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High Risk Groups in Health Behavior Defined by Clustering of
Smoking, Alcohol, and Exercise Habits:
National Heath and Nutrition Examination Survey

Kiwon Kang, Joohon Sung, Chang-yup Kim

Department of Preventive Medicine, School of Public Health, Seoul National University

Objectives: We investigated the clustering of selected lifestyle factors (cigarette smoking, heavy alcohol consumption, lack of
physical exercise) and identified the population characteristics associated with increasing lifestyle risks.

Methods: Data on lifestyle risk factors, sociodemographic characteristics, and history of chronic diseases were obtained from
7,694 individuals >20 years of age who participated in the 2005 Korea National Health and Nutrition Examination Survey
(KNHANES). Clustering of lifestyle risks involved the observed prevalence of multiple risks and those expected from
marginal exposure prevalence of the three selected risk factors. Prevalence odds ratio was adopted as a measurement of
clustering. Multiple correspondence analysis, Kendall tau correlation, Man-Whitney analysis, and ordinal logistic regression
analysis were conducted to identify variables increasing lifestyle risks.

Results: In both men and women, increased lifestyle risks were associated with clustering of: (1) cigarette smoking and
excessive alcohol consumption, and (2) smoking, excessive alcohol consumption, and lack of physical exercise. Patterns of
clustering for physical exercise were different from those for cigarette smoking and alcohol consumption. The increased
unhealthy clustering was found among men 20-64 years of age with mild or moderate stress, and among women 35-49 years of
age who were never-married, with mild stress, and increased body mass index (>30 kg/m?).

Conclusions: Addressing a lack of physical exercise considering individual characteristics including gender, age, employment
activity, and stress levels should be a focus of health promotion efforts.
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Table 1. Characteristics of the study population

Men Women Men Women
n % n % n % n %
Number of subject 3,455 4,239 Perceived stress
Age (yr) Severe 245 71 273 6.4
20 - 34 932 270 1,170 27.6 Moderate 975 282 1,226 28.9
35 - 49 1,280 37.0 1,446 341 Mild 2,235 647 2,740 64.6
50 - 64 815 23.6 934 22.0 Chronic disease
> 65 428 12.4 689 16.3 Hypertension 829 240 883 20.8
Education Diabetes 327 9.5 282 6.7
<Elementary 490 142 1,200 28.3 Dyslipidemia 1,247 56.1 1,084 35.5
<High school 1,635 47.3 1,937 457 Hypertension duration (yr) [missing rate : 39.4%]  [missing rate : 26.5%)
> University 1,330 385 1,102 26.0 <5 337 67.1 408 62.9
Occupation 5-9 85 16.9 109 16.8
Professionals 450 13.0 293 6.9 >10 80 15.9 132 20.3
Clerks 393 114 330 7.8 Diabetes duration (yr) [missing rate : 27.2%)]  [missing rate : 27.0%]
Service workers 499 14.4 679 16.0 <5 142 59.7 112 54.4
Farmers and Fishers 260 75 239 5.6 5-9 42 17.6 46 22.3
Craft and trade workers 1,082 31.3 509 12.0 >10 54 227 48 23.3
Armed forces 22 0.6 0 0.0 Dyslipidemia duration (yr) [missing rate : 88.9%]  [missing rate : 88.6%]
Students 130 3.8 118 2.8 <5 107 775 113 79.6
Housewives 0 0.0 1,501 354 5-9 19 13.8 21 14.8
Unemployed 618 17.9 569 134 >10 12 87 8 5.6
Income (quartile) [missing rate : 6.5%]  [missing rate : 80.0%] Cigarette smoking
1st (lowest) 890 31.4 425 49.3 Never smokers 543 15.7 3,811 89.9
2nd 707 25.0 238 27.6 Ex-smokers 1,088 315 183 4.3
3rd 741 26.2 111 12.9 Current smokers 1,824 52.8 245 5.8
4th (highest) 890 17.4 88 10.2 Alcohol consumption
Marital status None or minimal 1,106 320 2,929 69.1
Married 2,533 733 2,781 65.6 Moderate 957 27.7 997 235
Never married 692 20.0 619 14.6 Excessive 1,392 40.3 313 74
Divorced, widowed, separated 227 6.6 836 19.7 Physical exercise
Body mass index (kg/m?) [missing rate : 35.3%]  [missing rate : 27.6%] Health enhancing 908 26.3 765 18.0
<23 820 36.7 1441 47.0 Minimal 460 13.3 544 12.8
23 - 24 612 274 709 231 Inactive 2,087 604 2,930 69.1
25 - 29 735 32.9 811 26.4
>30 70 3.1 109 3.6
Area of residence
Rural 714 20.7 845 19.9
Urban 2,741 79.3 3,3%4 80.1
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Table 2. Clustering of cigarette smoking, excessive alcohol consumption, and lack of physical exercise

