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A Relationship between Cumulative Trauma Disorder and the Type of
Workstations and Chairs in Workers with Repetitive Motion Tasks

Hyun-Gi Jeong”, Youngman Roh”, Hyeon Woo Yim”
Chung Yill Park”, Chun Hwa Jeong”

Department of Occupational Medicine, Soonchonhyang University Hospital’
Department of Preventive Medicine, Industrial Medical Center, The Catholic University of Korea”
Industrial Health and Environmental Division, Ministry of Labor”

Objectives : The main purpose of this study was to investigate relationship between
cumulative trauma disorders(CTDs) and the types of workstation and chair in workers
with repetitive motion tasks.

Methods : The study subjects were 77 repetitive motion tasks workers at small manu-
facturing industries in Seoul and Gyung-gi district area. A questionnaire was used to
obtain about health practice for prevention and prevalence of CTDs by worker. The type
of Workstations and chairs in workers were measured and analyzed with prevalence of
CTDs by logistic regression.

Results : Eighty-six percent of workers recognized that work posture was related to
workstation and chair. Most employers and employees didn't follow the work practice
guidelines for workers with repetitive motion tasks. The prevalence of CTDs was 64% by
questionnaire. The prevalence of pain in shoulder, neck, back, and arm were 38%, 15%,
6%. and 5%. respectively, and the pain started after working an average duration of 16.5
months. The CTDs symptoms were significantly related to thickness of workstation,
height of workstation, length of knee depth under workstation, height of back rest,
height of seat pan, depth of sitting surface, width of sitting surface, and length from
workstation surface edge to shoulder. By multiple regression analysis of each risk factor,
prevalence of CTDs was highly correlated with height of back rest, height of seat pan,
and depth of sitting surface.

Conclusions @ This study suggests that workstations should be made adjustable for
height and chairs should be equipped with seat pan height control, enough sitting surface
for depth and width, back rest height and angle control. The workers should use the
right working postures, exercise for health, occupational health education, and rest
breaks and the manager of company should be educated for the preventing of CTDs.

Key Words : CTDs, Shoulder, Neck, Workstation height, Seat pan height, Work postures
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Table 1. Description of workstation, chair, and
working postures

Workstation
© Workstation thickness(cm)
@ Workstation height(cm)
® Length of knee depth under worksta-
tion(cm)
Chair
@ Back rest height(cm)
® Seat pan height(cm)
® Depth of sitting surface(cm), Width of sit-
ting surface(cm)
Working postures
@ Length from workstation surface edge to
shoulder (cm)
Length from workstation surface to
elbow (cm)
(® Maximum hand movement range(cm)
Length from back to back-rest(cm)
@ Length from workstation surface to chair
seat pan(cm)
@ Length from back-rest top to head(cm)
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Fig. 1. Diagram of workstation and chair size
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Table 2. General characteristics of subjects
(No(%). Mean+SD)

Total(n=77)

Sex male 24(31.2)

female 53(68.8)

Recognition of chair Yes 66(85.7)

and workstation® No 11(14.3)
Age(years) 33.2+ 9.7
Body weight(kg) 59.5+ 9.6
Body height (cm) 161.6+ 9.2
Work duration(months) 26.7+29.2
Daily work time(hours) 8.5+ 1.1

* Recognition chair and work affect work posture
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Table 3. Health practice for prevention of CTD by manager Number (%)
Item Enforcement(+) Enforcement(—)
Occupation health education 5( 6.5) 72(93.5)
Exercise for health before and after work 10(13.0) 67(87.0)
Symptoms survey by questionnaire 11(14.3) 66(85.7)
Medical examination before work disposition 13(16.9) 64(83.1)
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Table 4. General characteristics of surveyed

chairs

Ttem Number (%)
Height control Yes 4( 5.2)
No 73( 94.8)

Arm-rest Yes 5( 6.5
No 72( 93.5)

Material Iron 77(100.0)
Wood 0( 0.0)

