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Abstract : The aim of this study was to investigate occupational and individual risk factors and working conditions
in relation to musculoskeletal symptoms in street cleaners. Investigation was conducted through a survey of 395 male
street cleaners employed by the government office in Seoul, Gyeonggi and Chung-Nam from July to August of 2009.
The control group was comprised of 143 male drivers and security guards. Risk factors for musculoskeletal symptoms
in street cleaners were investigated by multiple logistic regression analysis and also evaluated ergonomic risk factors
by assessing working conditions of 4 street cleaners. As a result of symptom questionnaires, all of the prevalent rates
of musculoskeletal symptoms in street cleaners had significantly higher results than those of the control group(p<
0.05). On binary logistic regression analysis of musculoskeletal symptoms, street cleaners showed significant higher
odds ratio as 18.84(95%ClL: 6.56-54.12) in the arm/elbow, 10.49(95%CL: 4.29-25.65) in the hand/wrist compared to
the control group. Both absence of rest breaks and exposure to ergonomic risk factors showed to be important internal
risk factors of musculoskeletal symptoms among street cleaners. The exposure levels of QEC(Quick exposures check-
list} in street cleaners were revealed to be higher on the shoulder/arm, wrist/hand, and neck than back, or from stress.
The findings appear to show that street cleaners were high-risk group of work-related musculoskeletal disorders. There-
fore street cleaners require a holistic interventional strategy, including adequate arrangement of rest breaks, improve-

ment of working tools and control of individual risk factors such as obesity and smoking.
Key Words : street cleaners, musculoskeletal symptoms, rest beaks, QEC
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Table 1, Characteristics of study subjects
Street cleaners|  Control

N=395) | (N=143)

p-value*

General characteristics

Age(M(SD),years) 499:85 | 498167 | 0.900'
=55((%)) 125316) | 37259) | 0.197
<55(n(%)) 20684) | 106(74.1)

HeightM(SD),om) | 169.0:55 | 1692652 | 0.665

BMI(M(SD)) 238125 | 239424 | 0677
>25((%)) 9541) | 40280) | 0354
<25(a(%)) 300759) | 103(72.0)

Smoking(n(%)) 196(49.6) | S4378) | 0015

Working HoursM(SD), | 553,109 | 6370132 | 0.000"
hours/week)
>60((%)) 139352) | 83(580) | 0000
<60(a(%)) 256(648) | 60(42.0)

Tenure(M(SD), years) | 164493 | 126:85 | 0.000
Rest break(n(%)) 261(66.1) 87(60.8) | 0262

Musculoskeletal

symptoms(n(%})
Back pain 148(37.5) 31(21.7) 0.001
Knee pain 106(26.8) 17(11.9) 0.000
Neck pain 90(22.8) 28(19.6) 0427
Shoulder pain 145(36.7) 3121.7) 0.001
Arm/elbow pain 121(30.6) 4( 2.8) 0.000
Wrist/hand pain 104(26.3) 6( 4.2) 0.000

Ergonomic risk factors’
®(%))

Bending or twisting waist| 344(87.1) 16(11.2) 0.000

175(44.3) 5( 3.5) 0.000

Kneeling or squatting

Bending head forward
or backward

Raising arm or
hand above shoulder

325(82.3) 18(126) | 0.000

188(47.6) 2( 1.4) 0.000

Reaching arm 256(64.8) 6(42) | 0.000

Repetitive arm movements| 305(77.2) 13( 9.1) 0.000

Twisting wrist 23716 | 177 | 0000
Repetitive hand 31787) | 180126) | 0.000
movements
Lifting or carrying | 260(65.5) A 14) | 0000
Pulling or pushing | 219(55.4) 320) | 0000
Standing work
e o 375(94.9) 0(00) | 0000

* P-values from chi-square test except age, height, weight, BMI,
yvorking hours and tenure(p<0.05).
P-values from independent t-test(p<0.05).
Ergonomic risk factors mean the burdening works to each body
parts more than 30 minutes everyday.
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Table 2, Ergonomic analysis among street cleaners(N=4)

