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Abstract This cross-sectional study was investigated musculoskeletal discomfort symptoms and related factors
on some middlehigh school teachers. Self-questionnaire of KOSHA CODE H-30-2003 was done with 250
teachers from Ist to 15th October, 2010, the data from 231 teachers (68 male, 163 female) was statistically
analyzed to search the factors related to musculoskeletal discomfort symptoms. According to NIOSH rate of
musculoskeletal discomfort symptoms by body parts was 36.8%. Musculoskeletal discomfort symptoms related to
age, school types, subjective health status, housekeeping time, VDT work time and regular rest. After adjusting
for related variables, odds ratio (OR) of musculoskeletal discomfort symptoms was correlation significantly to
subjective health status unhealthy (OR 11.75, 95% Confidence Interval, CI, 3.56-378.78). In addition, ORs (95%
CI) of age (40-49) and housekeeping time (>3) were 4.63 (1.82-26.18) and 4.33 (1.97-19.34). Analysis of the
factors influencing the musculoskeletal discomfort symptoms vary in different parts of the body. The most
discomfort symptoms by parts was neck (26.0%) and shoulder (30.0%). In the neck region was related to
subjective health status and regular rest. In the shoulder and waist region was subjective health status and sex.
Age was wrist/finger, leg/foot was related to subjective health status, sex and VDT work time. Age, school
types, subjective health status, housekeeping time, VDT work time and regular rest related to musculoskeletal
discomfort symptoms and the most discomfort symptoms by parts was neck and shoulder.

Key Words : Musculoskeletal Discomfort Symptoms, Teachers, NIOSH, Subjective health status, VDT work
time, Regular resting
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[Table 1] General characteristics of subjects

Characteristics __ Classification N (%)
231 (100.0)
Regular yes 70  (30.3)
Exercise no 161  (69.7)
Sex male 68  (29.4)
female 163 (70.6)
Age 20-29 31 (134
30-39 91 (39.4)
40-49 73 (31.6)
>50 36 (15.6)
Marital status non-married 61 (26.4)
married 170  (73.6)
School type middle school 111 (@48.1)
Academic high school 52 (22.5)
Vocational high school 68  (29.4)
Education <5 46  (19.9)
work duration  5-9 52 (22.5)
(year) 10-19 59 (25.5)
>20 74 32.1)
Subjective healthy 90  (39.0)
health status average 111 (48.0)
unhealthy 30  (13.0)
Housekeeping <1 99  (42.9)
time 1<h<2 56 (24.2)
>3 28 (12.1)

266

VDT work
time
(hour/day)

61
90
52
28

(26.4)
(39.0)
(22.5)
(12.1)

4<h<6
6<h<8

65
166

(28.1)
(71.9)

Regular resting  yes

n

=]

3.2 Xt EM &t
=247 2Hs

ol4gRke] 47} NIOSH 7]Z%¢] o]

Jo Aldo

at

Ab

NIOSH Z|&0| 2|

r

g 25 AA =1
| EThE ool dgdRe e ¢
ol ujal 404494 el A, FA 747WEH°11 A o
A l Hlal AsHA] ok Jﬂomh

{ko] 8AIZF miRkel 73

A

Az N @ T ol OQJ
ﬁ,r_?{_“_lxoié—‘zo
r

o

&, &erkEh R, o, s,
H%E}E ﬁmﬂ st FFolu
3 SREARE A

S35 %‘/%]'% 2 oA 1361888
AA FAF 2317 F 58,9%0]3ick 12 NIOSH(P|=
YA P B A A4, National Institute for Occupational

