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Background: The burden of disease caused by obesity is high worldwide, and the rate of obesity among adult
men in Korea is increasing rapidly. Previous studies have shown that people with abdominal obesity have a
higher risk of chronic diseases, including cardiovascular disease. Therefore, in this study, we analyzed the as-
sociation between abdominal obesity and the risk of chronic diseases among Korean adults.

Methods: Using raw data from the Korea National Health and Nutrition Examination Survey 2016-2020, adults
over 19 years of age were selected as research subjects. A chi square independence test was conducted to in-
vestigate the basic demographic characteristics of patients with abdominal obesity and the prevalence of
chronic diseases. The relationship between abdominal obesity and each chronic disease was verified using
multiple logistic regression analysis that adjusted for multiple chronic diseases.

Results: The risk of all chronic diseases was higher in the abdominal obesity group than in the non-abdominal
obese group. When multiple logistic regression analysis was performed with adjustments for age, gender, edu-
cation level, income level, smoking, alcohol use and multiple chronic disease, the risk of hypertension, dyslipi-
demia, diabetes, and arthritis was higher in the abdominal obesity group.

Conclusions: Abdominal obesity is related to chronic diseases. The management and prevention of abdominal
obesity should be emphasized to reduce the risk of chronic diseases.
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Figure 1. Flow chart of inclusion of subjects. KNHANES, Korea National Health and Nutrition Examination Survey.
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Table 1. Basic demographic characteristics of study participants

Variable Without abdominal obesity Abdominal obesity P

Sex (male) 46.9 (0.4) 58.0 (0.6) <0.001
Age,y 44.6+0.2 51203 <0.001
Height, cm 164.6+0.1 166.2+0.2 <0.001
Weight, kg 60.70.1 772402 <0.001
WC, cm 77.6+0.1 94.9+0.1 <0.001
BM]I, kg/m2 22.3+0.02 27.8+0.5 <0.001
Systolic BP, mmHg 114.9+0.2 123.7+0.2 <0.001
Diastolic BP, mmHg 74.5+0.1 79.2+0.1 <0.001
FPG, mg/dL 96.4+0.2 108.3+0.4 <0.001
TC, mg/dL 191.4+0.3 196.0+0.5 <0.001
AST, IU/L 22.1+0.1 27.0+0.2 <0.001
ALT, IU/L 19.7+0.01 32.0+0.4 <0.001
Income (lowest quartile) 13.2 (0.4) 19.0 (0.6) <0.001
Education (<12 y) 54.8 (0.7) 63.1 (0.8) <0.001
Alcohol drinker 59.7 (0.5) 56.7 (0.7) <0.001
Current smoker 20.1 (0.4) 23.0 (0.6) <0.001
Regular physical activity 47.9 (0.5) 42.1(0.7) <0.001

Values are presented as mean+SE or percentage (SE).

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; BP, blood pressure; FPG, fasting plas-
ma glucose; TC, total cholesterol; SE, standard error; WC, waist circumferences.

*P-values were obtained by using chi-squared test.

Table 2. Prevalence of chronic diseases according to abdominal obesity

Variable Without abdominal obesity Abdominal obesity Total Via

Hypertension 13.0 (0.3) 32.9 (0.6) 19.2 (0.4) <0.001
Dyslipidemia 11.3 (0.3) 24.5(0.5) 15.5 (0.3) <0.001
Stroke 1.4 (0.1) 2.7(02) 1.8 (0.1) <0.001
Myocardial infarction 1.6 (0.1) 3.2(0.2) 2.1(0.1) <0.001
Arthritis 6.9 (0.2) 14.6 (0.4) 9.4 (0.2) <0.001
Asthma 2.7 (0.1) 3.4 (0.2) 2.9(0.1) 0.007
Diabetes mellitus 5.0 (0.1) 13.5 (0.4) 7.7 (0.2) <0.001
Depression 3.8(0.2) 4.4 (0.2) 4.0 (0.1) 0.032
Cancer 40(0.2) 45(0.3) 41(0.1) 0.039
Osteoporosis 4.7 (0.2) 7.0(0.3) 5.4 (0.2) <0.001

Values are presented as percentage (SE).
Abbreviations: SE, standard error.
*P-values were obtained by using chi-squared test.
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Table 3. Adjusted odds ratios and 95% confidence intervals for chronic diseases according to abdominal obesity

Abdominal obesity

Crude

Model 1*

Model 2°

Model 3°

OR (95% CI)

P

aOR (95% CI)

P

aOR (95% CI)

P

aOR (95% CI)

P

Hypertension
Without abdominal obesity
Abdominal obesity
Dyslipidemia
Without abdominal obesity
Abdominal obesity
Stroke
Without abdominal obesity
Abdominal obesity
Myocardial infarction
Without abdominal obesity
Abdominal obesity
Arthritis
Without abdominal obesity
Abdominal obesity
Asthma
Without abdominal obesity
Abdominal obesity
Diabetes mellitus
Without abdominal obesity
Abdominal obesity
Depression
Without abdominal obesity
Abdominal obesity
Cancer
Without abdominal obesity
Abdominal obesity
Osteoporosis
Without abdominal obesity
Abdominal obesity

1
3.29 (3.06-3.53)

1
2.56 (2.37-2.75)

1
2.05 (1.69-2.48)

1
2.07 (1.74-2.46)

1
2.30 (2.10-2.50)

1
1.26 (1.07-1.50)

1
2.96 (2.69-3.26)

1
1.16 (1.01-1.33)

1
1.15 (1.01-1.31)

1
1.54 (1.39-1.71)

<0.001

<0.001

<0.001

<0.001

<0.001

0.007

<0.001

0.032

0.039

<0.001

1
2.73 (2.51-2.96)

1
2.09 (1.93-2.27)

1
1.41 (1.16-1.71)

1
1.38 (1.15-1.65)

1
1.74 (1.58-1.92)

1
1.24 (1.04-1.48)

1
2.23 (2.01-2.47)

1
1.18 (1.02-1.36)

1
0.89 (0.77-1.02)

1
0.90 (0.80-1.02)

<0.001

<0.001

0.001

<0.001

<0.001

0.015

<0.001

0.023

0.096

0.103

1
2.67 (2.46-2.91)

1
2.09 (1.92-2.27)

1
1.34 (1.09-1.64)

1
1.36 (1.13-1.64)

1
1.67 (1.51-1.84)

1
1.23 (1.03-1.46)

1
2.18 (1.97-2.42)

1
1.10 (0.95-1.27)

1
0.90 (0.78-1.04)

1
0.85 (0.75-0.97)

<0.001

<0.001

0.005

0.001

<0.001

0.02

<0.001

0.188

0.148

0.013

1
2.26 (2.07-2.47)

1
1.56 (1.43-1.71)

1
1.00 (0.81-1.24)

1
1.07 (0.88-1.30)

1
1.55 (1.39-1.72)

1
1.16 (0.97-1.38)

1
1.64 (1.47-1.83)

1
1.00 (0.86-1.16)

1
0.90 (0.77-1.04)

1
0.72 (0.63-0.83)

<0.001

<0.001

0.491

<0.001

0.103

<0.001

0.983

0.152

<0.001

Values were calculated by multivariable logistic regression analysis.

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio.

*Model 1: age and sex.

*Model 2: model 1 + education, household income, cigarette smoking, alcohol drinking and regular physical activity.
‘Model 3: model 2 + comorbidities.
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