Etc 0( 0.0)

Rotation of seat pan Yes 5( 6.5
No 72( 93.5)

Wheel of chair Yes 2( 2.6)
No 75( 97.4)

Back-rest Yes 77(100.0)
No 0( 0.0)

Support from lumbar Yes 7C 9.1
vertebrae to shoulder No 70( 90.9)
Height control Yes 0( 0.0)
No 77(100.0)

Angle control Yes 2( 2.6)
No 75( 97.4)

Material of sitting surface Vinyl 60( 77 9)
Leather 1( 1.3)

Wood 6( 7 8)

Ete 10( 13.0)

Number of legs Four 75( 97.4)
Five 2( 2.6)
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Table 5. General characteristics of surveyed

workstation

Item Number (%)
Height control Yes 0C 0.0)
No 77(100.0)

Material Tron 77(100.0)
Wood 0C 0.0)

Etc 0C 0.0

Number of worker 1 30( 39.0)
2~3 13( 16.9)

4 20( 26.0)

5 above 14( 18.2)

Objects accumulation Yes 9( 11.7)
under wkstation No 68( 88.3)
Foot rest usage Yes 2( 2.6)
No 75( 97.4)

Table 6. Selected dimensions for workstation and

chair
Item Mean+SD
Workstation
@®* Workstation thickness(cm) 5.0+ 3.0
(@ Workstation height(cm) 73.5+ 2.0
® Length of knee depth
under workstation(em) 46.3+18.2
Chair
@ Back rest height(cm) 35.0+ 5.6
(® Seat pan height(cm) 44.2+ 3.6
® Depth of sitting surface(cm) 37.5+ 2.2
Width of sitting surface(cm) 37.9+ 2.3

* Numbers in circle are indicated in figure 1.
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Table 7. Selected reach and related length data = “73°], Ueole BSF5, 7I= 164 cnm|Rte]A]
for working postures 275, Add e FASFE, A9d =ole
27re A=A z 2 [Re) zzLTg:/\% 51?__]_—
@ Length from workstation © al~ 44 emBo 274 1_{ W= °
surface edge to shoulder (em) 13.4+ 9.3
Length from workstation Table 8. Distribution of subject with CTD by
surface to elbow(cm) — 0.5+ 8.0 body part Number(%)
® Maximum hand movement Part of body Pain
range(cm) 66.5+21.5
Length from back to Yes No
back-rest(cm) 4.2+ 6.1 Back 406.1) 62(93.9)
@ Length from workstation Neck 10(15.2) 56(84.8)
surface to chair seat pan(cm) 29.5+ 3.2 Shoulder 25(37.9) 41(62.1)
@ Length from back rest top Arm/Elbow 3(4.6) 63(95.4)
to head(cm) 47.2+ 8.8 Total 42(63.6) 24(36.4)
Table 9. The degree of pain in each body part Number (%)
Pain Back Neck Shoulder Arm/Elbow Total
No 7(16.7) 3(7.1) 5(11.9) 6(14.3) 21(12.5)
Mild 16(38.1) 21(50.0) 21(50.0) 10(23.8) 68(40.4)
Moderate 5(11.9) 5(11.9) 8(19.0) 8(19.0) 26(15.5)
Severe 2( 4.8) 2( 4.8) 5(11.9) 1( 2.4) 10( 6.0)
Intolerance 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
No response 12(28.6) 11(26.2) 3( 7.1 17(40.5) 43(25.6)
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Table 10. Associations with cumulative trauma disorder of upper extremities in Chi-square test

Number (%)

Item Symptoms(+) Symptoms(—) P-value

Sex female 32( 72.7) 12(27.3) 0.030
male 10( 45.5) 12(54.5)

Age(years) 20~29 13( 48.1) 14(51.9) 0.043
30~39 13( 65.0) 7(35.0)
>39 16( 84.2) 3(15.8)