7}, 5e AYA

Safety and Health) 2]o] ola] 2224 2dzAo] 9
L 93 859olglm ol AAMAA 231 F
36.8%ch AlAELE Bz o7 70H(30.0%), E 60
H(26.0%), 32] 357(15.2%), £/&=7F 317(13.4%), Tf
2 1798(7.4%), Z/BEA 169(6.9%)w=ol AcH1H
1.
okl ﬁ‘v‘é e
Neck ﬁﬁ *
Shoulder | 103
Ao g 18 \Symptom
1 ¥ According to NIOSH
Wrist/Finger ﬁ‘ 4
Waist = 52
Leg/Foot ﬁ—‘”“
0 50 100 150
[O3 1] 22234 B9 £9E H=

[Fig. 1] Body part of frequency musculoskeletal symptom
and according to NIOSH musculoskeletal
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[Table 2] The relationship between general characteristics of subject and according to NIOSH musculoskeletal
discomfort symptoms

Musculoskeletal discomfort
symptoms¥
Characteristics Classification N (%) Yes No x2 p-value

N (%) N (%)

231 (100) 85 (36.8) 146 (63.2)

School type middle school 111 (100) 35 (31.5) 76 (68.5)
Academic high school 52 (100) 17 (32.7) 35 (67.3) 5.72 0.052
Vocational high school 68 (100) 33 (48.5) 35 (51.5)
Regular Exercise yes 70 (100) 23 (32.9) 47 (67.1)
no 161 (100) 62 (38.5) 99 (61.5) 2.45 0.087
Sex male 68 (100) 18 (26.5) 50 (73.5)
female 163 (100) 67 41.1) 96 (58.9) 3.81 0.050*
Age 20-29 31 (100) 9 (2900 22 (71.0)
30-39 91 (100) 33 (36.3) 58 (63.7)
40-49 73 (100) 36 (49.3) 37 (50.7) 10.39 0.015*
>50 36 (100) 7 (19.4) 29 (80.6)
Marital status non-married 61 (100) 20 (32.8) 41 (67.2)
married 170 (100) 65 (38.2) 105 (61.8) 0.36 0.547
Education <5 46 (100) 15 (32.6) 31 (67.4)
work duration 5 g 52 (1000 20 (385 32 (615
Grear) 10-19 59 (100) 25 (42.4) 34 (57.6) 1.49 0.685
>20 74 (100) 25 (33.8) 49 (66.2)
Subjective healthy 90 (100) 19 (21.1) 71 (78.9)
health status average 111 (100) 44  (39.6) 67  (604) 2713  <0.0001
unhealthy 30 (100) 22 (73.3) 8 (26.7)
Housekeeping <1 99 (100) 30 (303) 69 (69.7)
time 1<h<2 56 (100) 18 (32.1) 38 (67.9)
(hour/day)
2<h<3 48 (100) 22 (45.8) 26 (54.2) 8.27 0.062
>3 28 (100) 15 (53.6) 13 (46.4)
VDT work time <4 61 (100) 21 (34.4) 40 (65.6)
(hour/day) 4<h<6 90 (100) 32 (356) 58  (644)
6<h<8 52 (100) 18 (34.6) 34 (65.4) 8.60 0.013*
>8 28 (100) 14 (50.0) 14 (50.0)
Regular resting yes 65 (100) 15 (23.1) 50 (76.9)
no 166 (100) 70 (42.2) 96 (57.8) 7.32 0.006*
#p<0.05

t According to National Institute for Occupation Safety and Health (NIOSH), musculoskeletal discomfort symptoms was
defined as the pain and mid-pain appears in some parts of the body (during work and eases after work at home) more than
once a month for more than 1 week.
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[Table 3] The relationship between general characteristics of subject and according to NIOSH rate of musculoskeletal
discomfort symptoms by body parts

Musculoskeletal discomfort symptoms

Characteristics Classification Neck Shoulder Arm Wrist Waist Leg/Foot
/Elbow /[Finger
N(%) N(%) N(%) N(%) N(%) N(%)

85(36.8) 60(26.0) 70(30.0) 16(6.9) 31(13.4) 35(15.2) 17(7.4)

