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ABSTRACT

Clustering of Healthy Behaviors and Related
Factors among 19-64 Aged Korean Adults

Gu, Hyae-Min

Advisor : Prof. Ryu So Yeon, M.D., Ph.D
Department of Public Health,

Graduate School of Health Science,

Chosun University

Objectives: This study was performed to identify and find the clustering
of healthy behaviors and the factors related to the clustering among
Korean adults aged 19-64.

Methods: The data of 9,519 Korean adults aged between 19 and 64 years
who participated in the 6th Korea National Health and Nutrition
Examination Survey were used as the analysis target. Following the
recommendation of the Health Plan 2020 for health-promoting lifestyle,
four variables, including nonsmoking, moderate drinking, sufficient physical
activity, and healthy diet, were used in the study. The obtained data were
classified into five groups according to the number of indicators they
practiced ranging from “0” for “not practicing at all” to “4” for “practicing
all four parameters.” The multinomial logistic regression analysis was
performed to analyze the relationships among demographic characteristics,

health-related characteristics, and clustering of healthy behaviors.

_iv_
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Results: The results showed that only 3.9% of the subjects were
practicing all four indicators of healthy behaviors. The significant elements
of healthy behaviors clustering included sufficient physical activities for
males, and non-smoking, moderate drinking, and healthy diet for females.
The related factors with clustering healthy behaviors by multinominal
logistic regression analysis were higher for “females, the elderly, people
with higher level of education, people with higher household income,
people with diabetes, and people who perceive their subjective health
status 1s good.

Conclusions: In order to spread the practice of healthy behaviors, multiple
interventions are more effective than individual health behaviors.

In addition, considerable attention should be given to people other than
females, advanced age, people with diabetes, and people who perceive their

subjective health status to be good.

Key words : Clustering, Healthy behavior, Korean adults, Risk factor
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Table 1. Demographics characteristics of the study population

Male Female Total D value!
N 3,857 5,662 9,519
Age (yr)
19-29 23.9(0.9) 21.3(0.8) 22.6(0.7) <.001
30-39 23.7(0.9) 21.8(0.8) 22.8(0.7)
40-49 25.0(0.8) 25.8(0.7) 25.4(0.6)
50-59 22.4(0.7) 23.4(0.7) 22.9(0.6)
60-64 5.0(0.3) 7.6(0.4) 6.3(0.3)
Education
Elementary school 5.5(0.4) 9.4(0.5) 7.5(0.4) <.001
Middle school 6.8(0.4) 9.2(0.4) 8.0€0.3)
High school 43.0(1.0) 41.6(0.8) 42.3(0.7)
> College 44.7(1.1) 39.8(0.9) 42.3(0.8)
Household income
Low 8.2(0.6) 9.2(0.5) 8.7(0.5) 0.108
Moderate low 23.8(1.0) 24.9(0.9) 24.3(0.8)
Moderate 32.8(1.0) 31.2(0.9) 32.000.8)
Upper 35.2(1.2) 34.7(1.1) 35.0(1.0)
Marital status
Yes 67.9(1.0) 77.3(0.8) 72.5(0.7) <.001
No 32.1(1.0) 22.7(0.8) 27.5(0.7)

1) tested by x*-test
Data were shown as estimated %(%SE).
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Table 2. Health status characteristics of the study population

Male Female Total D value"
N 3,857 5,662 9,519
Obesity status
Underweight 2.4(0.3) 7.1(0.4) 4.7(0.3) <.001
Normal 57.7(0.8) 68.7(0.7) 63.1(0.6)
Obesity 39.8(0.9) 24.2(0.7) 32.2(0.6)
Hypertension
Yes 43.5(0.9) 66.9(0.8) 55.0(0.7) <.001
No 56.5(0.9) 33.1(0.8) 45.00.7)
Diabetes
Yes 60.8(1.0) 71.4(0.8) 66.0(0.7) <.001
No 39.2(1.0) 28.6(0.8) 34.000.7)
Dyslipidemia
Yes 37.8(0.9) 19.8(0.6) 29.0(0.5) <.001
No 62.2(0.9) 80.2(0.6) 71.0(0.5)
Subjective health status
Good 38.4(0.9) 31.9(0.8) 35.2(0.6) <.001
Fair 50.1(0.9) 52.4(0.8) 51.2(0.6)
Poor 11.5(0.6) 15.7(0.6) 13.6(0.4)

1) tested by x°-test
Data were shown as estimated %(%SE).
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Table 3. Healthy behaviors characteristics of the study population

