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The effect of smoking and drinking habit on
the health status of lead workers

Choong Koo Lee, Yong Bae Kim, Gap Soo Lee, Kyu Yoon Hwang,
Hwa Sung Kim, Sung Soo Lee, Kyu Dong Ahn, Byung Kook Lee

Department of Preventive Medicine, Medical College and Institute of

Industrial Medicine, Soonchunhyang University

To investigate the effect of smoking and drinking habit on the health status in lead
using industries, 2,785 male workers in lead using industries (7 storage battery indus-
tries, 7 secondary smeiting and related industries, and 4 primary metal and other man-
ufacturing industries) were selected for this study. This study was carried out as a
part of periodic health examination. Selected study variables were zinc protopor-
phyrin in whole blood (ZPP), SGOT and SGPT for laboratory test. Questionnaire for
lead related symptoms and smoking and drinking habit was provided to all the wor-
kers and filled up by themselves and reconfirmed by physician. The results obtained
were as follows; A

1. The overall smoking and drinking rate of study population were 69.8% and 73.
6%, respectively. While the smoking and drinking rate of storage battery workers
were 68.8% and 72.3%, those of secondary smelting industries and other industries
were 66.0% & 66.4% and 74.6 & 80.3% respectively.

2. While the mean values of blood ZPP of lead exposed workers were significantly
higher than other group, those of SGOT of storage battery workers were significant
higher than other worker. But there were no differences of mean values of other var-
iables. '

3. Smoking habit did not affect on the mean value of blood ZPP of workers in spec-
ial health examination group, but there were significant differences of blood ZPP and
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SGOT between drinker and non-drinker.

4. Symptom prevalence of lead exposure were higher in drinking and smoking group than

non-drinking and non-smoking group.

5. In multiple regression analysis of the total lead related symptoms, blood ZPP, SGOT, and

SGPT as dependent variable, respectively, and age, work duration, blood ZPP, pack year and

amount of alcohol drinking as independent variables, work duration, pack year, amount of al-

cohol drinking, age contributed to total symptoms; and age, work duration, pack year contrib-

uted to blood ZPP; and age, amount of alcoho! drinking, work duration contributed to SGOT;

and pack year contributed to SGPT.

Key words : Lead workers, Smoking and drinking habit, Lead related symptoms, Blood ZPP,

SGOT, SGPT
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Table 1. List of lead related symptoms

Abbreviation ~ Symptoms

Sl Loss of appetite
S2 Bowel habit change
S3 Abdominal discomfort
S4 Intermittent pains in lower abdomen
S5 Numbness of fingers, hands or feet
S6 Weakness of fingers, hands or feet
S7 Joint pain S8 Muscle pain
S9 Feeling tired generally
S10 Can not sleep well at night
S11 Feeling irritated at the slight disturbance
S12 Loss of weight
S13 Difficulty in concentration
S14 Dizziness
S15 Headache
ST1 S1+S2+S3+54
ST2 $5+S6+S57+S8
ST3 $9+4S104+S114+S12+5134-S14+S15
STOT 15 all symptoms
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Table 2, Number of wrkers by type of industries, age group, type of health examination and smoking &
drinking habit

Type of Age No. of Gen. Spec. )
. . Non-smoker Smoker  Non-drinker Drinker
industries group workers heal. ex. heal. ex.
-30 647 150(23.2) 497(76.8) 186(28.8) 461(71.3) 162(25.0) 485(75.0)
I 31-40 862 265(30.7) 597(69.3) 257(29.8) 605(70.2) 242(28.1) 620(71.9)
41- 406 84(20.7) 322(79.3) 155(38.2) 251(61.8) 127(31.3) . 279(68.7)
Subtotal 1915 499(26.1) 1416(73.8) 598(31.2) 1317(68.8) 531(27.7) 1384(72.3)
x*=18.664 x*=11.785 x’=4.94
p=0.001 p=0.003 p=0.084
-30 34 5{14.7) 29(85.3) 10(29.4) 24(70.6) 12(35.3) 22(64.7)
| 31-40 89 23(25.8) 66(74.2) 20(22.5) 69(77.5) 23(25.8) 66(74.2)
4]- 118 24(20.3) 94(79.7) 52(44.1) 66(55.9) 46(39.0) 72(61.0)
Subtotal 241 52(21.6) 189(78.4) 82(34.0) 159(66.0) 81(33.6) 160(66.4)
x*=2.013 x’=10.916 x’=3.976
p=0.366 p=0.004 p=0.137
-30 387 91(37.1) 154(62.9) 48(19.6) 197(80.4) 35(14.3) 210(85.7)
I 31-40 467 143(55.6) 118(44.4) 75(28.2) 191(71.8) 55(20.7) 211(79.3)
41- 248 65(55.1) 53{44.9) 37(31.4) 81(68.5) 34(28.8) 84(71.2)
Subtotal 629 304(48.3) 325(51.7) 160(25.4) 469(74.6) 124(19.7) 505(80.3)
x’=20.125 x*=7.660 x*=10.890
p=0.001 p=0.022 p=0.004
Total 2785 855(30.7) 1930(69.3) 840(30.2) 1945(69.8) 736(26.4) 2049(73.6)
1:storage battery industry
11 : secondary smelting and litharge industry
111 : primary metal and other manufacturing industry
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Table 3. Mean and standard deviation of study
variables by type of industries and
health examination

Type of Gen. Spec.

