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— Abstract —

Relationships between Work Postures and Upper Extremity
Cumulative Trauma Disorders in Medical Insurance Bill Reviewers

Yun Geun Lee, Shang Hyuk Yim*

Research Room for Industrial Health, Kooro Clinic
Center of Health Management, Jungang General Hospital™*

The purpose of this study is to investigate the relationship between the work postures and upper
extremity cumulative trauma disorders(CTDs) in female medical insurance bill reviewers(n=448).
This studv ncluded diagnosis for CTDs, anthropometry and job analysis (workstations and posture).

The characicristics of subject were 33.6 years of average age and 8.7 years of average work duration.
The resul's were as fallows.
Ergonoi o conditions of workstation were unsuitable compared with anthropometry result. The

height of work surface(79.5 cm) and chair(43.0 cm)were high, work space was small, and legs space
under the (. le was limited.

Work posiures were awkward compared with recommended neutral postures. Neck flexion(21.0-
36.0°). elbow elevation, shoulder abduction (46.0-47.0%), wrist radial and ulnar deviation, forearm
supination .14 pronation, and wrist repeated motion(12.7-21.5 freq./min) were analyzed as hazardous
risk factors by job analysis. 5

The prevalence of CTDs was 32.8 % by medical diagnosis. The prevalence rate of CTDs in haz-
ardous work posture group was significantly greater than safe work posture group both neck-shoulder
(relative prevalence = 5.2, p<0.001) and wrist-hand (relative prevalence = 2.5, p<0.05).

Key Words : Cumulative trauma disorders(CTDs), Job analysis. Work postures,
Medical insurance bill reviewers [
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Table 1. Contents of medical diagnosis and job analysis for cumulative trauma disorders

Medical diagnosis

1) Symptoms survey by questionnaire (Likert scale)

*#2) Physical examinations (Hales et al., 1992, 1994)
Tendon, nerve, muscle, and joint related disorders at neck, shoulder, elbow,

wrist, and finger

Anthropometry

Work postures

Workstations

3) Clinical laboratory test :
ESR, CRP. UA, rheumatoid factor, and uric acid
4) Range of motion : Neck, shoulder, elbow, wrist, and finger

Height, sitting height, hip breadth(sitting), elbow rest height(sitting), popliteal
height(sitting), buttock to popliteal length(sitting), eye height(sitting), forearm
length, wrist circumference, and wrist diameter.

1) Neck-shoulder posture :
Neck flexion, elbow elevation, and shoulder abduction

2) Wrist-hand posture :
Radial and ulnar deviation, supination and pronation, and frequency of
repeated motion

1) Dimension of table and chair :

Height, width, depth, backrest angle, and armrest height
2) Space for legs(height, width and depth)
3) Contact stress(sharp edge of work surface)

* After performing each physical examination, the discomfort was quantified with Likert Scale: 1 = no pain, 2 = mild
pain, 3 = moderate pain, 4 = severe pain, and 5 = the worst pain ever experienced. Test were considered significant

if the discomfort score was > 3.

Table 2. Criteria for work-related cases of cumulative trauma disorders (Hales et al., 1994)

Pain, aching, stiffness, burning, tingling, or numbness

Symptoms occurred within the past year

No previous accidents or trauma within the past year

Symptoms began after employment with the company

Symptoms occurred on the current job

Symptoms lasted for more than 1 week, or occurred at least once a month
Positive physical finding of the symptomatic joint area
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Table 3. Summary of the risk factors, corresponding joints related to pain, and hazard classification

Corresponding joints

Hazard classification

Risk factors
related to pain Hazardous Safe
Neck flexion Neck-shoulder =20° )
Elbow elevation Neck-shoulder Present Absent
Shoulder abduction Neck-shoulder > 45° < 45°
Wrist radial & ulnar deviation Wrist-hand Partial Neutral
Forearm supination & pronation Wrist-hand Partial Neutral
Wrist-hand repeated motion(frequency) Wrist-hand = 10/min < 10/min
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Table 4. General characteristics of study subjects
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Table 5. Results of anthropometry (n=183, unit : cm)

Contents
Percentile
5th 50th 95th
Height 1502 159.0 166.0
Sitting height 82.1 85.5 89.9
Eye height, sitting 711 75.0 79.2
Elbow-rest height, sitting 24.0 26.1 30.2
Popliteal height, sitting 36.6 40.0 43.0
Buttock to Poplitea] 30.9 45.0 454
length, sitting
Hip breadth, sitting 324 35.2 38.9

General characteristics Mean + S.D., No.(%)

Total number 448(100.0 %)
Mean age 33.6 £4.2yrs.
No. of married 356 (79.5 %)
Work duration at current job 8.7 £4.4 yrs.
Education High school 102 (24.1 %)
College 340 (75.9 %)
Job category  1st Review 226 (50.4 %)
Data checking 71 ( 8.0%)
Data correcting 29( 6.5%)
2nd Review 36( 8.0%)
"Others 86 (19.2 %)

1) Others : General affairs, computer programing, bill
receiving, and civil affairs

Table 6. Results of measuring workstation (unit : cm)

ltems Mean(n=12) S.D.
Table "(hX w X d) 745%105.0X75.5 05x03x03
Height of Awork surface 79.5 52
Chair (hXw X d) 43.5X450%41.0 5.3x0.2x0.3
Angle of back-rest 100° 2.5°
Height of arm-rest 20.1 1.5
Space for legs under 615X52.5%287  03x02x02

the table(h X w x d)

"hxwxd : height X width X depth
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Table 7. Results of measuring work posture according to job category (Mean£S.D.)

