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Abstract

Background: The purpose of this study was to examine whether lifestyle-related factors, such as frequency of drink-
ing and smoking, mental stress, sleep duration, economic status, and education level, are associated with obesity (as
defined given by the WHO report on Asia) in a selected sample of Korean adults.

Methods: The subjects were 1,566 adults (505 men, 1,061 women) aged over 20 years who visited a public health cen-
ter for medical checkups in Seoul, Korea, between November 1, 2010, and October 30, 2011. The association between
lifestyle-related factors and obesity was assessed by using multivariate logistic regression analysis after adjusting for
gender, age, frequency of drinking and smoking, mental stress, sleep duration, economic status, and education level.
Results: Only economic status and education level significantly predicted obesity; very rich people and people who
completed high school, college, or higher were less likely to be obese.

Conclusion: Therefore, frequency of smoking and drinking, sleep duration, and level of stress were not associated
with obesity but economic status and educational level significantly predicted obesity.
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Introduction

According to WHO reportt, the worldwide preva-
lence of obesity has been more than doubled since
1980. Furthermore, more than 1.4 billion adults
over 20 years of age were overweight in 2008, and
of these, over 200 million men and nearly 300 mil-
lion women were obese (1). Additionally, accord-
ing to the Centers for Disease Control and Pre-
vention (CDC), approximately 35.7% of adults in
the United States of America were obese in 2010
(2). Based on the Fifth Korea National Health and
Nutrition Examination Survey (KNHANES-V) in
2010, the prevalence of obesity was 36.3% in men
and 24.8% in women aged over 19 years, and this
prevalence is increasing (3). This means that, as in
the United States of America, obesity has become
a serious public health problem in Korea.

Obesity is an independent risk factor for cardiac
diseases, some types of cancer, and type-2 di-
abetes and leads to a high mortality rate (4-7).
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Moreover, it aggravates chronic diseases such as
cholelithiasis, hypertension, hypercholesterolemia,
and arthritis (4-7).

Obesity is mainly caused by a mismatch between
caloric intake and energy expenditure (1-4). The
factors related to the nature of energy imbalance
are numerous and complex; they include the soci-
oeconomic environment, smoking, drinking, men-
tal stress, sleep duration, sedentary lifestyle, eating
habits, and the interactions between these factors
(8-13). For this reason, many obese people at-
tempt to balance energy intake and expenditure or
promote energy expenditure through diverse ef-
forts in order to reduce and control their obesity.
Furthermore, many previous studies have pro-
vided evidence that lifestyle-related factors that
promote health are associated with decreased obe-
sity (13—-15). However, to the best of our know-
ledge, few, if any, studies have assessed the effects
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of these factors among only obese Korean adults.
The purpose of this study was to examine whether
lifestyle-related factors were related to obesity in a
sample of Korean adults.

Methods

Subjects
Totally, 1,566 adults (505 men, 1,061 women)

tween November 1, 2010, and October 30, 2011,
participated in this cross-sectional study. The sub-
jects completed a self-reported questionnaire re-
lated to lifestyle-related factors and were consi-
dered to be physically and psychologically healthy.
All gave written consent before participating in
this study. All study procedures were approved by
the Human Care and Use Committee of the S-gu
Community Health Center. Participant character-
istics are shown in Table 1.

aged over 20 years who visited a public health
center for medical checkups in Seoul, Korea, be-

Table 1: The life style characteristics of the subjects

Variable Male Female Total
(n = 505) (n = 1,061) (n = 1,566)
Mean (SD) Mean (SD) Mean (SD)
Age (yeats) 50.89 = 11.96 51.15 = 10.63 51.06 = 11.07
Height (cm) 169.96 £5.74 157.47 £ 5.31 161.50 = 7.99
Weight (kg) 71.43 £9.29 57.23 £ 7.61 61.81 £ 10.54
Body mass index (kg/m?) 24.70 £ 2.78 23.10 £ 3.01 23.61 £ 3.03
n (%) n (%) n (%)
Healthy-weight (normal/overweight) (body mass index < 25) 288 (57.0) 820 (77.3) 1,108 (70.8)
Obese (body mass index = 25) 217 (43.0) 241 (22.7) 458 (29.2)
n (%) n (%) n (%)
No drinking 412 (81.6) 900 (84.8) 1,312 (83.8)
Frequency of drinking Once a month 21 (4.2) 106 (10.0) 127 (8.1)
2-3 times per month 38 (7.5) 40 (3.8) 78 (5.0)
4 times or more per month 34 (6.7) 15 (1.4) 49 (3.1)
Non-smoker 416 (82.4) 1,049 (98.9) 1,465 (93.0)
Frequency of smoking Ex-smoker 51 (10.1) 3(0.3) 54 (3.4)
Current smoker 38 (7.5) 9 (0.8) 47 (3.0
Very low 422 (83.6) 794 (74.8) 1,216 (77.7)
Low 50 (9.9 177 (16.7 227 (14.5
Mental stress High 31 Emi 77 E7.3)) 108((6.9))
Very high 2 (0.4 13 (1.2) 15 (1.0)
5 hours or less 13 (2.6) 50 (4.7) 063 (4.0)
. 6 hours 30 (5.9 97 (9.1 127 (8.1
Sleep duration 7 hours 22 E4.4§ 82 E7.7§ 104 56.6;
8 hours or more 440 (87.1) 832 (78.4) 1,272 (81.2)
Very poor 89 (17.0) 276 (26.0) 365 (23.3)
Feonomic status Poor 58 (11.5) 133 (12.5) 191 (12.2)
Rich 336 (66.5) 567 (53.4) 903 (57.7)
Very rich 22 (4.4) 85 (8.0) 107 (6.8)
Elementary school or lower 31 (.1 79 (7.4) 110 (7.0)
. Middle school 19 (3.8 102 (9.6 121 (7.7
Education level High school 111 Ezz.z)) 288 ((27.1)) 399 ((25.5))
College or higher 344 (68.1) 592 (55.8) 936 (59.8)
Data are presented as mean * SD or N (%)
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Independent and covariate variables

