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Evaluation of Work-Related Musculoskeletal Risk Factors in Disabled
Infants and Children Care Centers

Ji Tae Lee * Soon Young Seo” * Yong Chul Shin" " + Boo Wook Kim" - Dongmug Kang”

Environmental Planning Team, LG.PHILIPS LCD; Department of Occupational Health and Safety Engineering, Inje University”;
Department of Preventive and Occupational Medicine, Pusan National Universityz)

The purposes of this study were to survey the
musculoskeletal disorders (MSD) symptoms, analyze the
MSD risk factors, and suggest some control measures in
care facilities or centers for the disabled infants and
children. The ergonomic risk factors were evaluated by the
Rapid Entire Body Assessment (REBA) and 3-Dimensional
Static  Strength Prediction Program (3D-SSPP). The
symptoms by body segment of workers were surveyed by a
questionnaire. The symptom prevalence by body segment
was 50.4% on shoulders, 48.8 % on trunk, 40.7% on neck,
39.0% on wrists/fingers, 25.2% on knees, 18.7% on
arms/elbows, and 3.3% on thigh. The symptom prevalence of
the subject group was significantly higher than that of a
control group, office workers in an university (p<0.01). The

REBA action levels for the tasks lifting, sensibility training
and supporting the disabled children exceeded the level 3,
and so further assessment and control was required. The low
back compression pressures at lifting and diapering task
(4437 £ 97 N and 3601 = 286 N, respectively) exceeded the
back compression limit (3400 N) recommended by the U.S.
National Institute for Occupational Safety and Health
(NIOSH). Based on the prevalence of musculoskeletal
symptoms and level of MSD risks, an intervention program
should be implemented immediately. Some control measures

were included in this article.

Key Word : musculoskeletal disorders, risk factors,

ergonomics, disabled infants and children care
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Table 1. General characteristics of the subjects

Type of Facilities

Characteristics Care Confer® Welfare Conter® Total Control
Number 100 23 123 25
Sex Male 5(4.1)° 1(0.8) 6(4.9) 3(12.5)
Female 95(77.2) 22(17.9) 117(95.1) 21(87.5)
Marital status Married 29(23.6) 7(5.7) 36(29.3) 4(16.7)
Single T1(57.7) 16(13.0) 87(70.7) 20(83.3)
Age(years) 20 - 24 40(32.5) 6(4.9) 46(37.4) 8(33.3)
25-29 19(15.4) 12(9.8) 31(25.2) 13(54.2)
30 - 34 18(14.6) 2(1.6) 20(16.3) 2(8.3)
35-39 4(3.3) 2(1.6) 6(4.9) 1(4.2)
40 - 45 7(5.7) 1(0.8) 8(6.5) -
45 - 49 7(5.7) - 7(5.7)
50> 5(4.1) 5(4.1)
Work duration (months) 39.4£57.0° 46.7+59.8 40.8+54.2 32.24217.1

*Workers were mainly caring the disabled infant and children; PWorkers were mainly doing comprehensive rehabilitation treatment; “Number of

subjects(percentage, %); "Meandstandard deviation
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Table 2. Prevalence of MSD symptoms by body segment in the subject and control groups

Prevalence(%) .

Body Segment - p-value
Subjects (n=123) Controls (n=25)

Shoulders 50.4 28.0 0.049
Trunk 48.8 24.0 0.028
Neck 40.7 28.0 0.268
Wrists/Fingers 38.2 8.0 0.002
Knees 242 12.0 0.197
Feet/Ankles 18.7 8.0 0.251
Arms/Elbows 18.7 0.0 0.014
Thighs 33 4.0 1.000

* Fisher A% A4
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Table 3. Relationship between the prevalence of MSD symptoms and the characteristics of the subjects(n=123)

Variables Division Odds Ratio 95% Confidence Intervals
Sex Female/Male 6.0 1.0 7345
Age(years.) 23-27 1 <23 1.6 05753
28-34 | <23 1.0 03737
35< /<23 0.5 02717
Marital status married/single 0.6 03715
Work duration(years.) 14 / <1 1.1 04740
4-8 / <1 0.4 0.77553
8=/ <l 1.0 03741
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Table 4. REBA observations by work posture and body part
Lifting* Balance” Supporting Diapering” Meal® Muscle”
Body segment (N=13) (N=5) (N=9) (N=6) (N=13) (N=4)
(Mean£SD) (MeantSD) (Mean£SD) (MeantSD) (Mean£SD) (Mean£SD)
Trunk (1-5)° 3.8+0.7 3.6£0.9 4.3+0.7 2.5+1.2 3.340.8 2.8£1.0
Neck (1-3) 2.240.7 2.0£0.7 2.240.8 2.0£0.7 1.7£0.8 23£1.0
Leg (1-4) 2.6+0.9 2.0£0.7 2.0+0.5 1.1£0.3 23+14 1.0£0.0
Group A (1-12) 8.6£1.9 6.6+2.3 6.6£1.7 55423 3417 4.0£1.4
Upper arm (1-6) 2.5+0.5 3.6+1.3 3.3+1.0 4.1£1.3 4.0£0.6 3.340.5
Low arm (1-2) 1.540.1 2.0+0.0 19403 1.7+0.5 2.0+0.0 1.5£0.6
Wrist (1-3) 1.940.3 2.440.5 2.9+0.3 2.940.3 3.0£0.0 2.840.5
Group B (1-12) 6.9+1.2 6.242.2 6.6£1.6 7.3£1.0 6.5£1.5 6.3£1.5
REBA score (1-15) 11.242.1 8.843.1 9.0£1.9 7.8+1.5 6.9£1.9 6.842.2
Action level (0-4) 3.840.6 3.240.8 3.0+0.7 2.540.5 2.540.5 2.540.6

ALiﬁing the infant and child; BTraining of balance sensibility; CSupporting the infant and child; DDiapering; EMeal assisting; FTraining of strengthening muscle;

GRange of scores to be allocated
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Table 5. Low back compression by work posture(n=50)
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Care Center"

Welfare Center®

Task MeanSD (N=35) MeanSD (N=15)
Lifting 4468 + 275 4333 + 346
Supporting 1894 + 216 1798 + 287
Assisting Meal 818 + 98 798 + 123
Diapering 3601 + 286 Not observed
Training 1° Not observed 1460 + 219
Training 2° Not observed 1498 + 105

AWorkers are mainly caring disabled infant and children; PWorkers are mainly doing comprehensive rehabilitation treatment for infant and children; CTraining
of balance sensibility; DTraining of strengthening muscle




7000

Aolol ABAE T 22AAAR B0 Bt D Byt 7

[ Low back compression
6000 -
z Back compression design limit (NIOSH)
= 5000 +
£ T .
§ 4000 -
s
] T
S
< 3000 A
3
=
£ 2000
1000 -
0 T T T — —
Type 1° Type2" Type3® Typed Type 5

Lifing posture

Fig. 1. l'ow back comoressions bv lifting posiure(AUfting posture at floor height;

Bifting posture at chair height).
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