"Job catcgory

Work posture
A(n=5) B(n=5) C(n=5) D(n=5) E(n=8)
Neck-shoulder posture
Neck flexion 27+6° 3248° 36+8° 2172 16+5°
Elbow elevation Present Present Present Present Absent
Shoulder abduction 38+8° 47+9° 46+10° 31+8° 15+£6°
Wrist-hand posture
Wrisl radial & ulnar deviation Non-neutral Non-neutral ~ Non-neutral Neutral Neutral
Forearm supination & pronation Non-neutral ~ Non-neutral ~ Non-neutral Neutral Neutral
Freq. of wrist repeated
g, M WIISLISpERS 12.7:4.8 21.549.5 20.3£9.3 2.40.9 1.220.3
motion(Freq./min.)
YA - 1st Review, B : Data checking, C : Data correcting, D : 2nd Review
E : Others(General affairs, computer programing, bill receiving. and civil affairs)
Table 8. Hazard classification of work posture according to job category
“Job category
Work posture
A B B! D E
"Neck-shoulder posture "H H H H
“Wrist-hand posture H H H S S

"Neck-shoulder posture : Neck flexion, elbow elevation. and shoulder abduction
“Wrist-hand posture : Wrist radial and ulnar deviation. forearm supination and pronation. and freq. of wrist repeated

motion

A+ 1st Review. B : Data checking, C : Data correcting. D : 2nd Review
E - Others(General affairs, computer programing, bill receiving. and civil affairs)

"H : Hazardous. S : Safe
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Table 9. Results of diagnosis for cumulative trauma disorders by job category No.(%)

Positive Negative

Job Category

Total "D category  C category R category Sub total A category
Ist Review 226(100.0) 29(12.8) 42(18.6) 6(2.7) 77(34.1) 149(65.9)
Data checking 71(100.0) 12(16.9) 21(29.6) 4(5.6) 37(52.1) 34(47.9)
Data correcting 29(100.0) 3(10.3) 8(27.6) ' 1(3.4) 12(41.4) 17(58.6)
2nd Review 36(100.0) 2( 5.6) 11(30.6) 2(5.6) 15(41.7) 21(58.3)
“Others 86(100.0) 1( 1.2) 5( 5.8) 0(0.0) 6( 7.0) 80(93.0)
Total 448(100.0) 47(10.5) 87(19.4) 13(2.9) 147(32.8) 301(67.2)

"D category means disease category needed further medical treatment.
C category means disease category needed no medical treatment.

R category means recheck needed further evaluation.
A category means normal.

*Others : General affairs, computer programing, bill receiving, and Civil affairs
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HAHE 10).

A7 zhzte] Q] Y8EE Z-of 9 R &5
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A oJBo] Hct 7] o)&) AdAiMel AT F-F
= AuscHE 8). 2 dx 1xMIAL ALY, A
A, 23 AAl ZYGL S-oi7 T AR
FAHe] gEAo] A AP E (Hazardous
group), 183 AF, U9, vy, AIAE F
o] 7]et e 93] gl 2 (Safe group)
oz RREAT. &£2-& 299 BAH AUl
Me 1a3R0AE ZA, Adad ZAde] fidae] sl
= FAPFez, a2z 2aHAe A, U4, ¥y
A, AN Fo 7 AAAEL APl sle
Alzoz HrFEATHE ).

o83 AE EUE ARz HELd S84
TR ASale] BAE BAF A Bl F
9o} gAY ZgA e sl AP0l e AT
o] £ 29 FHAPAEAR FH o) 36.2 BE 9
#A4do] gl ZAF(7.0 %)l H|&] AR =R 52
v 2 Aoz EMLYCHE 11, p<0.001). EZ &
-2 Rojel AAE AQaAel s $18Ae] A=
AA7e] FY ¥4 FHA3EEE fHE0] 12.3
%2 AP ge AAT@.9 %)<l vl R
2 2,50 2 Aec= YepdrHFE 12, p<0.05).

Table 10. Various variables by result of diagnosis for cumulative trauma disorders No.(%)

General characteristics Total Positive Negative P-value
No. of workers 448(100.0) 147(32.8) 301(67.2)
Mean age(yrs.) 33.6+4.2 33.64.1 33.5+4.3 0.940
Work duration(yrs.) 8.7+4.4 8.9+4.5 8.6+4.4 0.434
Education  High school 102(100.0) 40(39.2) 62(60.8) 0.080
College 340(100.0) 102(30.0) 238(70.0)
Marriage  Single 92(100.0) 28(30.4) 64(69.7) 0.195
Married 356(100.0) 119(33.4) 237(66.6)
Table 11. Prevalence of cumulative trauma disorders by hazard classification in neck-shoulder
EF 0 No. of No. of positive in Prevalence Relative
Hazard classification g P-value
workers neck-shoulder disorders rate prevalence
"Hazardous group 362 131 36.2 %
“Safe group 86 6 TO% 52 0.000
Total 448 137 30.6 %

"Hazardous group : 1st Review, data checking, data correcting. and 2nd review
“Safe group : General affairs, computer programing, bill receiving. and civil affairs



Table 12. Prevalence of cumulative trauma disorders by hazard classification in wrist-hand

. . No. of No. of positivein Prevalence Relative
Hazard classification . . P-value
workers wrist-hand disorders rate prevalence
"Hazardous group 326 40 12.3 %
“Safe group 122 6 4.9 % 2.5 0.020
Total 448 46 10.3 %

"Hazardous group : Ist Review, data checking, and data correcting
“Safe group : 2nd Review, general affairs, computer programing, bill receiving, and civil affairs
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