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The Effect of Smoking Status upon Occurrence of Impaired Fasting Glucose or
Type 2 Diabetes in Korean Men
Chang-Hae Park, Hyuk Ga®, Jong-Han Leem?, Seung-Min Kwak®, Hwan-Cheol Kim?, Ji-Ho Choi
Department of Family Medicine, Inha University College of Medicine, Institute of Geriatric Medicine, Eun-Hye Hospital”, Department
of Occupational Medicine?, Department of Internal Medicine®, Inha University College of Medicine
Objectives : To investigate whether smoking and the Cl=1.01 to 1.30) for those who smoked 10-19 cigarettes/d,
smoking status are predictors of the incident impaired and 1.31 (95% CI=1.10 to 1.57) for those who smoked 20
fasting glucose (IFG) or type 2 diabetes in Korean men. or more cigarettes/d (the P value for the current smokers
Methods : A cohort of 1,717 Korean men without IFG or was only p<0.002). The respective multivariate adjusted
diabetes, who underwent annual periodic health relative risks for type 2 diabetes, compared with the never-
examinations for 4 years (2002-2006), were retrospectively smokers, were 1.07 (95% Ci=0.64 to 1.92), 1.47 (95%
investigated. IFG and diabetes were defined as a serum Cli=0.71 to 3.04), 1.84 (95% CI=0.92-3.04), and 1.87 (95%
fasting glucose concentration of 100-125 mg/dL and more Cl=1.13-3.67), respectively (the P value for the current
than 126 mg/dL, respectively. Cox’ s proportional hazards smokers was only p=0.004).
model was used to evaluate the association between Conclusions : The smoking status and the number of
smoking and development of I[FG or type 2 diabetes. cigarettes smoked daily are associated with an increased
Results : A total of 558 cases (32.5%) of incident IFG risk for developing IFG or type 2 diabetes in Korean men.
and 50 cases (2.9%) of diabetes occurred. After controlling
for the potential predictors of diabetes, the relative risk for J Prev Med Public Health 2008;41(4):249-254
IFG, compared with the never smokers, was 1.02 (95%
Ci=0.88 to 1.19) for the ever-smokers, 0.96 (95% Cl=0.79- Key words : Smoking, Blood glucose, Type 2 diabetes
1.16) for those who smoked 1-9 cigarettes/d, 1.15 (95% mellitus
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Tabie 1. Baseline characteristics of 1717 Korean male according to smoking status*

Current smokers
L. Non-smokers Former 1 10
Characteristics (1=439) smokers ) =4 ] 19 = 2 p-value
@=308)  Cigaetesd  Cigareties’d  Cigarettes/d
(n=187) (n=621) (n=162)

Mean age, y 391+ 88 398% 86 356+ 70 365+ 78 373+ 72 <0001
Body mass index, kg/m? 2394 28 239+ 26 233+ 26 237+ 30 2417+ 33 0.56
Family history of diabetes, % 4.1 62 54 50 48
Alcohol consumption {ethanol), g/d -~ 76104 111+120  113+108 1414134 182+194 <0001
Physical exercise, %

Hardly ever 385 295 390 452 469

Once or twice per week 399 442 449 411 358

3 or 4 per week 125 149 86 93 1.1

S or more per week 9.1 114 75 43 62
Systolic blood presswre, mmHg  1252+143  [249+156 12244141 1246+147 1266+135 0.101
Diastolic blood pressure, mmHg ~ 787+106 788+101 765+104 7824104 783+108 0.136
Fasting plasma glucose level, mg/dL. 897+ 69 886+ 7.1 878+ 79 8§79+ 79 887+ 72 <6002
Hemoglobin, mg/dl 151+ 09 151£ 01 152+ 02 15309 154+ 01 <0001
Total cholesterol level, mg/dL. 18594307 1905+31.8 18304335 1872£335 18924340 0.108
AST, TUA 48+116 249+ 98 268+430 245+ 92 276+170 0221
ALT, TUA 3354264 3314220 3304607  328+225  397+382 0.156
7-GTPR,1UA 3354255 3804295 3232253 4164337  506:+424 <0001

* Unless otherwise indicated, values are expressed as mean £ SD.

AST: Aspartate aminotransferase ; ALT: Alanine aminotransferase ; ¥-GTP: 7-Glutamyltransferase .