Vari -

industries ariables health ex. health ex. p-value

I AGE  355+7.0°  33.448.2 0.8500
I 41.2+11.0°  39.2+8.0* 0.2261
il 33.9+7.48  31.8+7.3% 0.0004
I WD 5.2+4.4% 59+5.0°  0.0059
il 3.6+43° 3.1+33% 04612
il 6.215.4" 4.4+49°  0.0000
1 ZPP 26.2+22.1% 34643755 0.0001
I 40.6+255* 91.4+615* 0.0001
m 283+14.4 415+26.1° 0.0001
I SGOT  33.1%+16.6% 31.6+155% 0.0620
il 32.14+10.3*  37.6+38.2% 0.0793
| 33.6+223*  344%163% 06230
I SGPT  26.5+21.5% 22.6+19.3° 0.0004
I 24.2412.2* 2784525 0.3839
I 2154243 20.0+11.5% 0.3361

WD : work duration
Means with different letters are significantly different
at p{0.05 by Duncan’s multiple comparision test
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Table 4, Mean values of study variables by type of health examination and smoking habit

General health ex.

Special health ex.

Variables . Non-smoker Smoker p-value Non-smoker Smoker p-value
(n=279) {n=576) {n=561) (n=1369)
AGE 35.5+8.8 33.4+6.9 0.0005 35.0+9.2 33.2%£79 0.0001
WD 5.9%5.1 5.4%5.9 0.2694 6.0+54 5.2%5.2 0.0033
ZPP 29.61+26.0 26.9+16.6 0.1158 44.11+46.0 40.5+40.8 0.1069
SGOT 327118 33.5%21.1 0.4418 31.9+13.7 33.0+21.0 0.1929
SGPT 24.2+14.1 24.8+25.2 0.6713 22.8+%20.2 226%25.1 0.8668
ST1 0.131+0.22 0.221+0.26 0.0001 0.18+0.26 0.23£0.27 0.0003
ST2 0.15%0.25 0.23+0.30 0.0001 0.29+0.34 0.34+0.33 0.0016
ST3 0.25+0.25 0.331+0.26 0.0001 0.29+0.27 0.37+0.27 0.0000
STOT 0.52+0.58 0.77£0.65 0.0001 0.76+£0.73 0.93£0.70 0.0000

WD : work duration
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Table 5. Mean values of study variables by type of health examination and drinking habit

General health ex.

Special health ex.

Variables Non-drinker Drinker p-value Non-drinker Drinker p-value
(n=210) (n=645) {n=526) {n=1404)
AGE 35.2+9.1 33.8+7.1 0.0368 34.8+9.0 33.3+8.0 0.0016
WD 55+49 5.6+5.9 0.5153 5.5+5.1 5.4+%5.3 0.6980
ZPP 30.5+22.1 26.9+19.5 0.0393 48.2+47.7 39.0+39.9 0.0001
SGOT 33,1+19.1 33.3+18.4 0.9121 30.9+25.2 33.4%16.3 0.0392
SGPT 26.7+27.6 23.9+20.2 0.1773 23.0+37.7 22.5%+15.8 0.8060
ST1 0.17+0.26 0.19+0.25 0.2457 0.18+0.25 0.23+0.27 0.0006
ST2 0.18+0.27 0.21+0.29 0.0001 0.30£0.35 0.33%0.33 0.0931
ST3 0.26 +0.27 0.31£0.25 0.0001 0.30+0.27 0.36+0.27 0.0001
STOT 0.61+0.66 0.71%0.63 0.0486 0.79+0.72 0.92+0.70 0.0003
( ):standard deviation
Table 6, Corretation matrix of study variables in special health examination group
AGE WD ZPP SGOT SGPT ST1 ST2 ST3 STOT SMOK
WD 0.6031**
ZPP 0.2626"  -0.0257
SGOT 0.1017*  0.0192 0.0490*
SGPT 0.0378 0.0243  -0.0207 0.8016*
ST1 0.0253  -0.0105  -0.0784"  -0.0086 0.0051
ST2 0.0502 0.0528  -0.0234 0.0162 0.0205 0.4431*
ST3 0.0294 -0.0037 -0.0917%  -0.0231 -0.0199 0.5072%*  0.5476*
STOT 0.0442 0.0196  -0.0751* -0.0043 0.0041 0.1902*  0.8439*  0.8262"
SMOK 0.2928"*  0.1345"  0.1372*  0.0761*  0.0551*  0.0253 0.0502*  0.0294 0.0442
DRINK 0.0008 -0.0226 0.0019 0.0581* 0.0063 0.0761*  0.0160 0.0510* 0.0553* 0.1484**

SMOK : pack year, DRINK : Amount of alcohol drinking(gram per week)

*:p€0.05  **:p(0.01

Table 7. Stepwise muitiple regression analysis of independent variables on selected dependent vari-
ables(AGE, WD, ZPP, SMOK, DRINK)

Independent variables Dependent variables B Partial R? R’ p-value
STOT WD 0.0127 0.0045 0.0045 0.0031
SMOK 0.0061 0.0033 0.0078 0.0112

DRINK 0.0002 0.0031 0.0109 0.0152

AGE —0.0105 0.0027 0.0136 0.0234

ZPP AGE 2.1365 0.0692 0.0692 0.0001
WD —2.4439 0.0532 0.1224 0.0001

SMOK 03132 0.0025 0.1249 0.0186

SGOT AGE 0.2932 0.0102 0.0102 0.0001
DRINK 0.0049 0.0034 0.0136 0.0106

WD —0.2399 0.0027 0.0163 0.0229

SGPT SMOK 0.1839 0.0030 0.0030 0.0159

B : unstandardized regression coefficient
WD : work duration
STOT : prevalence of all lead symptoms

SMOK : pack year

DRINK : Amount of alcohol drinking(gram per week)
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