.99), $%5=9 2244 5%
- . X _ =z=0] L3A
830 15(10.7) oA 1.8541(95% CI=1.20~2.85), %< <=2
>30 12( 8.6) =35 ToA 2. 81HH(95/ CI=1.58~5.02) =& H|A¥
Tota 1401000) A JEA £4 fHE @A S Vel
*19 missing variables, '25 missing variables, 10 variables a9, =T ‘xor% TG DFAIZE, 28UIEE B
were classified with other injuries. HER slu FFAASY 5. 224 =4 =S
SHUELR slo] oy ZAXHIAEM S Aldste] 2y
Table 5. Non-fatal occupational injury prevalence by musculoskeletal symptoms* and intensity of symptom
Total N(%) p value'
Symptom? No 1292 82( 6.4) <0.001
Yes 544 58(10.7)
Intensity of symptom None 1292 82( 6.4) <0.001
Mild 157 10( 6.4)
Moderate 287 32(11.2)
Severe 100 16(16.0)

*pain, ache, discomfort, or numbness, ' The p values for trends were calculated by Cochran-Armitage trend test, * The case definition
of musculoskeletal symptoms :(i)symptom lasted over a week or the symptom was observed more than once a month during the past
year and (ii)except any muscul oskeletal symptoms due to prior accident or acute injury.
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Table 6. Odds ratios of non-fatal occupational injury according to musculoskeletal symptoms* and intensity of symptom

Crude OR (95% CI)" Adjusted’ OR(95% Cl)
Symptoms No 1.00 1.00
Yes 1.76(1.24~2.51) 1.73(1.21~2.47)
Intensity of symptom None 1.00 1.00
Mild 1.00(0.51~1.99) 1.03(0.52~2.04)
Moderate 1.85(1.20~2.85) 1.82(1.18~2.81)
Severe 2.81(1.58~5.02) 2.57(1.43~4.63)

*pain, ache, discomfort, or numbness 'Odds ratio(OR), confidence interval(Cl), *Adjusted for age, alcohol, exercise, work time,
work duration, *The case definition of musculoskeletal symptoms :(i)symptom lasted over a week or the symptom was observed

more than once a month during the past year and (ii)except any muscul oskeletal symptoms due to prior accident or acute injury.
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