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— Abstract —

Musculo-skeletal Symptoms of Municipal Sanitation Workersand
Ergonomic Evaluation on Upperlimb

Jun Pyo Myong, Hyang Ki Lee®, Hyoung Ryoul Kim®, Hye Sun Jung?, Eun Hee Jeong?®,
Woong Nam, Jung-Wan Koo”

Department of Occupational & Environmental Medicine, &. Mary's Hospital,
Catholic Industrial Medical Center, The Catholic University of Korea®,
Department of Preventive Medicine, College of Medicine, The Catholic University of Korea?,
Korea Research Institute of Sandards and Science®

Objectives. The aim of this study was to estimate musculo-skeletal symtoms of municipal sanitation
workers and to evaluate working conditions of municipal sanitation workers to search for the factors
related to musculo-skeletal symptoms.

Methods: We conducted a descriptive cross-sectional survey. The study subjects were comprised of
543 municipal sanitation workers in some divisions of Seoul and the Gyeonggi province. Muscul o-skele-
tal analysis was done by using the modified criteria of NIOSH musuclo-skeletal symptoms, RULA and,
REBA. Statistical analysis was done by using the chi-square test, multiple logistic regression analysis.

Results: 72.2% of the subjects complained musculo-skeletal symptoms (39.6% on the upperlimbs,
30.0% on the lumbar region, 27.4% on the legs). For the musculo-skeletal symptoms criteria (1~3), street
cleaners complained of more musculo-skeletal symptoms than the solid waste collectors, after classifying
the jobs of sanitation workers. On logistic regression analysis of the musculo-skeletal “symptoms criteria
1" positive groups, age was related to the criteria positive (prevalence odds ratio=1.018, 95% CI: 0.993-
1.046). The worktime was significantly related to ‘criteria positive 1 and, 2’ (prevalence odds
ratio=2.165 (95% Cl: 1.156-4.131), 2.187 times (95% CI: 1.071-4.651)). The RULA score, the subtotal
A score of RULA, the REBA score and , the total A REBA score of the upperlimbs of solid waste collec-
tors were higher than those of the street cleaners.

Conclusions: In spite of the lower ergonomic evaluation score of the street cleaner, the street cleaners
complained of more musculo-skeletal symptoms than did the solid waste collectors due to more frequent
repetitive motions, a longer work time (over 10 hours) etc. It is suggested that the sanitation workers
need to use the proper methods to avoid musculo-skeletal disease.
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Table 1. General and occupational characteristics of the subjects by work types Number (%)
Variable Solid waste Street Total p-value
collectors cleaners

Gender* Male 211 (97.2) 281 (95.6) 492 (96.3) 0.3279
Femae 6( 2.8) 13( 4.9) 19( 3.7)

Age (years) <40 41 (18.0) 31( 9.8) 72 (13.3) <0.0001
40-49 97 (42.5) 85 (27.0) 182 (33.5)
50-59 86 (37.7) 162 (51.4) 248 (45.7)
>60 4( 1.8) 37 (11.8) 41( 7.5)

Work duration (years) <5 69 (30.2) 67 (21.3) 136 (25.1) 0.0046
5-9 56 (24.6) 53 (16.8) 109 (20.1)
10-14 47 (20.6) 92 (29.2) 139 (25.6)
15-19 35 (15.4) 66 (21.0) 101 (18.6)
>20 21( 9.2 37 (11.7) 58 (10.6)

Salary (million won/month) <200 20( 8.8) 29( 9.2 49 ( 9.0) 0.0821
200-299 188 (82.4) 273 (86.7) 461 (84.9)
>300 20( 8.8) 13( 4.1) 33( 6.1)

Work time (hour/day) <8 70 (30.7) 22( 7.0 92 (16.9) <0.0001
89 124 (54.4) 194 (61.6) 318 (58.6)
>10 34 (14.9) 99 (31.4) 133 (24.5)

