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— Abstract —

A Study on the Risk Factors of Low Back Pain
in Computer Terminal Operators

Cheol-Ho Yi, Jung-Rae Park, Ae-Ri Cha,
Kwang-Wook Koh*, Young-Wook Kim**, Su-Ill Lee

Department of Preventive and Occupational Medicine,
College of Medicine, Pusan National University
Department of Occupational Medicine, Yangsan Samsung Hospital®
Health Control Center, Masan Samsung Hospital**

Low back pain in computer terminal operators is a very common but important symp-
tom. While the occupational risk factors of low back pain were approved obscurely, there
have been few studies on analysis or understanding of occupational risk factors.
Therefore, we studied occupational risk factors of low back pain, especially for ergonomic
factors as well as general characteristics of workers. We selected 98 subjects for this

study, computer terminal operators ordinary using computers in Pusan.

We calculated the subjective severity of low back pain of each operator by the Low
Back Pain Scoring System. The relation of low back pain score to general characteristics
of worker was also analyzed. We analyzed the relationship between low back pain score
and individual efforts to prevent low back pain. We measured the ergonomic factors of
each computer terminal operator - Trunk Inclination(TI), Arm Flexion(AF), Elbow
Angle(EA), Head Tilting(HT), Knee Angle(KA), using of foot plate and gap between the
popliteum and chair. The correlations between these ergonomic factors and low back pain

score were then analyzed.
And the results are as follows :

1. The prevalence rate of low back pain in computer terminal operators was 39.8% in
this study, when low back pain score was converted by the low back pain scoring system.
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2. According to general characteristics of workers related to low back pain, the scores
were higher in the older age group, the married and the longer work carriers, (p<0.05)

3. In the analysis of the relationship between low back pain score and individual effort
to prevent low back pain, regular exercise, history of schooling for prevention of low back
pain, and declaration of intention to participate in low back pain education or exercise
were stastistically significant(p{0.05). And the more severe the low back pain, the higher
the intention to participate in low back pain education they had in this study.

4. In the analyses of relationships or correlations between low back pain score and each
of the 7 categories of ergonomic factors, only head tilting had a weak reverse correlation
with low back pain(r=-0.2999, p<0.01),

From now on, cohort studies for the risk factors of low back pain of workers, who
have been forced te work in non-ergonomical positioning at the work site, will be neces-
sary. On the backgrourid of these ergonomic studies, the occupational health profession

should be required to manage ergonomic working conditions.

Key Words : Low back pain, Ergonomics, Videography
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Fig. 1. Ergonomic factors of upper extremities
and trunk

Table 1. Scoring system of low back pain according to duration, frequency and severity

Score 1 2 3 4 5

Duration <1 hour (1 day {1 week {1 month >1 month
Frequency rare 1/2-3month 1/month 1/week every day
Severity none mild moderate severe very severe
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Table 2. General characteristics of the subjects

Contents Mean+SD*
Age(years) 34.3+9.2
Gender(male : female) 8:90
Body weight (ke) 55.2+6.8
Height (cm) 160.2+5.0
Body Mass Index(ke/m2) 21.5+2.4
Marital status
’ unmarried 39(40 %)
married 58(59 %)
other state 1(1 %)
Education
high school 78(80 %)
college 20(20 %)
Working status
day-work only 23(23 %)
night-work only 1(1%)
alternately 15(15 %)
in three shift 23(23 %)
others 36(38 %)

* standard deviation

Htj e aztu] & o] 83t AIXAHE #YFsld =}
AE BN3lY 9 F84%, &9} 2lz}Alole]
B9 #%9 4RfFe 85 s BHAL
Student’ s t-test®} ANOVAE o]&3le] ¥A3}
Aok, BEAZA}, BSF 3%, ¥EA] 45 13
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Table 5. General characteristics and low back

Ao, AFrdEAe] 853849 Yo 6.40+2.70 pain score
Mok, a%el APBAYe] QAT HAL _ oo Statistios
W ARl ago2 AFHE 4Y of  VArEdes 855 Mean+SD p-value
4ol a¥%F olgke Ve F¥HE AS4e 8% Working status
3922 39.8 %It Night-work only 1  4.00+0.00 F=0.52
Alternately 15 6.47+2.70 p=0.72
3. ATOiARIe] oty SMD REXtele] 4 in three shift 23 6.30+2.75
FLES) others 36  6.14+2.99
_ Marrital status
QTR SRR L8AFHS FBYE yumarried 39 5.72+2.47° F=2.70
Ao Aste FRAF()7F 0.2124 o7 g9 A Married 58  6.90+2.80* p=0.04
Table 3. Low back pain scores of subjects G:) thers 1 4.00+£0.00
nder
Score Cases( %) Male 8 4.88+2.42 t=1.68
3 17(17.3) Eg‘:::;l:n 90 6.53+2.70 p=0.10
4 17(17.3) L
5 8(8.2) High School 78 6.47+2.86 t=2.23
College 20 6.10£2.00 p=0.58
6 10(10.2) Smoking
7 7(7.1)
8 17(17.3) Non-smoker 90 6.51+2.70
9 9(9.2) Ex-smoker 3 3.331:0.58
Smoker 6.00+3.00
10 7(7.1) Drinking
1 4(4.1) .
14 22.0) Non-drinker 48 6.86t2.86 F=1.75
Ex-drinker 1 4.00 p=0.18
total 98(100) Drinker 49 5,98+2.50
Mean=*8D - 6.40+2.70 * indicates significantly statistical differences