Male Female Total D value"
N 3,857 5,662 9,519
Non-smoking
Yes 56.0(0.9) 93.9(0.4) 74.6(0.6) <.001
No 44.0(0.9) 6.1(0.4) 25.4(0.6)
No heavy drinking
Yes 35.7(0.9) 49.6(0.8) 42.5(0.6) <.001
No 64.3(0.9) 50.4(0.8) 57.5(0.6)
Physical activity
Yes 24.5(1.7) 20.2(1.4) 22.4(1.5) <.001
No 75.5(1.7) 79.8(1.4) 77.6(1.5)
Healthy diet
Yes 42.0(0.9) 56.1(0.8) 51.1(0.6) <.001
No 58.0(0.9) 43.9(0.8) 48.9(0.6)
No. of healthy behaviors factors
4 2.5(0.3) 5.5(0.5) 3.9(0.4) <.001
3 15.9(0.8) 31.2(0.8) 23.4(0.6)
2 33.1(0.9) 42.5(0.8) 37.7(0.6)
1 34.6(0.9) 19.2(0.7) 27.0(0.6)
0 14.0(0.7) 1.6(0.2) 7.9(0.4)

1) tested by x*-test

Data were shown as estimated %(%SE).

Collection @ chosun

_14_



167k 7%

1

L

o zgow e

o #3d

3l

Kl

A7 B4

1.

Mo of R K- F N T oM B RN o ox W
S T - oo RO g o w
vl ( rzel kY =0 —_ =0
o T EEPAN - M = N R ﬁ O
M — N = 4 L El oru — N HL
R - N - e R
WO T 4 T o~ N o T
gk TR g 2 X B P E
) —~ ruze]
TO = mw o ~ = ‘._w ~ P M arii
Y s 7w _a,w_, =R "
N B B -
qﬁrﬁwowml.a_mﬂ %%Mu%ﬁlwm
<Y pl oo oF o] %
® oo o 8 H i M@@ ® O 8 o
I I T R < TN S i
= T ™ W = v a _ 3w
X il = O o
X8 g@ st <5855 K
VO e T L TNE& N g g
W E o e N KT SR omow
F oo ¥H SR o gy
" TR oz % RO
S R S S ook W T oy
v T P S W2 % ok X ok
.= o ™ I o M B & 1o T T
58 % 2o rexd " w omo
S N
[N © o IH Wt T ral fom
25 T EF P R T T
. = B o
mV\ B ©° m " B S - owE XroxW &l
of o B F R o T mg g g
e SR M w Mook \n NS o
woE R W o =T ey
ay TR 2N I
oy ST o Mg 25 RO
O T o N o T W ome BRI
o oo o Nk o® T oo o R
o MBS EINIT YD

_15_

NI E7) =kth(Table 4).

Collection @ chosun



Table 4. Prevalence of combinations of four healthy behaviors factors in subjects

No.of Male Female

healthy NS NHD PA HD

behaviors N 0(%) O/E N 0(%) O/E

4 + + + + 99 247 0.63 325 5.46 1.39

3 + + + - 124 3.08 0.87 235 3.98 1.13
+ + - + 296 8.21 0.55 1,189 21.65 1.46
+ - + + 153 3.56 0.80 329 543 1.21
- + + + 44 0.99 1.72 6 0.14 0.25

2 + + - - 348 9.28 0.72 936 16.61 1.29
+ - + - 187 4.59 1.08 232 391 0.92
+ - - + 421 10.67 0.69 1,148 20.37 1.32
- + + - 65 1.66 1.76 14 0.20 0.21
- + - + 145 3.81 1.64 37 0.77 0.33
- - + + 123 3.10 1.62 36 0.69 0.36

1 + - - - 571 14.17 0.93 945 16.46 1.08
- + - - 225 6.14 1.75 39 0.80 0.23
- - + - 199 5.06 1.84 22 0.35 0.13
- - + 329 9.20 1.69 84 1.55 0.28

0 - - - - 528 13.99 177 85 1.64 0.21

NS : non-smoking

NHD : no heavy drinking
PA : physical activity
HD : healthy diet

+

O :
E : expected prevalence of a combination healthy behaviors factors

. healthy behaviors factors present
. healthy behaviors factors absent

observed prevalence of a combination healthy behaviors factors
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Table 5. Prevalence and Prevalence Odds Ratio (POR) of combinations of two healthy behaviors
factors in subjects

