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Effects of Abdominal Obesity and Risk Drinking on the
Hypertension Risk in Korean Adults

Lee, Eun Sook

Assistant Professor, Department of Nursing, Gyeongnam National University of Science and Technology, Jinju, Korea

Purpose: This study was conducted to investigate the combined effects of abdominal obesity and alcohol drinking
on the risk of hypertension in Korean adults (aged > 30 yrs). Methods: Data of 13,885 subjects from the sixth Korea
National Health and Nutrition Examination Survey were analyzed. The multiple logistic regression tests were used
for the analysis, including potential covariates of the model. Results: Frequency of drinking, typical drinking quantity,
and frequency of binge drinking had a positive relation to hypertension. The odds ratio of hypertension for risk drinkers
with abdominal obesity was 4.81 compared to non-risk drinkers with normal waist circumstance, whereas the odds
ratios of hypertension for risk drinkers with normal waist circumstance and non-risk drinkers with abdominal obesity
were 1.58 and 2.37 respectively. Conclusion: Both abdominal obesity and alcohol drinking patterns were strong risk
factors of hypertension in the Korean adults. Risk drinkers with abdominal obesity showed a marked high risk in hyper-
tension compared to those with a single condition alone.
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Table 1. Baseline Characteristics by Hypertension Status (N=13,885)

Non-HTN HTN
Characteristics Categories n (%) (n=9,253) (n=4,632) X (p)
% (SE) % (SE)
Gender Male 5,865 (48.4) 68.1 (0.8) 31.9(0.8) 53.87 (<.001)
Female 8,020 (51.6) 73.8 (0.6) 26.2 (0.6)
Age (year) 30~39 2,526 (23.3) 91.8 (0.6) 8.2 (0.6) 2,167.01 (<.001)
40~49 2,886 (25.7) 81.4 (0.8) 18.6 (0.8)
50~59 3,131 (24.3) 67.7 (1.0) 323 (1.0)
60~69 2,755 (14.2) 52.1(1.2) 479 (1.2)
>70 2,587 (12.5) 38.8(1.2) 612 (1.2)
Household income 1st quartile (lowest) 3,357 (24.5) 69.4 (1.9) 30.6 (1.0) 10.08 (.076)
2nd quartile 3,464 (25.2) 70.2 (1.0) 29.8 (1.0)
3rd quartile 3,486 (24.9) 71.6 (0.9) 28.4(0.9)
4th quartile (highest) 3,508 (25.4) 72.6 (1.0) 27.4 (1.0
Education Elementary school 3,572 (20.6) 452 (1.1) 54.8 (1.1) 1,194.53 (< .001)
Middle school 1,595 (10.9) 61.7 (1.4) 38.3 (1.4)
High school 4,079 (33.4) 74.7 (0.6) 25.3 (0.8)
> College 4,035 (35.1) 824 (0.7) 17.6 (0.7)
Married No 774 (7.6) 83.5 (1.6) 16.5 (1.6) 342.02 (<.001)
Yes 10,833 (79.0) 72.7 (0.6) 27.3 (0.6)
Bereaved, divorced, separated 2,277 (13.5) 541 (1.2) 459 (1.2)
Occupation No 5,478 (35.8) 62.7 (0.9) 37.3(0.9) 178.07 (<.001)
Yes 7,815 (64.2) 73.9 (0.6) 26.1 (0.6)
Smoking Never 8,340 (55.5) 72.8 (0.6) 27.2(0.6) 75.19 (<.001)
Former 2,941 (21.6) 64.6 (1.1) 354 (1.1)
Current 2,584 (23.0) 728 (1.1) 272 (1.1)
Physical activity No 8,996 (64.7) 71.5 (0.6) 28.5 (0.6) 2.67 (.171)
Yes 4,889 (35.3) 70.2 (0.8) 29.8 (0.8)
Diabetes mellitus No 12,331 (90.3) 73.9 (0.5) 26.1(0.5) 459.88 (<.001)
Yes 1,554 (9.7) 44.5 (1.6) 55.5 (1.6)
Hyperlipidemia No 9,799 (83.0) 79.0 (0.6) 21.0 (0.6) 492.82 (<.001)
Yes 2,302 (17.0) 60.7 (0.9) 39.3 (0.9)
Body mass index <25 9,138 (65.4) 78.0 (0.6) 22.0 (0.6) 604.93 (<.001)
(kg/m®) >25 4,747 (34.6) 57.8(0.9) 42.2(0.9)
Waist circumstance <90 (men)/85 (women) cm 9,974 (72.8) 77.3 (0.6) 22.7 (0.6) 686.10 (<.001)
>90 (men)/85 (women) cm 3,911 (27.2) 54.1 (1.0) 45.9 (1.0)
Frequency of None 4,397 (27.3) 64.5 (0.9) 35.5(0.9) 293.10 (<.001)
drinking <1/month 3,762 (26.7) 78.3 (0.8) 21.7 (0.8)
2~4/month 2,738 (21.6) 76.7 (1.0) 23.3 (1.0
2~3/week 2,008 (16.8) 67.7 (1.2) 323 (1.2)
>4/week 980 (7.5) 60.0 (1.9) 40.0 (1.9)
Typical drinking Never, 1~2 8,288 (53.7) 70.3 (0.7) 29.7 (0.7) 28.26 (.001)
quantity (drinks/ 3~4 2,200 (16.4) 748 (1.1) 252 (1.1)
typical occasion) 5~6 1,374 (11.1) 729 (1.4) 271 (1.4)
7~9 1,092 (10.0) 68.5 (1.5) 31.5 (1.5)
>10 931 (8.7) 68.6 (1.8) 314 (1.8)
Frequency of None 7,926 (51.3) 69.3(0.7) 30.7 (0.7) 171.63 (<.001)
binge drinking <1/month 1,993 (15.2) 79.5 (1.0) 20.5 (1.0)
1/month 1,472 (11.9) 76.6 (1.3) 23.4(1.3)
1/week 1,877 (16.2) 68.4 (1.2) 31.6(1.2)
Almost daily 617 (5.3) 58.8 (2.4) 412 (2.4)

