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Obesity in Korean Men: Results from the Fourth through Sixth
Korean National Health and Nutrition Examination Surveys
(2007 ~2014)
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Purpose: Obesity is related to many diseases, including urological conditions. We investigated the prevalence, risk factors, and
treatment of male obesity.

Materials and Methods: This study included 17,485 men older than 20 years of age who participated in the fourth, fifth, and sixth
administrations of the Korean National Health and Nutrition Examination Survey. Two main cutoff points for obesity were
defined: a body mass index (BMI) =25 kg/m” and a BMI=30 kg/m”. Additionally, we defined obesity requiring pharma-
cotherapy as the presence of a BMI =30 kg/m? or a BMI =27 kg/m” co-occurring with at least one associated comorbid medical
condition, such as hypertension, dyslipidemia, or diabetes.

Results: The prevalence rates of a BMI =25 kg/m’, a BMI =30 kg/m’, and obesity requiring pharmacotherapy were 35.7%, 3.4%,
and 10.5%, respectively. The prevalence of obesity increased over time for all definitions of obesity. The prevalence of obesity
requiring pharmacotherapy was highest in Jeju (12.5%) and lowest in Gangwon-do (7.7%). Having a higher income, being a
non-manual worker, and having completed a high level of education were significantly related to obesity requiring pharma-
cotherapy. More than 70% of patients with obesity requiring pharmacotherapy reported taking diet pills, eating functional foods,
or consuming a one-food diet for weight reduction, but only 13.9% reported exercising for this purpose.

Conclusions: Male obesity is a common condition, the prevalence of which is expected to continue to increase over time. A better

strategy is required to manage male obesity in Korea.
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pectancy of obese people has been reported to be up to

INTRODUCTION

seven years shorter than that of normal-weight individuals

Obesity is known to be an important health problem,
and is significantly related to many disorders, such as hy-
pertension, diabetes, and dyslipidemia [1,2]. The life ex-

[1,2]. Moreover, obesity is related to urological diseases
such as erectile dysfunction [3] and benign prostatic hy-
perplasia [4], which may have a significant impact on
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men’s quality of life.

Some previous studies have evaluated the prevalence of
obesity in South Korea. However, previous studies have
defined obesity as a body mass index (BMI) =25 kg/m?,
and few data have been reported regarding severe obesity
(e.g., BMI=30 kg/m®) or obesity requiring pharmaco-
therapy. Additionally, few systematic studies have been
published regarding overall male obesity and trends in its
prevalence, risk factors, and treatment. Since sex-based
differences have been identified in the prevalence of obe-
sity and related lifestyle factors, the above issues must be
addressed in order to promote health and mobilize obe-
sity-related healthcare services. Therefore, we carried out
the present study, in which we used data from the Korea
National Health and Nutrition Examination Survey
(KNHANES) to investigate adult male obesity in Korea.

MATERIALS AND METHODS
1. Study participants

The KNHANES is regularly performed by the Korea
Centers for Disease Control and Prevention to examine
the general health and nutritional status of Koreans. In or-
der to obtain representative data regarding the Korean
population, the study uses a stratified three-stage clustered
probability design (local district = enumeration district —
household). To date, six surveys have been completed: |
(1998), 11 (2001), Il (2005), IV (2007 ~2009), V (2010~
2012), and VI (2013 ~2015). In order to identify serial
trends in male obesity, we used data from the KNHANES
IV, V, and VI because the intervals between the KNHANES
I, 11, and lll were irregular. The KNHANES 1V, V, and VI en-
rolled 31,705, 31,596, and 19,814 individuals, re-
spectively, of whom 24,971, 25,553, and 15,568 people
participated in the survey, respectively. In order to de-
termine the prevalence, characteristics, and health behav-
iors of obese adult males, data from females and partic-
ipants younger than 20 years of age were excluded.
Participants with missing BMI data (n=1,573) were also
excluded, as were those with missing data concerning hy-
pertension, diabetes, or dyslipidemia (n=2,323). Ultimately,
17,485 men were included in this study.
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2. Participant characteristics

Places of residence were classified as urban (dong) or
rural (eup/myeon). Household income was divided into
quartiles according to standard income charts. Partici-
pants were classified by occupation as manual workers or
non-manual workers according to the Korean Standard
Classification of Occupations. Service workers, managers,
professionals, salespeople, clerical workers, and pro-
fessors were included in the non-manual worker category.
Those who performed simple labor or worked in the sec-
tors of agriculture, forestry, fishery, or manufacturing were
classified as manual workers. Cohabitation was defined as
current cohabitation regardless of marriage. Additionally,
education level was determined according to the highest
level of education.