FEEY MY U 7N 919 2y

Work unit
Sweeping | Cleaning Packing Dumping | Removing Pulling
with broom | with tongs | of garbage | of garbage | of flyer | of handcart Standby Total
Frequency(M(SD)/8hours) 418(36.0) | S0.6(19.7) | 108.0(653) | 195( 92) | 97(-) | 123.6(918) | 37.0(134) | 3902
Time(M(SD)/8hours, min} 94.9(63.0) |203.9(190.7)| 104.6(141.6) | 17.0(132) | 41(-) | 30.6(114) | 249(149) | 4800
Work-posture
during daily work(%)
Standing 13.0 27.0 70.0 90.0 52.0 3.0 - 28.0
Squatting 9.0 8.0 5.0 5.0 26.0 - - 7.0
Walking 66.0 65.0 230 49 2.0 970 - 50.0
Awkward posture* of body parts
during daily work(%)
Neck 70.0 65.0 80.0 86.0 56.0 10.0 - 70.0
Right 220 28.0 61.0 42.0 48.0 52.0 - 33.0
Upper arm
Left 19.0 2.0 340 330 30.0 26.0 - 19.0
Right 59.0 40.0 89.0 81.0 74.0 64.0 - 61.0
Lower arm :
Left 57.0 36.0 91.0 80.0 91.0 68.0 - 60.0
Hand Right 55.0 56.0 72.0 71.0 57.0 62.0 - 61.0
an
Left 57.0 420 80.0 64.0 39.0 51.0 - 56.0
Back 43.0 58.0 62.0 60.0 220 6.0 - 480

* Awkward postures include flexion or rotation or flexion & rotation of the parts of body during daily work.
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Back (stafic) Shoulder/arm

wrist/hand Neck

Strass

Exposure factor
Fig. 1. Ergonomic analysis using QEC among street cleaners (N=4),
* Moderate/High means that between the moderate and high exposure level.
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* Adjusted by age, BMI, smoking and working conditions
(rest break, working hours, tenure).
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Table 3, Related factors to musculoskeletal symptoms among street cleaners : multiple logistic regression analysis(N=395)

Adjusted OR(95% CI)
Back Knee Neck Shoulder Arm/elbow Hand/wrist

Age 55/ <55} 0.57(0.35-0.92) | 0.97(0.56-1.67) | 0.78(0.43-1.41) | 0.79(0.49-1.28) | 0.63(0.37-1.09) | 0.33(0.18-0.61)

BMI 25< / <251 0.92(0.56-1.51) | 1.03(0.59-1.80) | 1.99(1.16-3.43) | 1.97(1.21-3.20) | 1.07(0.62-1.83) | 1.19(0.68-2.07)
Smoking yes / no | 1.34(0.87-2.05) | 1.63(1.00-2.65) | 1.44(0.88-2.37) | 1.18(0.77-1.82) | 1.27(0.79-2.04) | 1.54(0.94-2.52)
Weekly working hours| 60< / <60 | 0.77(0.49-121) | 0.70(0.42-1.17) | 1.39(0.84-2.30) | 0.66(0.42-1.05) | 0.85(0.52-1.41) | 0.87(0.52-1.45)
Rest break no / yes | 1.99(1.27-3.10) | 2.66(1.62-4.38) | 2.12(1.28-3.52) | 1.94(1.23-3.06) | 3.37(2.06-5.49) | 2.26(1.38-3.72)
Ergonomic risk factor*| yes / no | 2.99(1.09-8.20) | 3.17(1.94-5.17) | 2.25(1.00-5.06) | 1.53(0.99-2.35) | 9.87(3.75-25.95) | 5.35(2.53-11.32)

* Ergonomic risk factors mean the burdening works to each body parts more than 30 minutes everyday. We set up standards of ergonomic risk
factors as follows, in case of back subjects who expose to 'bending or twisting waist' or 'lifting or carrying, in case of knee 'kneeling or squatting’,
in case of neck 'head bending forward or backward, in case of shoulder ‘raising arm of hand above shoulder, in case of arm - elbow 'reaching
arm’ or 'repetitive arm movements', in case of hand « wrist "twisting wrist' or ‘repetitive hand movements’.
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