HTN=hypertension; SE=standard error.
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Table 2. Odds Ratio for Hypertension according to Waist Circumstance (N=13,885)
. ) Model 17 Model 2*
Variable Categories
R (95% CI) 4 OR (95% CI) 4
Waist circumstance <90 (men)/85 (women) cm 1 1
>90 (men)/85 (women) cm 2.57 (2.33~2.83) <.001 2.18 (1.95~2.43) <.001

OR=0dds Ratio; CI=Confidence Interval; TAdjusl%ed for age, sex; TAcljusted for age, sex, education, marital status, occupation, smoking,

diabetes mellitus, hyperlipidemia, frequency of drinking, typical drinking quantity.

Table 3. Odds Ratio for Hypertension according to Alcohol Drinking Patterns (N=13,885)
Model 17 Model 2
Variables Categories
R (95% CI) p OR (95% CI) p

Frequency of drinking None 1 <.001 1
<1/month 0.74 (0.64~0.84) .004 0.79 (0.68~0.92). .003
2~4/month 0.78 (0.66~0.92) .396 0.91 (0.76~1.09) 308
2~3/week 1.08 (0.90~1.31) 730 1.30 (1.05~1.60) 014
>4/week 0.96 (0.76~1.21) 1.20 (0.93~1.56) 162
p for trend 376 .002

Typical drinking quantity Never, 1 or 2 1 1

(drinks/typical occasion) 3~4 1.18 (1.01~1.39) .042 1.13 (0.95~1.35) 170

5~6 1.45 (1.20~1.76) <.001 1.31 (1.06~1.62) 014
7~9 2.08 (1.68~2.57) <.001 1.76 (1.39~2.23) <.001
>10 2.43 (1.91~3.10) <.001 1.97 (1.52~2.55) <.001
p for trend <.001 <.001

Frequency of None 1 1

binge drinking <1/month 1.02 (0.88~1.19) 797 1.11 (0.94~1.32) 172

1/Month 1.26 (1.07~1.49) .005 1.29 (1.08~1.54) .004
1/Week 1.89 (1.62~2.19) <.001 1.91 (1.62~2.24) <.001
Almost daily 2.34 (1.81~3.02) <.001 2.34 (1.77~3.08) <.001
p for trend <.001 <.001

OR=0dds ratio; Cl=confidence interval; T Adjusted for age, sex, frequency of drinking (in typical drinking quantity), typical drinking quantity (in
frequency of drinking); 1=Acljusl%ed for age, sex, education, marital status, occupation, smoking, BMI (body mass index), WC (waist circumstance),
diabetes mellitus, hyperlipidemia, frequency of drinking (in typical drinking quantity), typical drinking quantity (in frequency of drinking).

Table 4. Prevalence and Odds Ratio for Hypertension in Groups with or without Abdominal Obesity and Risk Drinking (N=13,885)

Abdominal obesity Risk n (%) Hypertension . Model ' Model 2*
WC>90/85cm drinking % (SE) OR (95%CI) OR (95%CI)

No No 7,283 (49.7) 223 (0.6) <.001 1 1

No Yes 2,691 (23.5) 235 (0.9) 1.58 (1.37~1.81)** 1.66 (1.43~1.93)*

Yes No 2,722 (16.5) 458 (1.1) 237 (2.10~2.67)** 210 (1.84~2.41)**

Yes Yes 1,189 (10.3) 46.0 (1.6) 436 (3.69~5.15)"* 411 (3.43~4.92)*

WC=waist circumstance; OR=0dds ratio; CI=confidence interval; TAdjusted for age, sex; 1=Adjus’ced for age, sex, education, marital status,
occupation, smoking, diabetes mellitus, hyperlipidemia; ** p <.01.
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