3. Evaluation of body mass index, obesity, and
comorbidities

A portable stadiometer was used to measure height to
the nearest 0.1 cm, and a calibrated balance-beam scale
was used to measure weight to the nearest 0.1 kg. The BMI
was calculated using the following formula: weight (kg)/
height squared (m?). Obesity was defined using multiple
criteria: a BMI =25 kg/m” and a BMI =30 kg/m’ accord-
ing to the Korean Society for the Study of Obesity [5], as
well as a BMI =27.5 kg/m” according to the World Health
Organization guidelines for Asians [5]. Waist circumfe-
rence was measured to the nearest 0.1 cm midway bet-
ween the lowest rib and the iliac crest. Additionally, obe-
sity requiring pharmacotherapy was defined as the pres-
ence of a BMI =30 kg/m’ or the co-occurrence of a BMI >
27 kg/m? with at least one associated comorbid medical
condition, such as hypertension, dyslipidemia, diabetes,
or obstructive sleep apnea [6]. Hypertension was defined
as a systolic blood pressure =140 mmHg, a diastolic blood
pressure =90 mmHg, or the current use of antihyperten-
sive drugs. Diabetes was defined as a fasting blood sugar
level =126 mg/dL, a current prescription for antidiabetic
drugs or insulin, or a diagnosis by a doctor. Hyperchole-
sterolemia was defined as total cholesterol =240 mg/dL
or the use of anti-hypercholesterolemia drugs. The data
contained in the KNHANES did not allow us to incorpo-
rate an analysis of obstructive sleep apnea into the study.



4. Statistical analysis

Participant characteristics, including age, height,
weight, waist circumference, BMI, place of residence,
household income, occupation, cohabitation status, edu-
cation, hypertension, diabetes, and hypercholesterolemia,
were listed and compared between normal or obese par-
ticipants who did not require medication versus obese re-
spondents who required medication. These comparisons
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obesity and treatment strategies in men with obesity re-
quiring medication were assessed using questions regard-
ing self-image, weight change during the last year, efforts
to reduce weight, and methods of weight reduction
(exercise, fasting, skipping meals, medication, and diet).

All tests were two-sided, and the threshold for statistical
significance was set at p <0.05. Analyses were conducted
using the R Statistical Package v.2.13.1 (R Foundation for
Statistical Computing, Vienna, Austria).

were made using the t-test, the chi-square test, and the lo-
gistic regression test. We then calculated the prevalence of
obesity according to age group, study year, and place of
residence. Trends in the prevalence of obesity were ana-
lyzed using the Mantel-Hazel extension test. Third, we in-
vestigated the relationship between age and BMI using a
scatter plot and trend curve. Additionally, awareness of

Table 1. Participant characteristics

RESULTS

1. Participant characteristics

Table 1 presents the characteristics of the participants in

this study. Participants with a normal weight or who were

obese but did not require pharmacotherapy were sig-

Normal weight or obesity not

Obesity requiring

Characteristic requiring medication (n=15,645) medication (n=1,840) p-value*
Age (yr) 50.1+16.1 48.9+14.6 0.001
Height (cm) 169.5+6.7 169.9+6.8 0.005
Weight (kg) 67.4+9.3 85.4+10.5 <0.001
Waist circumference (cm) 83.0+7.7 97.5+6.8 <0.001
Body mass index (kg/mz) 234426 29.5+2.3 <0.001
Place of residence 0.026
Urban (dong) 76.5 78.9
Rural (eup/myeon) 23.5 21.1
Household income 0.003
First quartile (very low) 17.8 14.3
Second quartile (low) 25.2 26.0
Third quartile (high) 28.2 28.7
Fourth quartile (very high) 28.8 31.0
Occupation <0.001
Non-manual 37.3 43.9
Manual 37.8 34.0
Unemployed 24.9 22.1
Cohabitation 93.7 94.8 0.122
Education <0.001
Elementary school 18.4 14.2
Middle school 12.0 12.6
High school 35.5 36.4
College 34.1 36.8
Hypertension 30.5 70.7 <0.001
Diabetes 10.9 24.5 <0.001
Hypercholesterolemia 9.9 25.0 <0.001

