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Background: Obesity is a risk factor for diabetes and several cardiovascular diseases. This study was to investigate the trends in
the prevalence, awareness, and management status of obesity among the Korean population for recent 13 years.

Methods: The prevalence, subjective awareness, and management of obesity were investigated in adults aged >19 years by using
the data from the Korea National Health and Nutrition Examination Surveys (KNHANES) 1998 to 2011.

Results: The number of participants was 8,117, 5,826, 5,500, 3,025, 6,756, 7,506, 6,255, and 6,155 in the KNHANES in years 1998,
2001, 2005, 2007, 2008, 2009, 2010, and 2011, respectively. The prevalence of obesity was 26.9%, 29.2%, 32.9%, 32.5%, 32.0%, 32.6%,
32.0%, and 32.0% in 1998, 2001, 2005, 2007, 2008, 2009, 2010, and 2011, respectively, while the overall prevalence of obesity and ab-
dominal obesity increased by 1.19-fold and 1.24-fold respectively in 2011 compared against 2001. In general, a gradual increase in
the prevalence of severe obesity has been observed as years go by. Furthermore, trends of improvements in obesity awareness and
management rates were visible over the period of surveys.

Conclusion: Although the management status of obesity has improved during the recent years, more eftective strategy to control
obesity is needed.
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INTRODUCTION

Obesity is a chronic disease that is causally related to serious

medical illnesses, whose worldwide prevalence has increased
dramatically over the last several decades [1]. As a developing
country, Korea is presently experiencing rapid economic, so-
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cial, and cultural changes, including an accelerated pace of nu-
trition transition that may result in a greatly increased burden
of chronic diseases, such as obesity [2]. The marked increase in
the prevalence of obesity has become one of the major causes
for the 25% increase in the prevalence of diabetes in the Unit-
ed States over the last 20 years [3].

The risk of diabetes increases linearly with body mass index
(BMI) [3], as well as being correlated with abdominal obesity
[4-6]. Obesity causes many serious medical complications that
impair the quality of life and ultimately lead to increased mor-
bidity and premature death [7,8]. Therefore, the assessment of
the prevalence and management status of obesity that were
conducted in recent years are crucial and would provide im-
portant information that could be useful for planning preven-
tive strategy to reduce obesity-related complications.

Before 1995, there was no standardized epidemiological survey
regarding the prevalence of obesity. However the Korea National
Health and Nutrition Examination Survey (KNHANES) has been
performed regularly from 1995 by the Ministry of Health and
Welfare. Here, using these information to our advantage, we in-
vestigated the recent changes in the prevalence, subjective aware-
ness, and management of obesity among Korean adults during
1998 to 2011 and discussed the changing trends.

METHODS

Study population and data collection

This study was based on the data acquired from the KNHANES
1(1998), I (2001), IIT (2005), IV (2007 to 2009), and V (2010,
2011). The KNHANES is a nationwide and population-based
cross-sectional health survey conducted by the Korean Minis-
try of Health and Welfare.

These surveys have been conducted periodically since 1998
for the assessment of the health and nutritional status of the
Korean population, using a rolling sampling design, which in-
volves a complex and stratified, multistage probability-cluster
survey of a representative sample of a noninstitutionalized ci-
vilian population.

The KNHANES consisted of three distinct surveys: the health
interview survey, the health examination survey, and the nu-
trition survey. The survey collected data via household inter-
views and by direct standardized physical examinations con-
ducted in specially equipped mobile examination centers. Par-
ticipants were selected from sampling units based on geograph-
ical area, sex, and age-groups using household registries with a
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stratified, multistage, clustered, and probability sampling de-
sign. The sample for each year was the probability sample rep-
resenting all parts of the country, which was determined by
assigning weights to each respondent, and each rolling sample
had both homogenous and independent characteristics. The
KNHANES was conducted according to the guidelines laid
down in the Declaration of Helsinki. All subjects participated
voluntarily and informed consent was obtained.