School type middle school 27(24.3) 30(27.0) 9(8.1) 17(15.3) 16(14.4)* 8(7.2)
Academic high school 13(25.0) 11(21.2) . 4(7.7) 6(11.5) 4(7.7)

Vocational high school 20(29.4) 29(42.6) 7(10.3) 10(14.7) 13(19.1) 5(7.4)

Regular Exercise yes 18(25.7)* 18(25.7) 4(5.7) 8(11.4) 10(14.3) 4(5.7)
no 42(26.1) 52(32.3) 12(7.5) 23(14.3) 25(15.5) 13(8.1)

Sex male 13(19.1) 11(16.2)* . 6(8.8) 4(5.9) 3(4.4)
female 47(28.8) 59(36.2) 16(9.8) 25(15.3) 31(19.0) 14(8.6)

Age 20-29 6(19.4)* 8(25.8) . 1(3.2) 1(3.2) 309.7)
30-39 22(24.2) 28(30.8) 8(8.8) 12(13.2) 16(17.6) 5(5.5)

40-49 27(37.0) 28(38.4) 6(8.2) 15(20.5) 16(21.9) 7(9.6)

>50 5(13.9) 6(16.7) 2(5.6) 3(8.3) 2(5.6) 2(5.6)

Marital status non-married 16(26.2)* 1931.1)* 4(6.6) 7(11.5) 11(18.0)* 7(11.5)
married 44(25.9) 51(30.0) 12(7.1) 24(14.1) 24(14.1) 10(5.9)

Education <5 11(23.9)* 13(28.3)* 2(4.3) 3(6.5) 5(10.9)* 6(13.0)
work duration 5-9 13(25.0) 18(34.6) 4(7.7) 9(17.3) 10(19.2) 3(5.8)
10-19 16(27.1) 19(32.2) 4(6.8) 9(15.3) 8(13.6) 2(3.4)

(year) >20 20(27.0) 20(27.0) 6(8.1) 10(13.5) 12(16.2) 6(8.1)
Subjective health healthy 13(14.4)* 16(17.8)* 3(3.3) 7(7.8) 6(6.7)* 3(3.3)
status average 34(30.6) 37(33.3) 8(7.2) 18(16.2) 17(15.3) 10(9.0)
unhealthy 13(43.3) 17(56.7) 5(16.7) 6(20.0) 12(40.0) 4(13.3)

Housekeeping <1 23(23.2)  26(26.3)* 4(4.0) 11(11.1) 12(12.1) 9(9.1)*
time 1<h<2 12(21.4) 16(28.6) 2(3.6) 6(10.7) 8(14.3) 2(3.6)
(hour/day) 2<h<3 17(35.4) 17(35.4) 7(14.6) 8(16.7) 11(22.9) 5(10.4)
>3 8(28.6) 11(39.3) 3(10.7) 6(21.4) 4(14.3) 1(3.6)

VDT work time <4 16(26.2) 18(29.5) 4(6.6) 8(13.1) 13(21.3) 3(4.9)
(hour/day) 4<h<6 23(25.6) 25(27.8) 6(6.7) 13(14.4) 10(11.1) 7(7.8)
6<h<8 9(17.3) 14(26.9) 2(3.8) 4(7.7) 5(9.6) 3(5.8)

>8 12(42.9) 13(46.4) 4(14.3) 6(21.4) 7(25.0) 4(14.3)

Regular resting yes 11(16.9)* 14(21.5) 3(4.6) 6(9.2)* 8(12.3) 7(10.8)
no 49(29.5) 56(33.7) 13(7.8) 25(15.1) 27(16.3) 10(6.0)