Values are presented as mean +standard deviation or percent only. *t-test or chi-square test.
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nificantly older than those with obesity requiring pharma-
cotherapy. Obesity-related parameters, including weight,
waist circumference, and BMI, had higher values in partic-
ipants with obesity requiring pharmacotherapy. A higher
household income, being a non-manual worker, and hav-
ing a high level of education were significantly related to
obesity requiring pharmacotherapy. Logistic regression
analysis was performed using the confounding factors of
age, height, cohabitation, occupation, household income,
education, and place of residence, and significant rela-
tionships with obesity requiring pharmacotherapy were
found for the following parameters: age (adjusted odds ra-
tio [OR]=0.994, 95% confidence interval [Cl]=0.989 ~
0.999; p=0.031); occupation (unemployed: adjusted
OR=1.000; manual worker: adjusted OR=1.270, 95%
Cl=1.056~1.528, p=0.011; non-manual worker: ad-
justed OR=0.924, 95% Cl=0.781~1.095, p=0.362),
and educational level (elementary school: adjusted OR =
1.000; middle school: adjusted OR=0.978, 95% Cl=
0.795~1.203, p=0.834; high school: adjusted OR=1.235,
95% Cl=1.015~1.503, p=0.035; college: adjusted
OR=1.117,95% Cl =0.971~1.284, p=0.120). Additionally,
diabetes, hypertension, and hypercholesterolemia were
related to obesity requiring pharmacotherapy.

2. Prevalence of obesity

The prevalence rates of a BMI =25 kg/m?, a BMI=>27.5
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Fig. 1. The prevalence of obesity according to age group. BMI:
body mass index.
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kg/m?, a BMI =30 kg/m’, and obesity requiring pharmaco-
therapy were 35.7% (n=6,425), 12.7% (n=2,222), 3.4%
(n=600), and 10.5% (n=1,840), respectively. Fig. 1 pres-
ents the prevalence of obesity according to age group. The
prevalence of a BMI=>25 kg/m” and obesity requiring
pharmacotherapy increased from the age of 20s to 50s and
then decreased. Similarly, the scatter plot and trend curve
(Fig. 2) show that BMI increased from age 20s to 50s and
then decreased. The prevalence of a BMI =30 kg/m” was
highest in respondents in their 20s and decreased with age
(Fig. 2). BMI=>27.5 kg/m” peaked among participants in
their 30s and then decreased (20s, 14.3%; 30s, 17.1%;
405, 14.7%; 50s, 12.3%; 60s, 10.0%; and 70s, 6.6%).

The prevalence of obesity defined using the criteria of a
BMI =25 kg/m’, a BMI =30 kg/m’, and obesity requiring
pharmacotherapy significantly increased over time (Fig.
3). Additionally, the prevalence of a BMI=27.5 kg/m” in-
creased over time (2007, 11.6%; 2008, 11.5%; 2009,
12.0%; 2010, 12.2%; 2011, 12.2%; 2012, 13.1%; 2013,
15.0%; 2014, 14.4%; and p for trend <0.001).

Fig. 4 shows the geographic distribution of the number
of obese participants who required pharmacotherapy.
This group was the most numerous in Gyeonggi-do
(n=429), followed by Seoul (n=378), Incheon (n=112),
Gyeongsangbuk-do (n=112), Busan (n=96), Gyeong-
sangnam-do (n=92), Chungcheongnam-do (n=80), Daegu
(n=77), Daejeon (n=73), Gangwon-do (n=68), Jeollabuk-do
(n=65), Jeollanam-do (n=61), Chungcheongbuk-do (n=
58), Jeju (n=51), Gwangju (n=44), and Ulsan (n=44).
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Fig. 2. Scatter plot and trend curve for the relationship between
age and body mass index (BMI).
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Fig. 3. Prevalence of obesity according to survey year. Mantel-
Hazel extension test. Comorbidities included hypertension, dia-
betes, and hypercholesterolemia. BMI: body mass index.
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Fig. 4. Geographic distribution of the number of participants with
obesity requiring pharmacotherapy.

The prevalence of obesity requiring pharmacotherapy
(Fig. 5) was highest in Jeju (12.5%), followed by Daejeon
(12.3%), Seoul (11.5%), Incheon (11.5%), Gyeonggi-do
(11.3%), Gangwon-do (11.1%), Ulsan (10.8%), Chung-
cheongnam-do (10.0%), Gyeongsangbuk-do (9.9%), Jeolla-
buk-do (9.6%), Chungcheongbuk-do (9.2%), Busan (9.0%),
Daegu (9.0%), Gyeongsangnam-do (8.9%), Chung-
cheongnam-do (8.2%), and Gangwon-do (7.7 %).