Pain' Yes 150 (68.5) 223 (74.8) 373 (72.2) 0.1121
No 69 (31.5) 75 (25.2) 144 (27.8)

p-values were calculated by chi-sguare test
*: 32 missing variables
- Musculoskeletal pain (self report) 26 missing variables
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Table 3. Frequency of symptom by work type and body

number (%)

Location

Upper limb Low back Legs

Solid Street Solid Street Solid Street
waste cleaners  p-vaue waste cleaners  p-value waste cleaners  p-value

collectors collectors collectors

MSD*symptom1'  79(34.7) 136(43.2) 0.0450 65(285) 98(3L1) 05138 52(228) 97(30.8) 0.0395
MSD*symptom 2t  52(22.8) 88(27.9) 0.1775 42(184) 62(19.7) 07124 25(111) 54(17.1) 0.0439
MSD*symptom3% 21( 9.2) 32(10.2) 07133 24(105) 20( 6.4) 0.0783 10( 44) 17(54) 05928

The p-values were calculated by the chi-square test
*: Muscul oskeletal disease

': The symptom existed over 1 week or at least once per month during the last one year

': The symptom existed 1 week and at least once per month during the last one year, the pain is over the ‘middle grade’ pain level
(workers complain pain during the work, but the pain isrelieved after resting)
§: The symptom existed for 1 week and at |least once per month during last one year, the pain is over the ‘severe grade’ pain level
(workers complain of pain during the work, but the pain is not relieved after resting)

Table 4. Multiple logistic regression according to risk factors on musculoskeletal symptoms

Prevalence odd ratio 95% CI*
Symptom criteria 1’
Age 1.018 0.993-1.046
Gender Male 1
Female 3.523 1.269-11.318
Work duration 1.007 0.976-1.038
<8 1
Work time 8-9 1.604 0.924-2.853
> 10 2.165 1.156-4.131
Work type Solid waste collectors 1
Street cleaners 1144 0.762-1.721
Symptom criteria 2*
Age 0.994 0.965-1.023
Gender Male 1
Female 3.167 1.171-8.717
Work duration 1.025 0.990-1.060
<8 1
Work time 89 1711 0.904-3.415
> 10 2.187 1.071-4.651
Work type Solid waste collectors 1
Street cleaners 1.159 0.740-1.829

*: Confidenceinterval
': The dependent variable was positive on symptom criteria 1.
': The dependent variable was positive on symptom criteria 2.
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Table 5. RULA and REBA score according to work types Mean
RULA* REBA'
Total score Subtotal A score Total score Total A score
Solid waste collectors 42 34 34 23
Street cleaners 39 33 24 21

Ergonomic analysis was done for 120 still-cut/person (atotal of 8 persons) with methods of equal-appearing intervals sampling.
*: Rapid upper Limb Assessment
' Rapid Entire Body Assessment

=
A,B,C: Solid waste worker’s job unit D,E: Street cleaners' job unit

Fig. 1. Photographs of sanitation worker’s typical jobs by work types (A) Raising the bags from the road (B) Putting the bags on the
truck (C) Moving with clinging to the truck (D) Sweeping wastes with broom (E) Putting on the wastes into the dust pan

A% FPNE IS TN 2E BT UBANE D RO} FAROE FI804 wkeTable 4).
7} 8A17 vk Aetg el Wstel 2.165(95% CI:

1.156~4.131), 2.187H(95% CI: 1.071~4.651)% & 3. 72|t X|Hetgo|atalel AedH| W
ARz Relshl gtk aelm Aol 4% A8

vghgle] F4ANE U, FANE 2o ekl 2z egvlsigel A arisdun e 2227
1.144¥4(95% CI: 0.762~1.721), 1.1599}(95% CI: AASEe] sago] £ olfE A dlal F A4
0.740~1.820)2 ZFAAADY AAZge] ¥4 vet o) A EHS GG Figure o] Q@753
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