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— Abstract —

Incidence of Abnormal Liver Function and Risk
Factors in Male Employees

Young-Ae Ha, Kyeong-Dong Chung, Byung-Yeol, Chun*

Department of Occupational Medicine, Dong-Kang General Hospital
Department of Preventive Medicine, College of Medicine, Kyungpook National University™

Objectives : This study was conducted to estimate the incidence of abnormal liver
function and risk factors in male employees of an industry in Ulsan City.

Methods : Five hundreds and seventy nine male employees were selected as the study
cohort and 533(92.1%) of them were followed after one year. The blood sample was col-
lected to test for AST, ALT, »~GTP, total-cholesterol, fasting blood sugar and a self-
administered questionnaire on life style was done. General characteristics(age. marital
status., educational level), job department, exposure status for organic solvents, life
style(alcohol, smoking, exercise, diet), past history of liver disease, family history of liver
disease, drug intake, HBsAg, blood glucose, total-cholesterol were considered as risk fac-
tors. The result of liver function test after 1 year follow-up was treated as dependent
variable. The operational definition of abnormal liver function was as follows: those who
had abnormal liver functions in the two repeated tests with one month interval.

Results @ The annual incidence of abnormal liver function was 9.6 per 100 and age-
standardized incidence was 9.5. BMI, alcohol, past history of liver disease, and meat
intake were significantly related to the incidence(p<0.05). In multiple logistic regression
analysis, BMI(RR=2.70. 95% CI=1.41-5.16) and alcohol(RR=1.98. 95% CI=1.08-3.60) were
proved as the significant variables. By stratified analysis considering changing pattern of
alcohol and BMI, the relative risk of the ‘BMI normal-normal and alcohol intake high-
high’ group was 2.24(95% CI=1.09-4.62) and that of the ‘BMI obese-obese and alcohol
intake high-high’ group was 5.66(95% CI=2.69-11.88) compared with that of ‘BMI normal-
normal and alcohol intake low-low’ group.

Conclusions : The age-standardized annual incidence of abnormal liver function was
9.5 per 100 in male employees. Thus, an active effort for reducing alcohol intake and
controlling BMI should be done to reduce the incidence.

Key Words : Male employees, Abnormal liver function, Incidence, Risk factors
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Table 1. Spearman’s correlation coefficients by variable

Variables rr P-value
Weekly alcohol amounts 0.75 0.0001
Smoking 0.90 0.0001
Exercise 0.71 0.0001
Fatty food intake 0.72 0.0001
Sugar intake 0.67 0.0001
Vegetable intake 0.57 0.0041
Meat intake 0.81 0.0001
Herbal drug intake 0.68 0.0001
Drug intake 0.79 0.0001
Hepatotonics intake 0.70 0.0001
Healthy food intake 0.49 0.0013
History of liver disease 0.91 0.0001
Family history of liver disease 0.64 0.0001

*r : spearman correlation coefficients
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Table 2. Comparison of characteristics between lost-to-follow-ups and follow-ups

Follow-ups Lost-to—-follow-ups P-value
(n=533) (n=46)
Age(means+S.D) 37.1+8.9 41.2+11.3 0.032*
HBsAg positive 7.1% 6.5% 0.878'
* T-test
" Fisher’s exact test
24 _TI_I_

Table 3. Annual incidence rates of abnormal
liver function(per 100) by age

No. of Incidence

Age(years) subject rates P-value
25~29 167 7.8
30~34 86 10.5
35~39 74 10.8 0.742
40~44 53 5.7
45~49 97 12.4
50~ 56 10.7
533 9.6
Age-adjusted 9.5

* Chi-square test
" Population in Korea as of 1997.
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Table 4. Annual incidence rates of abnormal liver function(per 100) by

general characteristics

No. of Incidence
. P-value
subject rates
Marital status
married 399 10.5 0.195*
single 134 6.7
Educational level
<high school 250 7.2 0.081*
>college 283 11.7
Job department
office 212 8.0 0.323*
field 321 10.6
Organic solvents exposure
no 433 10.4 0.178*
yes 100 6.0

* Chi-square test

Table 5. Annual incidence rates of abnormal liver function(per 100) by life style

No. of Incidence
. P-value
subject rates
BMI
(25 443 7.4 0.002*
> 25 90 20.0
Alcohol intake(mg/week)
0 60 6.6 0.017*
0.1~86.4 278 6.8 0.022"
>86.5 19.5 14.3
Smoking
non-smoker 140 9.3 0.989*
ex-smoker 74 9.5 0.882"
current-smoker 319 9.7
Exercise
none 226 9.3 0.868*
1-2 times/week 213 10.3 0.941"
>3 times/week 94 8.5