Body height (cm) 140~156 15( 71.4) 6(28.6) 0.042
157~163 170 77.3) 5(22.7)
164~180 10( 43.5) 13(56.5)

Body weight (kg) 45~54 13( 65.0) 7(35.0) 0.421
55~60 16( 72.7) 6(27.3)
61~89 13( 54.2) 11(45.8)

Work time(hours) 8 34( 65.4) 18(34.6) 0.800
9~10 6( 60.0) 4(40.0)
12 2( 50.0) 2(50.0)

Work duration(months) 1~12 12( 46.2) 14(53.8) 0.058
13~36 14( 73.7) 5(26.3)
>36 16( 76.2) 5(23.8)

Workstation thickness(cm) 1~2 3( 30.0) 7(70.0) 0.000
3~5 26( 92.9) 2(7.1)
6~10 13( 46.4) 15(53.6)

Workstation height(cm) 67~T72 14( 63.6) 8(36.4) 0.015
73~74 17( 51.5) 16(48.5)
>74 11(100.0) 0( 0.0)

Length of knee depth 20~40 20( 76.9) 6(23.1) 0.033
under workstation(cm) 41~44 6( 37.5) 10(62.5)
>44 16( 66.7) 8(33.3)

Back rest height(cm) 21~33 13( 56.5) 10(43.5) 0.009
34~37 13( 50.0) 13(50.0)
>37 16( 94.1) 1( 5.9)

Seat pan height (cm) 38~42 8( 34.8) 15(65.2) 0.002
43~44 15( 75.0) 5(25.0)
>44 19( 82.6) 4(17.4)

Depth of sitting surface(cm) 34~37 12( 41.4) 17(58.6) 0.003
38~39 20( 87.0) 3(13.0)
40~41 10( 71.4) 4(28.6)

Width of sitting surface(cm) 34~35 9( 75.0) 3(25.0) 0.008
36~37 10( 40.0) 15(60.0)
>37 23( 79.3) 6(20.7)

Length from workstation <12 16( 69.6) 7(30.4) 0.013
surface edge to shoulder (em) 12~16 19( 79.2) 5(20.8)
17~37 7( 36.8) 12(63.2)

Maximum hand movement 24~57 15( 65.2) 8(34.8) 0.076
range(cm) 58~179 9( 45.0) 11(55.0)
80~104 18( 78.3) 5(21.7)

Length from workstation —18~—1 13( 54.2) 11(45.8) 0.421
surface to elbow(cm) 0~1 16( 72.7) 6(27.3)
2~17 13( 65.0) 7(35.0)

Length from back rest top 13~43 18( 75.0) 6(25.0) 0.055
to head(cm) 44~52 15( 71.4) 19(28.6)
53~65 9( 42.9) 19(57.1)

Length from back 0 22( 55.0) 18(45.0) 0.160
to back-rest(cm) 1~10 10( 83.3) 2(16.7)
11~20 10( 71.4) 4(28.6)

Length from workstation 22~29 20( 80.0) 5(20.0) 0.035
surface to chair seat pan(cm) 30~31 14( 63.6) 8(36.4)
32~34 8( 42.1) 11(57.9)
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Table 11. Associations with shoulder and neck in Chi-square test Number (%)
Item Symptoms(+) Symptoms(—) P-value
Shoulder

Age(years) 20~29 5(18.5) 22(81.5) 0.019
30~39 9(45.0) 11(55.0)
>39 11(57.9) 8(42.1)

Workstation thickness(cm) 1~ 2 2(20.0) 8(80.0) 0.001
3~ 5 18(64.3) 10(37.5)
6~10 5(17.9) 28(82.1)

Workstation height(cm) 67~72 7(31.8) 15(68.2) 0.000
73~74 8(24.2) 25(75.8)
>74 10(90.9) 1(9.1

Seat pan height (cm) 38~42 4(17.4) 19(82.6) 0.009
43~44 7(35.0) 13(65.0)
>44 14(60.9) 9(39.1)