. Men Women
Number of Cigarette Excessive  Lack of o E 5 E

risk amoking alcohol physical bserved xpected bserved xpected

factors consumption  exercise frequency  frequency O/E frequency  frequency O/E
() (%) (E) (%) (©) (%) (E) (%)
3 + + + 15.07 12.85 117 1.08 0.29 3.65
2 + + - 10.53 8.42 1.25 0.61 0.13 4.62
+ - + 16.90 19.03 0.88 3.01 3.71 0.81
- + + 7.75 11.48 0.67 3.44 4.81 0.71
1 + - - 10.27 12.48 0.82 1.06 1.65 0.63
- + - 6.91 7.53 0.91 2.24 2.15 1.04
- - + 20.66 17.01 1.21 61.57 60.27 1.02
0 - - - 11.86 11.15 1.06 26.96 26.95 1.00
A1z nt Table 3. Observed of expected prevalence odds ratio
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Figure 1. Relationship between lifestyle risk factor and demographic, socioeconomic, and health-status.

‘Age_1: age 20-34 years, Age_2: age 35-49 years, Age_3: age 50-64 years, Age_4: age >65 years, Risk_0: number of risk factors 0,
Risk_1: number of risk factors 1, Risk_2: number of risk factors 2, Risk_3: number of risk factors 3. Smok_1: never smokers, Smok_2:
ex-smokers, Smok_3: current smokers, Alcol_1: none or minimal alcohol consumption, Alcol_2: moderate alcohol consumption,
Alcol_3: excessive alcohol consumption, Exer_1: health enhancing physical exercise, Exer_2: minimal physical exercise, Exer_3:
inactive physical exercise, Job_1: professionals, Job_2: clerks, Job_3: service workers, Job_4: farmers and fishers, Job_5: craft
workers Job_6: armed forced, Job_7: students, Job_8: housewives, Job_9: unemployed, Income_1: 1st quartile(lowest) income,
Income_2: 2nd quartile income, Income_3: 3rd quartile income, Income_4: 4th quartile(hightest) income, Mar_1: married, Mar_2:
never married, Mar_3: divorced, widowed, separated, bmi_1: bMI <23 kg/m?, bmi_2: bMI 23<~<25 kg/m?, bmi_3: bMI 25<~<30 kg/m?,
bmi_4: >30 kg/m?, Pla_0: urban, Pla_1: rural, Str_1: mild stress, Str_2: moderate stress, Str_3: severe stress. Htn_0: hypertension-
no, Htn_1: hypertension-yes, m_0: diabetes-no, Dm_1: diabetes-yes, Lid_0: dyslipidemia-no, Lid_1: dyslipidemia-yes, Htn_age_1:
hypertension duration <5 years, Htn_age_2: hypertension duration 5-9 years, Htn_age_3: hypertension duration >10 years, Dm_1:
diabetes duration <5 years, Dm_2: diabetes duration 5-9 years, Dm_3: diabetes >10 years, Lid_age_1: dyslipidemia duration <5
years, Lid_age_2: dyslipidemia duration 5-9 years, Lid_age_3: dyslipidemia duration >10 years
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Table 4. Association between demographic and health status characteristics, and having multiple health risks