* Chi-square test

' Mantel-Haenszel chi-square test for trend
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Table 6. Annual incidence rates of abnormal liver function(per 100) by diet

No. of Incidence
. P-value
subject rates
Fatty food
favorite 7 11.7 0.775"
so and so 364 9.1 0.707"
unfavorite 92 9.8
Sugar
favorite 80 8.8 0.638"
so and so 380 10.3 0.715"
unfavorite 73 6.8
Vegetable(time/day)
>1 221 11.3 0.249"
1 312 8.3
Meat(time/week)
<2 457 8.1 0.005"
>3 76 18.4

* Chi-square test
" Mantel-Haenszel chi-square test for trend

Table 7 Annual incidence rates of abnormal liver function(per 100) by drug

No. of Incidence
. P-value
subject rates
Herbal drug intake
no 447 9.6 0.927*
yes 86 9.3
Drug
no 511 9.4 0.457"
yes 22 13.6
Hepatotonics
no 463 9.7 0.761*
yes 70 8.6
Healthy food
no 489 9.6 0.911"
yes 44 9.1

* Chi-square test
' Fisher’s exact test
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Table 8. Annual incidence rates of abnormal liver function(per 100) by
past history, family history, HBsAg positive.

No. of Incidence
. P-value
subject rates
Past history of liver disease
no 438 8.2 0.023*
yes 95 15.8
Family history of liver disease
no 464 9.3 0.540*
yes 69 11.6
HBsAg
negative 495 9.3 0.394'
positive 38 13.2

* Chi-square test
" Fisher's exact test

Table 9. Annual incidence rates of abnormal liver function(per 100) by
total-cholesterol, fasting blood sugar, BEPSI score

No. of Incidence
. P-value
subject rates
Total-cholesterol
{ 240 mg/dl 499 9.2 0.350"
> 240 mg/dl 34 14.7
Fasting blood sugar
(120 mg/dl 508 9.5 0.723'
> 120 meg/dl 25 12.0
BEPSI score
(2 301 10.3 0.514*
> 2 232 8.6
* Chi-square test
' Fisher’s exact test
Table 10. Multiple logistic regression analysis.
Variables Relative risk (95% C.1.)
BMI(= 25/¢25) 2.70 (1.41~5.16)
Alcohol(>86.5 mg/{86.5 mg) 1.98 (1.08~3.60)
Past history(yes/no) 1.60 (0.79~3.26)
Age(years) 1.01 (0.97~1.04)
Department(field/office) 0.91 (0.50 ~1.67)

#737F 1.41~5.16), S5l vlag w3

= o
We oldad WA EC] 2.1y o E3he

A=7F 1.98(95% Al= 73 1.08~3.60)% oIt 5ol B=55 1.984 o =3kth(Table 10).
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Table 11. Stratified analysis of abnormal liver function by BMI and alcohol intake

No. of Incidence Relative risk
subject rates (95% C.1.)
BMI change
normal-normal 420 7.1 1.00
normal-obese 23 13.0 1.83 (0.06~5.54)
obese -normal 9 22.2 3.11 (0.87~11.08)
obese -obese 81 19.8 2.77 (1.58~4.83)
Alcohol intake change
low - low™ 309 6.5 1.00
low - high' 29 10.3 1.60 (0.51~5.06)
high - low 33 9.1 1.41 (0.44~4.48)
high - high 162 15.4 2.38 (1.37~4.16)

*low : alcohol intake ¢ 86.5 mg/week
"high : alcohol intake > 86.5 mg/week

Table 12. Stratified analysis of abnormal liver function(per 100) by combination of BMI and alcohol intake

No. of Incidence Relative risk
subject rates (95% C.1.)
BMI change Alcohol change
normal — normal low - low 250 L2 1.00
normal - normal low - high 26 7.7 1.48(0.35~6.20)
normal - normal high - low 24 1.2 0.80(0.11~5.86)
normal - obese low - low 13 15.4 2.96(0.74~11.76)
normal - obese low - high 3 33.3 6.41(1.19~34.59)
normal - obese high - low 1 0
normal - obese high - high 6 0
obese -normal low - low 6 16.7 3.21(0.50~20.71)
obese -normal high - low 1 0
obese -normal high - high 2 50.0 9.62(2.18~42.39)
obese — obese low - low 40 10.0 1.92(0.66~5 61)
obese - obese high - low 7 28.6 5.50(1.52~19.87)
obese - ohese high - high 34 294 A.66(269~11.88)
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