Depth of sitting surface(cm) 34~37 6(20.7) 23(79.3) 0.033
38~39 11(47.8) 12(52.2)
40~41 8(57.1) 6(42.9)

Body weight (kg) 45~54 7(35.0) 13(65.0) 0.027
55~60 13(59.1) 9(40.9)
61~89 5(20.8) 19(79.2)

Neck

Back rest height(cm) 21~33 3(13.0) 20(87.0) 0.018
34~37 (3.9 25(96.1)
>37 6(35.3) 11(64.7)

Seat pan height (cm) 38~42 2( 8.7) 21(91.3) 0.011
43~44 7(35.0) 13(65.0)
>44 (4.3 22(95.7)

Table 12. Logistic regression analysis of risk factors on cumulative trauma disorder
Item Symptoms(+) Symptoms(-) Odds ratio 95.0 % C.1.
Back rest height(cm)

21~33 13(56.5) 10(43.5) 1.000
34~37 13(50.0) 13(50.0) 0.769 0.249~ 2.375
>38 16(94.1) 1( 5.9 12.308 1.388~109.097
Seat pan height(cm)
38~42 4(17.4) 9(82.6) 1.000
43~44 7(35.0) 3(65.0) 5.625 1.492~ 21.203
>45 14(60.9) 9(39.1) 8.906 2.245~ 35.330
Depth of sitting surface(cm)
34~37 6(20.7) 23(79.3) 1.000
38~39 11(47.8) 12(52.2) 9.444 2.281~ 39.104
40~41 8(57.1) 6(42.9) 3.542 0.895~ 14.007
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Table 13. Logistic regression analysis of risk factors on shoulder and neck
Item Symptoms(+) Symptoms(—) Odds ratio 95% C.1I.
Shoulder Sex
male 5(22.7) 17(77.3) 1.000
female 20(45.5) 24(54.5) 2.833 0.888 - 9.041
Body weight (kg)
45~54 7(35.0) 13(65.0) 1.000
55~60 13(59.1) 9(40.9) 2.683 0.767 - 9.378
61~89 5(20.8) 19(79.2) 0.489 0.127 - 1.880
Work time(hours)
8 18(34.6) 34(65.4) 1.000
9~10 5(50.0) 5(50.0) 1.889 0.482 - 7.396
12 2(50.0) 2(50.0) 1.889 0.245 -14.549
Work duration(months)
1~12 7(26.9) 19(73.1) 1.000
13~36 8(42.1) 11(57.9) 1.974 0.562 - 6.939
37~120 10(47.6) 11(52.4) 2.468 0.730 -8.344
Seat pan height(cm)
38~42 4(17.4) 19(82.6) 1.000
43~44 7(35.0) 13(65.0) 2.558 0.620 -10.546
>45 14(60.9) 9(39.1) 7.389 1.887 -28.939
Depth of sitting surface(cm)
34~37 6(20.7) 23(79.3) 1.000
38~39 11(47.8) 12(52.2) 3.514 1.042 -11.845
40~41 8(57.1) 6(42.9) 5.111 1.275 -20.488
Length from workstation surface to chair seat pan(cm)
22~29 13(52.0) 12(48.0) 1.000
30~31 8(36.4) 14(63.4) 0.527 0.164 - 1.700
32~34 4(21.1) 15(78.9) 0.246 6.359E-02-0.953
Neck Sex
male 4(18.2) 18(81.8) 1.000
female 6(13.6) 38(86.4) 0.711 0.178-2.835
Length from back rest top to head(cm)
13~43 6(25.0) 18(75.0) 1.000
44~52 2( 9.5) 19(90.5) 0.316 5.625E-02-1.773
53~65 2( 9.5) 19(90.5) 0.316 5.625E-02-1.773
AA =1 THOSHA, 1996 ANSI, 1996). Al dEFS Foka dAete 4R 85.7 %
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