Male Female

P(%) POR  p value P(%) POR p value

Non Smoking/No heavy drinking 867(23.1) 1.74 <.001 2,685(477) 227 <.001
Non Smoking/Physical activity 563(13.7) 099 0.932 1,121(188)  0.87 0.359
Non Smoking/Healthy diet 969(24.9) 1.26 0.002 2,991(529) 1.22 0.115
No heavy drinking/Physical activity = 332(8.2) 0.88 0.124 580(9.8) 0.95 0.483
No heavy drinking/Healthy diet 584(15.5) 1.10 0.234 1,557(28.0)  1.04 0.554
Physical activity/Healthy diet 419(10.1)  0.96 0.652 696(13.2)  0.11 0.145

Reference category is those not exposed to the first healthy behaviors factors
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Table 6. Mean score of healthy behaviors for various groups

Mean+SE p value
All 1.88+0.02
Sex
Men 1.58+0.02 <.001"
Women 2.20+0.02
Age group
19-29 1.89+0.03 0.764”
30-39 1.85+0.03
40-49 1.93+0.03
50-59 1.87+0.03
60-64 1.89+0.03
Education
Elementary school 1.76+0.04 <.001”
Middle school 1.77+0.04
High school 1.85+0.03
> College 1.99+0.02
Household income
Low 1.690.04 <0017
Moderate low 1.82+0.03
Moderate 1.85+0.03
Upper 2.01+0.03
Marital status
Yes 1.90£0.02 0.013"
No 1.83+0.03
Obesity status
underweight 2.000.05 <.001”
Normal 1.94+0.02
Obesity 1.76+0.03
Hypertention
Yes 2.00+0.02 <001
No 1.74+0.02
Diabetes
Yes 1.97+0.02 <.001"
No 1.72+0.02
Dyslipidemia
Yes 1.7420.02 <001
No 1.94+0.02
Subjective health status
Good 2.000.03 <.001”
Fair 1.87+0.02
Poor 1.75+0.04
1) tested by t-test
2) tested by ANOVA
- 20 -
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Table 7. Odds ratios (ORs) and 95% confidence interval (CI) of predictors of clustering of healthy

behaviors
1 2 3 4
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Sex
Men (ref) 1.00 1.00 1.00 1.00
Women 510 379-6.88 1172 872-1575 1809 1336-2450 21.66 1494-3141
Age group
19-29 (ref) 1.00 1.00 1.00 1.00
30-39 088 056-1.38 080 051-127 075 047-121 098 0.53-1.80
40-49 120 0.74-194 103 063-167 134 0.79-2.27 140 0.72-2.72
50-59 1.06 063-1.78 120 0.72-2.02 131 0.76-226 177 0.86-3.63
60-64 165 0.89-3.05 209 1.15-381 216 1.12-417 283 1.24-645
Education
Elementary school (ref)  1.00 1.00 1.00 1.00
Middle school 095 060-150 098 062-157 1.02 061-1.70 131 057-3.01
High school 110 0.71-1.70 122 0.76-1.86 153 096-246 259 1.29-5.19
> College 112 0.72-1.73 157 1.02-241 229 142-367 384 1.86-791
Household income
Low 115 0.76-1.74 083 055-1.26 056 0.35-090 053 0.26-1.06
Moderate low 095 0.71-1.27 077 058-1.01 063 046-0.86 059 0.37-0.94
Moderate 110 0.85-142 0.76 058-0.99 0.74 056-099 0.74 0.50-1.09
Upper (ref) 1.00 1.00 1.00 1.00
Marital status
Yes 093 063-1.39 1.01 068-150 1.00 0.65-152 0.88 0.49-1.57
No (ref) 1.00 1.00 1.00 1.00
Obesity status
Underweight 067 039-1.16 080 047-1.38 0.70 0.40-123 057 0.28-1.16
Normal (ref) 1.00 1.00 1.00 1.00
Obesity 1.00 0.79-126 1.07 085-1.36 103 0.81-1.32 0838 0.63-1.25
Hypertention
Yes 1.04 0.83-1.32 111 088140 121 095-155 119 0.85-1.67
No (ref) 1.00 1.00 1.00 1.00
Diabetes
Yes 1.08 0.86-1.36 137 1.09-1.73 155 121-1.98 141 1.02-1.95
No (ref) 1.00 1.00 1.00 1.00
Dyslipidemia
Yes 097 0.77-1.22 083 0.70-1.09 087 068-1.10 0.87 0.63-1.22
No (ref) 1.00 1.00 1.00 1.00
Subjective health status
Good 214 155-296 281 205-386 313 2.23-440 378 225-6.34
Fair 159 1.20-211 191 145-250 195 143-264 166 1.04-2.66
Poor (ref) 1.00 1.00 1.00 1.00

Reference category for the outcome variable is “none” healthy behaviors factor.
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