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who had routine health examinations
in 2000 and 2004

2,065 middle aged men (40~59 years)

Exclusion in 2000
HBsAg(+): 163, Anti-HCV(+): 8
TSH>5.5: 16, TSH<0.35: 40
HbA1c>6.4: 66, Underweight: 58
Obese: 397, Not measured BMI: 5

Exclusion in 2004
HBsAg(+): 3, TSH>5.5: 9
TSH<0.35: 45, HbA1c>6.4: 12
Cancer: 2, Weight loss: 74

Figure 1. Selection of subjects.

1,167 persons finally included
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*Lab normal (Ulsan University
Hospital; 0.35<TSH<5.50 (uU/
ml), 3.70<HbAlc <6.40 (%).

Table 1. Demographic characteristics of the subjects.

Characteristics Category Male (n=1,167)
Age (years) 40~ 44 177 (15.2)
45~49 824 (70.6)
50~59 166 (14.2)
Initial weight status ~ Normal* 758 (65.0)
OverweightJr 409 (35.0)
Monthly income <2 million won 868 (78.4)
>2 million won 239 (21.6)
Education Middle school or less 418 (37.3)
High school 533 (47.5)
College or more 171 (15.2)
Dairy product None 164 (14.8)
consumption <3/week 677 (61.3)
>4/week 264 (23.9)
Frequency of < 1/week 597 (54.0)
alcohol drinking 1~ 2/week 359 (32.5)
>3 /week 150 (13.6)
Smoking status Non/ex-smoker 466 (41.5)
<10 cigarettes/day 127 (11.3)
>10 cigarettes/day 531 (47.2)
Regular exercise No 788 (72.1)
(=1/week) Yes 305 (27.9)

Data are No. (%), Not all characteristics included all subjects.
*Normal: BMI<23, TOverweight: 23 <BMI<25.
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Table 2. Weight change over 4 years in the subjects.

Initial weight status

Weight status after 4 years

Weight change (mean%SD)

Stable group (n=952)
Normal
Overweight
Weight gain group (n=215)
Normal

Overweight

Normal
Overweight

Overweight
Obesity
Obesity

614 (52.6)
338 (29.0)

141 (12.1)
3 (0.2)
71 (6.1)

0.43£2.18
0.56£2.36
0.18+1.78
3.78+2.30%*
3.71£2.04
9.67+2.08
3.66£2.49

*P<0.01 by t-test between weight stable group and weight gain group. Normal: BMI<23, Overweight: 23 <BMI <25, Obesity: BMI >25.
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Table 3. The relationship of lifestyle and socioeconomic factors with weight gain over 4 years.

Stable weight group Weight gain group P value*
Variable
Age (years) 0.052
40~44 132 (74.6) 45 (25.4)
45~49 683 (82.9) 141 (17.1)
50~59 137 (82.5) 29 (17.5)
Monthly income 0997
<2 million Won 705 (81.2) 163 (18.8)
>2 million Won 194 (81.2) 45 (18.8)
Education 0.93
Middle school or less 341 (81.6) 77 (18.4)
High school 434 (81.4) 99 (18.6)
College or more 139 (81.3) 32 (18.7)
Dairy product consumption 0.04
None 126 (76.8) 38 (23.2)
<3/week 550 (81.2) 127 (18.8)
> 4/week 224 (84.8) 40 (15.2)
Frequency of alcohol drinking 0.31
<1/week 497 (83.2) 100 (16.8)
1~ 2/week 282 (78.6) 77 (21.4)
>3/week 123 (82.0) 27 (18.0)
Smoking status 0.02
Non/Ex-smoker 396 (85.0) 70 (15.0)
< 10/day 103 (81.1) 24 (18.9)
=>10/day 418 (78.7) 113 (21.3)
Regular exercise 0397
No 637 (80.8) 151 (19.2)
Yes 258 (83.0) 53 (17.0)

Data are No. (%), Not all characteristics included all subjects. *By chi-square test for trend, TBy chi-square test.

Table 4. The risk factors for the weight gain in subjects over 4 years
by the status of smoking and dairy product consumption.

Crude OR Adjusted OR*
95% CI) 95% CI)
Smoking
Non/Ex-smoker 1.00 1.00
< 10/day 1.32 (0.79~2.20)  1.54 (0.69~3.43)
>10/day 1.53 (1.10~2.12)  1.77 (1.07~2.90)
Dairy product consumption
None 1.00 1.00
1~ 3/week 0.77 (0.51~1.15)  0.65 (0.35~1.19)
> 4/week 0.59 (0.36~0.97)  0.43 (0.20~0.93)

OR: odds ratio, CI: confidence interval. Data were calculated by
multiple logistic regression. *Adjusted for age, frequency of

alcohol drinking, regularity of exercise.
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ABSTRACTS

Lifestyle in Relation to Increase in Weight in
Korean Middle-aged Men

Kyung Bong Kim, M.D., Cho Am Ji, M.D., Chang Sup Kim,
M.D., Hye Soon Park, M.D.*, Tae Heum Jeong, M.D., Moon
Chan Kim, M.D.

Department of Family Medicine, Ulsan University Hospital, Ulsan,
*Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea

Background: The relationship of lifestyle and socio-
economic factors with weight change over 4 years in
Korean middle-aged group was assessed.

Methods: A total of 1,167 men, aged 40~59 years, were
selected from the Health Promotion Center of Ulsan Uni-
versity Hospital during the period of Jan. 2000 through
Mar. 2000. Including anthropometric measures, designed
questionnaires were administered concern lifestyle be-
havior topics with cigarette smoking, exercise, alcohol
consumption, dairy product consumption and socio-
economic factors of monthly income and education. The
subjects were divided into three groups by body mass
index (BML kg/mz); normal (<23 kg/ m’), overweight,
and obesity (=25 kg/m’). After 4 years of follow-up, the
men were classified into weight change categories; 1)
stable weight group (from normal to normal, from
overweight to overweight) and 2) weight gain group
(from normal to overweight/obesity, from overweight to
obesity).

Results: The weight gain group were 18.4% (n=215) and
the stable overweight group were 81.6% (n=952).
Adjusted for age, the frequency of dairy product
consumption, the frequency of alcohol drinking, the
regularity of exercise, education and monthly income, the
smokers (=10/day) had significantly high incidence rates
of increase in weight (odds ratio=1.77, 95% CI 1.07~2.90).
The increased dairy consumers (=4/week) had signifi-
cantly low incidence rates of increase in weight (odds
ratio=0.43, 95% CI 0.20~0.93). Otherwise, there were no
significant relationships in weight change.



Conclusion: Smoking and decreased dairy product con-

sumption were related to the increase in weight. (J
Korean Acad Fam Med 2008;29:102-107)
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