Table 2. Smoking status and risk for impaired fasting glucose and type 2 diabetes in the study sample

. Current smokers o
i ormer value
Condition Non-smokers smokers 19 10-19 >20 fg rend*
Cigarettes’d ~ Cigarettesdd ~ Cigarettes/d
Impaired fasting glucose
Cases, n 124 102 54 213 65
Person-years 1,144 788 482 1,557 391
Rate per 1000 person-years 1084 1294 1120 1368 166.2
Age-adjusted relative risk 100, 1.04 096 1.19 144 <0001
95% C (referent)  (0.89-120)  (@79-1.15)  (1.05-135)  (1.21-1.70)
Multivariate-adjusted relative 1.00 1.02 096 115 131 0002
tisk (95% CD* (referent)  (088-1.19)  (079-1.16)  (101-130)  (L.10-157)
Type 2 diabetes
Cases, n 9 7 6 21 7
Person-years 1314 916 554 1,851 478
Rate per 1000 person-years 68 76 108 113 146
Age-adjusted relative risk 1.00 1.06 128 1.64 1.69 0.008
95% CI) (referent)  (0.69-1.79)  (062263) (0.83-275) (1.03-3.24)
Multivariate-adjusted relative 1.0 107 147 184 187 0004
risk (95% Ch)t (referent)  (0.64-192)  (O71304)  (092312) (113-36D

" Calculated across increasing categories of smoking for current smokers only.
+ Multiple factors such as age, body mass index, alcohol consumption, regular physical exercise, family history of diabetes,
fasting plasma glucose level, hemoglobin level at the beginning of the study.
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Table 3. Risk for impaired fasting glucose by body mass index and smoking status

Current smokers

o p-value
Condition Non-smokers 19 10-19 >20 for rend*
Cigarettes'd ~ Cigarettes’d ~ Cigarettes/d

Body mass index < 25 kg/m®

Cases,n 86 35 136 40

Person-years 778 377 1,097 241

Rate per 1000 person-years 1105 28 1240 166.0

Age-adjusted relative risk (95% CI) 1.00(referent) 1.03(0.86-1.24) 1.19(1.02-140) 1.57(126-195) <0.001

Multivariate-adjusted relative risk (95% CD)*  1.00(referent) 1.04(0.86-125) 1.15(0.98-1.36) 1.50(1.19-187)  0.002
Body mass index >25 kg/m?

Cases,n 51 16 77 25

Person-years 366 105 460 149

Rate per 1000 person-years 1393 1524 1674 167.8

Age-adjusted relative risk (95% CT) 1.00(referent) 1.03(0.82-134) 1.16(0.88-144) 1.18(095-1.55) 0.105

Multivariate-adjusted relative risk (95% )™ 1.00(referent) 1.06(0.70-147) 1.12(091-139) 1.11(0.83-149) 0279

* Calculated across increasing categories of smoking for current smokers only.

 Multiple factors such as age, body mass index, alcohol consumption, regular physical exercise, family history of diabetes,

fasting plasma glucose level, hemoglobin level at the beginning of the study.
Table 4. Risk for type 2 diabetes by body mass index and smoking status

Current smokers "
. p-value
Condition Non-smokers 19 10-19 >0 for rend*
Cigarettes’d ~ Cigarettes’d  Cigarettes/d

Body mass index < 25 kg/m?

Cases,n 4 4 16 3

Person-years 903 424 1287 296

Rate per 1000 person-years 443 943 1243 10.14

Age-adjusted relative risk (95% CI) 1.00 (referent) 1.45(0.51-4.08) 159(0.624.14) 2.44(1264.73)  0.006

Multivariate-adjusted relative risk (95% CI)* 1,00 (referent) 1.94(0.66-546) 2.10(0.81-5.65) 321(1.62-635)  0.001
Body mass index > 25 kg/m®

Cases,n 5 2 10 4

Person-years 408 130 564 179

Rate per 1000 person-years 1225 1538 17.73 2235

Age-adjusted relative risk (95% CI) 1.00 (referent) 1.04(043-2.02) 1.09(035-342) 159%0.65-391) 0440

Multivariate-adjusted relative risk (95% CD)* 1,00 (referent) 1.03(0.51-245) 1.06(0.59-2.20) 149(0.59-3.79)  0.685

*Calculated across increasing categories of smoking for current smokers only.

* Multiple factors such as age, body mass index, alcohol consumption, regular physical exexcise, family history of diabetes,

fasting plasma glucose level, hemoglobin level at the beginning of the study.
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