3. Participant awareness and management of obesity
requiring pharmacotherapy

We found that 59.7% participants with obesity requir-
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Fig. 5. Geographic distribution of the prevalence of obesity re-
quiring pharmacotherapy. Values are presented as percent.

ing pharmacotherapy regarded themselves as slightly
obese, while 32.0% thought that they were very obese
(Table 2). A total of 59.3% of the participants reported that
they had experienced no changes in weight during the last
year. Among the participants with obesity requiring phar-
macotherapy, 64.8% had tried to reduce their weight, and
surprisingly, 34.5% had tried to maintain their weight or
had never tried to manage their weight. Additionally, only
13.9% exercised for weight reduction, whereas 72.8% re-
ported fasting for longer than 24 hours to reduce their
weight. More than 70% of the participants with obesity re-
quiring pharmacotherapy took pills for weight reduction,
ate functional foods, or adhered to a one-food diet. Overall,
participants with obesity requiring pharmacotherapy used
diet pills, a one-food diet, and fasting for weight reduction,
but did not exercise.

DISCUSSION

Some previous studies have examined the prevalence
of obesity in South Korea. However, those studies have
defined obesity as a BMI=25 kg/m’, and adequate data
are not available concerning the prevalence of BMI =30
kg/m” or obesity requiring pharmacotherapy. Our results
are meaningful because we investigated the prevalence of
severe obesity (BMI=30 kg/m” or obesity requiring phar-
macotherapy) as well as general obesity (BMI =25 kg/m?)
in men. In this study, the prevalence rates of a BMI =25
kg/m?, a BMI =30 kg/m?, and obesity requiring pharmaco-

www wjmh org
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Table 2. Awareness and management of obesity among men
with obesity requiring pharmacotherapy

Obesity requiring

Variable medication
(n=1,840)
Self-image
Very skinny 5 (0.3)
Slightly skinny 8 (0.4
Normal 134 (7.3)
Slightly obese 1,099 (59.7)
Very obese 588 (32.0)
Unaware 6 (0.3)
Weight change during the last year
No change 1,092 (59.3)
Weight reduction 248 (13.5)
Weight gain 494 (26.8)
Unaware 6 (0.3)
Management of obesity
Tried to reduce weight 1,193 (64.8)
Tried to maintain weight 182 (9.9
Tried to increase weight 6 (0.3)
Never tried to manage weight 452 (24.6)
Unaware 7 (0.4)
Weight reduction method: exercise
Yes 256 (13.9)
No 1,119 (60.8)
Not applicable 459 (24.9)
Unaware 6 (0.3)
Weight reduction method: fasting for longer than 24 hours
Yes 1 339 (72.8)
No 6 (2.0
Not applicable 459 (24.9)
Unaware 6 (0.3)
Weight reduction method: skipping meals
Yes 655 (35.6)
No 720 (39.1)
Not applicable 459 (24.9)
Unaware 6 (0.3)
Weight reduction method: diet pill (over-the-counter)
Yes 1,368 (74.3)
No 7 (0.4)
Not applicable 459 (24.9)
Unaware 6 (0.3)
Weight reduction method: diet pill (prescribed)
Yes 1 365 (74.2)
No 0 (0.5)
Not applicable 459 (24.9)
Unaware 6 (0.3)
Weight reduction method: diet pill (oriental medicine)
Yes 1 356 (73.7)
No 9 (1.0)
Not applicable 459 (24.9)
Unaware 6 (0.3)
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Table 2. Continued

Obesity requiring

Variable medication
(n=1,840)

Weight reduction method: functional food
Yes 1,332 (72.4)
No 43 (2.3)
Not applicable 459 (24.9)
Unaware 6 (0.3)

Weight reduction method: one-food diet

Yes 1,357 (73.8)
No 18 (1.0)
Not applicable 459 (24.9)
Unaware 6 (0.3)

Values are presented as number (%).

therapy were 35.7%, 3.4%, and 10.5%, respectively.
National population data [7] from the United States re-
vealed that 74.1% of adult men had a BMI=25 kg/m?,
while 35.5% were found to have a BMI=30 kg/m’.
Another study [8] from the United Kingdom reported that
24.4% of men had a BMI=30 kg/m”’.
ulation-based cross-sectional study [9] conducted in

In Asia, a pop-

Tianjin, China, reported that the prevalence rates of over-
weight (BMI 24.0~27.9 kg/m?) and obesity (BMI=>28.0
kg/m?) were 38.0% and 11.3% in men, respectively. A re-
cent study [2] conducted in Korea using the KNHANES
from 1998 to 2009 reported that the prevalence of obesity
(BMI=25 kg/m?® was 25.1% to 35.7% across the study
years. The prevalence of obesity in Korean is considerably
lower than that in the United States and the United
Kingdom, but comparable to that of China. Cultural, nutri-
tional, and racial differences appear to contribute to the
differences in the prevalence of male obesity in these
countries.