Table 4. Correlation between low back pain score and variables of general characteristics

Variables Age Tenure Weight " Height BMI* Score

Age 1.00

Tenure 0.96* 1.00

Weight 0.32* 0.34* 1.00

Height 0.11 ~0.13 0.41* 1.00

BMI** 0.41* 0.44* 0.84* -0.12 1.00

Score 0.27* 0.21" -0.08 -0.02 -0.07 1.00
* p¢0.05

** Body mass index
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Table 6. Efforts to prevent low back pain and
low back pain scores

Table 7. Past low back pain history and low
back pain score

Score Stastics Statistics
. . +
Variables Cases Mean+SD p-value Variables Cases Mean+SD p-value
Regular exercise LBP before present job
Yes 21 5.95+2.67 F=3.16 No 89  6.34+2.77 F=0.00
No 41  5.85%2.22* p=0.04 Yes 4 6.256+£1.89 p=0.97
Intermittent(>1/weeks) 36  7.28+3.05* Non-response 5  7.715%+2.35
Pre-duty exercise Recent low back pain
Every day 6 7.17£3.43 F=0.77 No 67  5.37+2.06* F=50.04
Occasionally 40 6.68+2.78 p=0.47 Yes 26  8.96+2.52* p=0.00
None 52  6.10x2.58 Non-response 5 6.80t2.68
LBP education history Absence due to low back pain
No 86 6.15+2.67* t=2.48 No 87 6.18+2.55* F=14.97
Yes 12 8.17%2.33* p=0.02 Yes 8 9.75+2.12* p=0.00
Participation in LBP education Non-response 3 3.66%1.15
No 24 5.50+2.00* F=4.76 Accidental history
Yes 72  6.69+2.88* p=0.03 No 91 6.45+2.72 F=0.05
Non-response 2 6.50+2.12 Yes 4 6.75+3.21 p=0.83
Participation in LBP exercise Non-response 3 4.33+1.15
No 15 5.00%2.04* F=4.59 * indicates significantly statistical differences
Yes 77 6.64+2.81* p=0.04 (p<0.05)
Non-response 6 6.81+2.01
Satisfaction of Job e 24
Perfect 14 17.00+2.36 -
A0 % O A =0
Good 40 6534271 F=0.81 Sf"‘ A 3.}‘: _ Mxlﬂf'] Sg&,:&%@
Ordinary 39 5.97+2.86 p0.52 T 7.28%3.05%, A3 A A AYAES] ¥
Poor 3 6.33+2.51 T 8545E 5.85+2.224 1gln FIFHo= ¢
Very poor 1 9.00+0.00 23 APAEY] 285HeE 5.95+2.67H 01

* indicates significantly statistical differences
(p<€0.05)
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Table 8. Position of the lower extremities and
low back pain scores

. Score  Statistics
Variables Cases Mean+SD  p-value
Knee angle

Below 90 degree 24 6.71+£2.56 t=0.65
Above 90 degree 74 6.30+2.76 p=0.53
Gap between popliteum and chair
Positive(leaving space) 43 6.26+2.81 F=1.12
Zero(attachment) 26 5.96+2.29 p=0.33
Negative(compression) 29 7.00+2.87
Foot plate
Without 52 6.48+2.74 t0.32
With 46 6.30+2.69 p=0.83

Table 9. Correlations between low back pain scores
and factors of the upper extremities

Score AF(%) EA(%) TI(%) HT
Score 1.0000
AF(%)*™ -0.0846 1.0000
EA(%)** -0.0465 0.6444" 1.0000
TI(%)* -0.0568 0.3671" 0.0795 1.0000
HT** -0.2999* 0.1748 0.0402 0.2091* 1.000
* p€0.05

** AF(%) ; Percentile of arm flexion,
EA(%) : Percentile of elbow angle,
TI(%) : Percentile of trunk inclination,
HT : head tilting

B TH(p<0.05).
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Fig. 2. Correlation between low back pain score and head tilting
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