The lifestyle-related factors were assessed for each
participant through 6 questions selected from the
self-reported questionnaire. The questions and
their response scales are provided below:

[Q1] “In the past month, on how many occasions
have you consumed more than 1 glass of alco-
hol?” Response: [1] no drinking, [2] once a month,
[3] 2-3 times per month, and [4] 4 times or more
per month.

[Q2] “Are you a non-smoker, ex-smoker, or cur-
rent smoker?” Response: [1] non-smoker, [2] ex-
smoker, and [3] current smoker.

[Q3] “How would you describe the level of stress
that you generally experience?” Response: [1] very
low mental stress, [2] low mental stress, [3] high
mental stress, and [4] very high mental stress.

[Q4] “In the past week, how many hours did you
sleep per night on average?” Response: [1] 5 hours
or less, [2] 6 hours, [3] 7 hours, and [4] 8 hours or
more.

[Q5] “What do you perceive your economic status
to be?” Response: [1] very poor, [2] poor, [3] rich,
and [4] very rich.

[Q6] “What is your education level?” Response:
[1] elementary school or lower, [2] middle school,
[3] high school, and [4] college or higher.

Dependent variables

The subjects’ heights and weights were assessed
by using InBody-720 (Biospace, Seoul, Korea) in
otrder to calculate their body mass indices (BMI;
kg/m?. According to the WHO Asia-Pacific stan-
dard, people with BMIs of <25 kg/m” and >25
kg/m® are defined as healthy-weight (nor-
mal/overweight) and obese, respectively (16).

Statistical analysis

All results are presented as mean * standard devi-
ation. Multivariate logistic regression analyses
(method: “enter”) were conducted to determine
whether lifestyle-related factors were related to
obesity after adjusting for gender, age, frequency
of drinking and smoking, mental stress, sleep du-
ration, economic status, and education level. The
threshold for statistical significance was set at P<
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0.05, and all analyses were performed with SPSS
ver. 18.0 (SPSS, Inc., Chicago, IL, USA).

Results

The characteristics of the subjects are shown in
Table 1. The average ages of the males and fe-
males are 50.89 * 11.96 years and 51.15 * 10.63
years respectively; their average heights are 169.96
T 574 cm and 157.47 £ 531 cm respectively;
their average weights are 71.43 £ 9.29 kg and
57.23 £ 7.61 kg respectively; and their average
BMIs are 24.70 + 2.78 kg/m” and 23.10 + 3.01
kg/m?® respectively.

As can be observed from the BMIs of the male
and female participants, 288 (57.0%) and 820
(77.3%) have healthy weights and 217 (43.0%) and
241 (22.7%) are obese, respectively. According to
the males’ and females’ frequency of drinking, 412
(81.6%) and 900 (84.8%) are no drinking, 21
(4.2%) and 106 (10.0%) are once a month, 38
(7.5%) and 40 (3.8%) are 2-3 times per month,
and 34 (6.7%) and 15 (1.4%) are 4 times or more
per month. According to the males” and females’
frequency of smoking, 416 (82.4%) and 1,049
(98.9%) are non-smoker, 51 (10.1%) and 3 (0.3%)
are ex-smoker, and 38 (7.5%) and 9 (0.8%) are
current smoker.

With regard to mental stress, 422 (83.6%) male
and 794 (74.8%) female experience very low stress,
50 (9.9%) male and 177 (16.7%) female experi-
ence low stress, 31 (6.1%) male and 77 (7.3%) fe-
male experience high stress, and 2 (0.4%) male
and 13 (1.2%) female experience very high stress.
Regarding male and female’s sleep duration, 13
(2.6%) and 50 (4.7%) sleep for 5 hours or less, 30
(5.9%) and 97 (9.1%) sleep for 6 hours, 22 (4.4%)
and 82 (7.7%) sleep for 7 hours, and 440 (87.1%)
and 832 (78.4%) sleep for 8 hours or more. In ad-
dition, 89 (17.6%) male and 276 (26.0%) female
are very poot, 58 (11.5%) male and 133 (12.5%)
female are poor, 336 (66.5%) male and 567
(53.4%) female are rich, and 22 (4.4%) male and
85 (8.0%) female are very rich. With regard to
male’s and female’s education level, 31 (6.1%) and
79 (7.4%) are elementary school or lower, 19
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(3.8%) and 102 (9.6%) are middle school, 111
(22.0%) and 288 (27.1%) are high school, and 344
(68.1%) and 592 (55.8%) are college or higher.