Men Women

Coefficient p-value Coefficient p-value
Age (yr)* (20-34, 35-49, 50-64, >65) -0.12 <0.01 0.00 0.95
Education™ (<elementary, <high school, >university) 0.03 0.36 -0.03 <0.01
Income(quartile)* (1st(lowest), 2nd, 3rd, 4th(highest)) 0.02 0.59 -0.22 0.01
Cigarette smoking (never smokers. ex-smokers, current smokers) 0.60 <0.01 0.32 <0.01
Alcohol consumption* (none or minimal, moderate, excessive) 0.50 <0.01 0.20 <0.01
Lack of physical exercise* (health enhancing, minimal, inactive) 0.42 <0.01 0.76 <0.01
Body mass index(kg/m2) (<23, 23-24, 25-29,>30.0) -0.06 0.07 0.00 0.94
Perceived stress* (mild, moderate, severe) 0.12 <0.01 0.04 <0.01
Diabetes ' (no, yes) 0.27 <0.01
Hypertension ' (no, yes) <0.01 0.04
Dyslipidemia® (no, yes) 0.27 <0.01
Diabetes duration (years)* (<5. 5-9, >10) 0.01 0.45 0.01 0.38
Hypertension duration (years)* (<5. 5-9, >10) -0.04 <0.01 -0.01 0.65
Dyslipidemia duration (years)* (<5. 5-9, >10) 0.04 0.48 -0.02 0.15

* Kendall’'s Tau correlation, * Mann-Whitney U.
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Table 5. Odds ratios (OR) and 95% confidence
interval (Cl) of predictors of the number of lifestyle
risk factors

Men Women
OR (95% Cl) OR (95% Cl)
Age (yr)
> 65 1.00 1.00

50 - 64 1.84 (1.35-2.53) 1.59(0.71-3.53)

35 - 49 3.13(2.21-4.44) 2.84 (1.09-7.49)

20 - 34 3.11 (2.06-4.70) 2.90 (0.69-11.69)
Education

>University 1.00 1.00

<High school 1.16 (0.92-1.47) 2.69 (0.93-8.88)

<Elementary 1.32 (0.93-1.88) 3.41 (0.96-13.46)
Occupation

Non-manual 1.00 1.00

Manual 0.99 (0.78-1.26) 1.06 (0.47-2.40)

Unemployed, others
Income (quartile)

1.15(0.85-1.55) 1.52 (0.74-3.20)

4th (highest) 1.00 1.00

3rd 1.11(0.86-1.41) 0.50 (0.12-1.89)

2nd 1.03 (0.79-1.33) 0.91 (0.32-2.88)

1st (lowest) 1.15(0.82-1.61) 1.01(0.36-3.20)
Marital status

Married 1.00 1.00

Never married 1.42 (0.93-2.15) 3.82 (1.02-14.53)

Divorced, widowed, separated 1.14 (0.78-1.66) 2.11 (0.86-5.75)
Area of residence

Rural 1.00 1.00

Urban 0.96 (0.77-1.20) 1.60 (0.77-3.64)
Perceived stress

Severe 1.00 1.00

Moderate 1.58 (1.30-1.93) 1.71 (0.97-3.03)

Mild 2.01 (1.41-2.87) 254 (1.06-5.70)
Body mass index (kg/m?)

<23 1.00 1.00
23 - 24 0.88 (0.71-1.11) 1.17 (0.57-2.34)

25 - 29 0.81(0.65-1.01) 1.12 (0.56-2.22)
>30 0.84 (0.49-1.44) 4.55 (1.61-12.18)

Ao 2 80131%] A UERITH (Table 4)
Table 5= 17188919 7H57F 07] o)A RSl {
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