*p<0.05
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[Table 4] Multiful regression analysis for risk factors between general characteristics of subject and musculoskeletal

discomfort symptoms

Musculoskeletal discomfort symptoms

Characteristics Classification Total Yes No X2  p-value Adjusted OR’
N % N (% N (%) OR 95%CI
231 (100.0) 85 (36.8) 146 (63.2)
School type middle school 111 (100.0) 35 (31.5) 76 (68.5) 1
academic high school 52 (100.0) 17 (32.7) 35 (67.3) 572 0.052 2.37 (1.79-7.15)
vocational high school 68 (100.0) 33 (48.5) 35 (51.5) 241 (1.93-6.23)
Regular Exercise yes 70 (100.0) 23 (32.9) 47 (67.1) 245 0.087 1
no 161 (100.0) 62 (38.5) 99 (61.5) 1.28 (0.91-2.31)
Sex male 68 (100.0) 18 (26.5) 50 (73.5) 381 0050 1
female 163 (100.0) 67 (41.1) 96 (58.9) 1.81 (0.74-4.47)
Age 20-29 31 (100.0) 9 (29.0) 22 (71.0) 1
30-39 91 (100.0) 33 (36.3) 58 (63.7) 1.21 (0.91-4.73)
10.39 0.015*
40-49 73 (100.0) 36 (49.3) 37 (50.7) 4.63 (1.82-26.18)
>50 36 (100.0) 7 (19.4) 29 (80.6) 1.98 (2.24-16.22)
Subjective health healthy 90 (100.0) 19 (21.1) 71 (78.9) 1
status average 111 (100.0) 44 (39.6) 67 (60.4) 27.13 <0.0001 2.51 (1.14-5.52)
unhealthy 30 (100.0) 22 (73.3) 8 (26.7) 11.75  (3.56-38.78)
Housekeeping <1 99 (100.0) 30 (30.3) 69 (69.7) 1
time 1<h<2 56 (100.0) 18 (32.1) 38 (67.9) 2.07 (0.94-7.91)
(hour/day) 2<h<3 48 (100.0) 22 (45.8) 26 (54.2) 827 0062 2.10 (1.48-5.52)
>3 28 (100.0) 15 (53.6) 13 (46.4) 4.33 (1.97-19.34)
VDT work time <4 61 (100.0) 21 (34.4) 40 (65.6) 1
(hour/day) 4<h<6 90 (100.0) 32 (35.6) 58 (64.4) 860 0.013* 1.21 (0.36-2.32)
6<h<8 52 (100.0) 18 (34.6) 34 (65.4) 1.63 (0.20-1.97)
>8 28 (100.0) 14 (50.0) 14 (50.0) 232 (1.09-8.20)
Regular resting yes 65 (100.0) 15 (23.1) 50 (76.9) 732 0.006* 1
no 166 (100.0) 70 (42.2) 96 (57.8) 2.28 (1.39-5.22)
*p<0.05

¥ All analysis adjusted for School type, Regular Exercise, Sex, Age, Subjective health status, Housekeeping time, VDT

work time, Regular resting.
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[Table 5] Multiful regression analysis for risk factors on musculoskeletal discomfort symptoms by body parts
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Body parts Risk factors Base point OR 95%CI
Neck Subjective health status : average healthy 2.89 (1.32-6.35)
unhealthy healthy 3.79 (1.35-10.59)
Regular resting : no yes 2.16 (1.04-4.86)
Shoulder Sex : female male 2.43 (1.01-5.81)
Subjective health status : average healthy 2.02 (1.07-4.21)
unhealthy healthy 5.02 (1.90-13.30)
Wrist/Finger Age : 40-49 20-29 14.91 (1.05-223.35)
Waist Age : 30-39 20-29 13.81 (1.34-142.58)
40-49 20-29 15.94 (1.14-222.56)
Subjective health status : unhealthy healthy 9.22 (2.60-32.70)
Leg/Foot Age : 40-49 20-29 19.64 (1.13-342.54)
Subjective health status : unhealthy healthy 6.70 (1.13-39.77)
VDT work time(hour/day) : >8 <4 11.33 (1.25-102.47)
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