The results of the multivariate logistic regression
analyses of lifestyle-related factors among healthy
weight and obese groups of Korean adults are
shown in Table 2. Drinking, smoking, stress level,
and sleep duration did not predict obesity. On the
other hand, economic status and education level
significantly predicted obesity. Specifically, very

rich people (Odd Ratio [OR] = 0.499, P = 0.036,
95% confidence intervals [CI]: 0.260-0.955) were
less likely to be obese when compared with very
poor people. People who completed high school
(OR = 0.576, P = 0.026, 95% CI: 0.355-0.935)
and people who completed college or higher (OR
= 0.568, P = 0.041, 95% CI: 0.331-0.977) were
also less likely to be obese when compared with
people who elementary school or lower.

Table 2: The results of the multivariate logistic regression analyses of lifestyle-related factors for the healthy-weight
and obese groups of Korean adults (n = 1,5606)

Prevalence of Obesity

0
as compared to healthy-weight Case OR 95% CI P
No drinking 1,312 1.000 Reference
Frequency of drink- 1 time per month 127 1.453 0.883-2.392 0.141
ing 2-3 times per month 78 1.450 0.793-2.649 0.227
4 times or more per month 49 1.380 0.661-2.883 0.391
c L Non-smoker 1,465 1.000 Reference
Frequenz O SO Ex-smoker 54 0.831 0.423-1.629  0.589
8 Current smoker 47 0.532 0.254-1.113 0.094
Very low 1,216 1.000 Reference
Low 227 1.140 0.701-1.852 0.598
Mental stress .
High 108 1.249 0.699-2.235 0.453
Very high 15 1.128 0.319-3.993 0.852
5 houts or fewer 63 1.000 Reference
. 6 hours 127 0.923 0.467-1.824 0.817
Sleep duration
7 hours 104 0.735 0.359-1.506 0.400
8 houts or more 1,272 0.897 0.467-1.724 0.745
Very poor 365 1.000 Reference
. Poor 191 0.912 0.608-1.367 0.654
Economic status )
Rich 903 0.817 0.558-1.197 0.300
Very rich 107 0.499 0.260-0.955 0.036*
Elementary school or lower 110 1.000 Reference
. Middle school 121 0.681 0.391-1.187 0.175
Education level )
High school 399 0.576 0.355-0.935 0.026*
College or higher 936 0.568 0.331-0.977 0.041*

OR, odds ratio; CI, confidence interval

*P < 0.05, adjusted for gender, age, frequency of drinking and smoking, mental stress, sleep duration, economic sta-

tus, and education level
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Discussion

The aim of this study was to examine the relation-
ship between lifestyle-related factors and obesity
in a sample of Korean adults. Our results showed
that drinking and smoking are not associated with
obesity in Korean adults. Even though many pre-
vious studies have reported that drinking and
smoking are strongly associated with obesity (17—
20), our results might be explained by the fact that
we did not examine the duration, amount, or type
of drinking and smoking.

In the case of Korean adolescents, previous stud-
ies have shown that mental stress and sleep dura-
tion were associated with obesity (21-23). How-
ever, our results did not find such an association.
This might be because psychological and physical
conditions are more stable in adulthood; thus,
mental stress and sleep duration did not affect
obesity more than the other factors in our sample,
which consisted entirely of adults. Therefore, fur-
ther well-designed studies on this topic are neces-
sary.

Interestingly, this study showed that economic
status and educational level are associated with
obesity. The review of McLaren on 333 studies
through some search engine inc. CINAHL, ERIC,
MEDLINE, and Social Science Abstracts showed
that low educational level is strongly associated
with obesity (24). Furthermore, low socioeconom-
ic status has also been found to be strongly asso-
ciated with obesity (25-26). Therefore, our study
supported the idea that obese people have lower
socioeconomic status and educational level com-
pared to people with healthy weights. Future stud-
ies should determine the extent to which levels of
lifestyle-related factors affect obesity in Korea.
This study has several limitations. Firstly, this
study did not investigate the amount, quality, or
variety of dietary pattern or the type, intensity,
duration, or frequency of physical activity, all of
which might predict obesity. Therefore, further
well-designed studies should be performed in the
future to determine the effects of these variables
on obese Korean adults. Secondly, because the
subjects of this study were recruited from a public
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health center where they were receiving medical
checkups in Seoul, Korea, the subjects do not rep-
resent the entire Korean adult population. There-
fore, further well-designed studies are needed in
order to generalize these results in the future.
However, the large number of subjects (n =
1,560) was one of the strengths of this study.

Conclusion

We therefore conclude that frequency of smoking
and drinking, sleep duration, and mental stress are
not associated with obesity. However, economic
status and educational level are associated with
obesity regardless of gender and age in a sample
of Korean adults.
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