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Associations between Trends in Aging, Physical Activity, Central Obesity and Body Mass Index with
Diabetes Prevalence in Korea: A Series of Cross-Sectional Studies from the 1st to 5th Korean
National Health and Nutrition Examination Survey (1998-2012)

Seong Min Jeong, Bora Yoo, Yeon Jung Kim, Bitna Oh, Hee Cheol Kang*

Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: Diabetes is a dramatically increasing clinical and public health problem. The prevalence of diabetes coincides with trends in certain risk
factors for diabetes, such as aging, decreasing physical activity levels, and increasing obesity or central obesity in the Korean population.

Methods: In total, 46,846 subjects aged 19 years or older from the first to the fifth Korea National Health and Nutrition Examination Surveys (KNHANES)
were examined in a cross-sectional study. Multiple logistic regression analysis was used to calculate the prevalence of diabetes with adjustments for

age, physical activity, central obesity, and body mass index (BMI).

Results: Between 1998 and 2010 to 2012, the prevalence of diabetes increased from 3.55% to 10.00% in men and from 3.51% to 5.62% in women (P for
trend for both groups <0.001). After adjustment for age, physical activity, central obesity, and BMI, the prevalence of diabetes increased in men and
women (P for trend <0.001). Age was the greatest contributor among the four variables to the change in prevalence estimates after adjustment.

Conclusion: As the trend of aging is the most powerful contributor to predict the prevalence of diabetes, it is necessary to prepare clinical and public

strategies for Korea's aging society to prevent and manage diabetes.
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Figure 1. Crude and unadjusted prevalence of diabetes in men and
women, 1998-2012. Points refer to crude prevalence, lines refer to
unadjusted prevalence (logistic regression-based).
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Figure 2. Unadjusted and adjusted prevalence of diabetes in men and women, 1998-2012. Adjusted for all 4 variables (age, physical activity, cen-
tral obesity, body mass index). Error bars represent 95% confidence intervals.
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Table 3. Unadjusted and adjusted prevalence of diabetes for men, by survey period, 1998-2012*
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Prevalence in men (95% confidence interval), %

Variable 1st (1998) 2nd (2001) 4th (2007-2009) 5th (2010-2012) e
n=2,874 n=2,632 n=6,835 n=7,074

Unadjusted 3,55 (3.07-4.03) 4,53 (4.08-4.98) 6.24 (5.87-6.61) 7.90 (7.52-8.27) 10.00 (9.36-10.54) <0.001
Age 3.35(2.88-3.82) 3.89 (3.48-4.30) 473 (4.39-5.08) 5.48 (5.12-5.84) 6.34 (5.83-6.84) <0.001
Physical activity” 3.55 (3.07-4.03) 453 (4.08-4.98) 6.24 (5.87-6.61) 7.90 (7.53-8.27) 9.96 (9.36-10.55) <0.001
Central obesity™ 3.44 (2.97-3.91) 434 (3.90-4.78) 5.89 (5.53-6.26) 7.38(7.01-7.76) 9.21(8.63-9.79) <0.001
Body mass index® 3.58(3.10-4.07) 454 (4,09-5.00) 6.21 (5.84-6.58) 7.82 (7.45-8.19) 9.80(9.21-10.39) <0.001
All variables 3.13 (2.68-3.58) 3.62 (3.23-4.02) 439 (4.06-4.73) 5.07 (4.72-5.42) 5.85 (5.36-6.34) <0.001

*Adjusted for age, physical activity, central obesity, body mass index, respectively, and all 4 variables on logistic regression models. ‘Physical activity: sufficiency >3 times/
wk, insufficiency <3 times/wk. *Central obesity: waist circumference >90 cm (men), >85 cm (women). ‘Body mass index calculated as weight in kilograms divided by

height in meters squared.

Table 4. Unadjusted and adjusted prevalence of diabetes for women, by survey period, 1998-2012*

Prevalence in women (95% confidence interval), %

Variable 1st (1998) 2nd (2001) 4th (2007-2009) 5th (2010-2012) Pvalue
n=4,142 n=3,496 n=7,716 n=8,072

Unadjusted 3.51(3.08-3.94) 3.91 (3.56-4.27) 4.53 (4.26-4.80) 5.04 (4.76-5.33) 5.62 (5.20-6.03) <0.001
Age 229(1.97-261) 2.48(2.21-2.75) 276 (2.52-2.99) 2.99(2.74-3.23) 3.23(291-3.55) <0.001
Physical activity’ 3.51(3.08-3.94) 3.91 (3.56-4.27) 453 ) 5.04 (4.76-5.33) 5.62 (5.20-6.03) <0.001
Central obesity” 2.58 (2.24-2.93) 2.89(2.59-3.18) 3.35(3.11-3.60) 3.75(3.48-4.01) 4.19 (3.83-4.55) <0.001
Body mass index’ 3.12(2.73-352) 347 (3.15-3.80) 4.01 ) 4.46 (4.18-4.73) 4.95 (4.56-5.34) <0001
Allvariables 1.78 (1.52-2.05) 1.95 (1.72-2.19) 2.21(2.00-2.43) 243 (2.20-2 66) 2.66(2.37-2.95) <0.001

*Adjusted for age, physical activity, central obesity, body mass index, respectively, and all 4 variables on logistic regression models. “Physical activity: sufficiency >3 times/
wk, insufficiency <3 times/wk. *Central obesity: waist circumference >90 cm (men), >85 cm (women). ‘Body mass index calculated as weight in kilograms divided by

height in meters squared.
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