However, male obesity increased over time in this
study. Few studies have been conducted on the preva-
lence of obesity in Korea, and the results of those studies
have been inconsistent. A cross-sectional study [10] using
the KNHANES from 1998 to 2011 reported that the preva-
lence of obesity (BMI=25 kg/m?) stopped increasing in
2005. Another study [2] that used the KNHANES from 1998
to 2009 reported that the prevalence of obesity (BMI =25
kg/m?) increased from 25.1% to 35.7% in Korean males,
but did not increase in Korean females, during the study



period. These previous two studies did not include recent
data from the 2012 to 2014 KNHANES, and one of the
studies [10] did not consider sex differences when evaluat-
ing the prevalence of obesity. These two issues have con-
tributed to the inconsistency of results across studies.
According to our findings, both severe male obesity (BMI
>30 kg/m” or obesity requiring pharmacotherapy) and
overall obesity (BMI=25 kg/m’) increased over time.
Therefore, we think that an effective health policy regard-
ing male obesity in Korea is needed.

Previous data have shown that the prevalence of obesity
first increases and then decreases with age [11]. In that
study, the prevalence of a BMI =25 kg/m” and obesity re-
quiring pharmacotherapy increased with age until 50 and
then decreased thereafter. Men in their 40s had the highest
prevalence of general obesity (BMI =25 kg/m®) and obe-
sity requiring pharmacotherapy. We confirmed those
results. Interestingly, in our study, the prevalence of all
types of obesity (BMI =25 kg/m?, obesity requiring phar-
macotherapy, and BMI=30 kg/m? in people older than
70 years was lower than in people 20 to 69 years of age,
similarly to previous results [11]. Moreover, severe obesity
(BMI=30 kg/m?) decreased with age in this study, imply-
ing that older people typically exhibit only mild obesity,
which may be partly due to the effects of obesity-related
mortality [11,12]. It is well known that obesity is asso-
ciated with significantly higher all-cause mortality in com-
parison to normal weight [11,12]. Therefore, health policy
for obesity in men should be primarily focused on the
younger age group to prevent obesity-related morality.

Socioeconomic factors have also been found to be re-
lated to obesity in previous studies. High income has been
associated with higher BMI in men in developing nations
[13]. A study recently conducted in China showed that
age-standardized overweight/obesity prevalence in men
was related to a high education level and being a non-
manual worker [14]. In the present study, obesity requir-
ing pharmacotherapy was related to high income, being a
non-manual worker, and having a high level of education,
similarly to the results of previous studies. Additionally,
the prevalence of male obesity differed according to area
of residence, as exemplified by a comparison between
Jeju (12.5%) and Gangwon-do (7.7%). We confirmed that
socioeconomic factors influenced obesity, and we found
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regional differences in male obesity prevalence. The re-
sults of our study may be helpful in identifying obesity re-
quiring medication as a priority when establishing health
policy for male obesity in Korea.

Recent guidelines [6] for obesity management have rec-
ommended that diet, exercise, and behavioral mod-
ifications be included in all obesity-management ap-
proaches for people with BMI =25 kg/m’, and that other
tools, such as pharmacotherapy (in patients with a BMI =
27 kg/m” with a comorbidity or BMI =30 kg/m?) and bari-
atric surgery (in patients with a BMI =35 kg/m” with a co-
morbidity or a BMI =40 kg/m?), be used as adjuncts to be-
havioral modification. In order to promote long-term
weight maintenance, the guidelines [6] also suggest the
use of approved weight-loss medication to ameliorate co-
morbidities and amplify adherence to behavior changes,
as such medications may improve physical functioning
and allow for greater physical activity in patients with obe-
sity requiring pharmacotherapy. However, in this study,
only 13.9% of participants with obesity requiring medi-
cation exercised for weight reduction. This is the most
likely explanation for the fact that 59.3% of our population
reported no changes in weight during the last year, al-
though more than 70% of participants with obesity requir-
ing pharmacotherapy used diet pills, ate functional foods,
or consumed a one-food diet for weight reduction. A bet-
ter-organized strategy emphasizing physical activity is
therefore required for obese Korean men.

One limitation of the present study warrants mention.
Namely, the cross-sectional nature of the dataset limits the
ability to form causal inferences. Nevertheless, our study
is meaningful since it was a systemic study of a large repre-
sentative Korean population.

CONCLUSIONS

Male obesity increased over time in this study. Having
a high income, being a non-manual worker, and having a
high level of education were all found to be significantly
related to obesity requiring pharmacotherapy. Participants
with obesity requiring pharmacotherapy were found to
depend on medication and diet for weight reduction, but
for the most part they did not exercise. A better-organized
strategy is required to reduce obesity in Korean men.
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