We analyzed subjects who were >19 years of age and com-
pleted both the health examination and health interview sur-
vey, excluding any measurements that were missing BMI or
waist circumference.

Definition of each criterion

Obesity was diagnosed anthropometrically using the data from
the health examination of each KNHANES. Height was mea-
sured using a portable stadiometer to the nearest 0.1 cm and
weight was measured using a calibrated balance-beam scale to
the nearest 0.1 kg, with which BMI was calculated and obesity
was defined as BMI =25 kg/m?, according to the Korean Soci-
ety for the Study of Obesity [9]. Moreover, waist circumference
of 290 cm in men and >85 cm in women were used to define
abdominal obesity according to the Korean Society for the Study
of Obesity [10].

Next, we divided the participants into diabetic and nondia-
betic subjects to compare the prevalence and management
status of obesity between them. The diagnostic criteria for dia-
betes mellitus were obtained from the American Diabetes As-
sociation guidelines [11]. Subjects were diagnosed with diabe-
tes if their fasting plasma glucose levels were over 126 mg/dL
or if they responded to the health interview survey to have had
been previously diagnosed with diabetes by a physician, or
treated with antidiabetic agents or insulin.

Awareness and management of obesity were defined using
the health interview survey and the health examination survey
results from the KNHANES. Awareness of obesity was defined
by participants whose responses to the health interview survey
of KNHANES were little obese or very obese from the choice
of: very skinny; little skinny, usual, little obese, and very obese.
Moreover, answers to define the management of obesity were
categorized to four items: tried to reduce weight, tried to main-
tain weight, trying to increase weight, or never tried to manage
weight for 1 year.
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Biochemical measurements

Blood was collected from the antecubital vein of each partici-
pant after fasting for at least 8 hours. The samples were prop-
erly processed, refrigerated at 2°C to 8°C, and transported to
the Central Testing institute in Seoul, Korea and the plasma
was separated immediately by centrifugation. Blood samples
were analyzed within 24 hours of transportation. Analysis of
fasting glucose was performed with Hitachi Automatic Ana-
lyzer 7600 (Hitachi, Tokyo, Japan).

Statistical analyses

Sampling weights based on the sample design of each KNHANES
were used to calculate the prevalence of obesity. For analyses,
we used the KNHANES stratification variables and sampling
weights designated by the Korean Centers for Disease Control
and Prevention, which were based on the sample design of
each different surveys. Nominal variables were presented as
the number of cases and percentage. The PASW version 18.0
software (IBM Co., Armonk, NY, USA) was used for analyses.
Every comparison among the studies was done after age ad-
justment.

RESULTS

Recent prevalence, awareness, and management of obesity
(from the KNHANES 2011)

The prevalence of obesity and abdominal obesity in 2011 were
32.0% (male, 34.9%; female, 30.5%) and 27.7% (male, 28.1%;
female, 27.5%), respectively. Moreover, in nondiabetic patients
the prevalence of obesity and abdominal obesity were 30.8%
(male, 34.6%; female, 28.7%) and 25.5% (male, 26.4%; female,
24.9%), respectively. In diabetic patients, abdominal obesity
(50.4% [male, 42.1%; female, 58.8%]) was more common than
general obesity (44.4% [male, 37.1%; female, 51.8%]), whose
prevalence was roughly double of those of nondiabebic sub-
jects.

The prevalence of obesity and abdominal obesity categorized
by age in 2011 are shown in Table 1, from which a trend of in-
creasing prevalence of obesity with older age was observable,
reaching a peak in the 60 to 69 years age group in nondiabetic
subjects. As for diabetic subjects, the prevalence of obesity and
abdominal obesity peaked in the 40 to 49 year age group, which
is much earlier than the nondiabetic subjects.

Subjective awareness and management for obesity are shown
in Tables 2 and 3. Overall, the subjects who considered their
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Table 1. Prevalence of obesity and abdominal obesity by age-cat-
egory in the Korea National Health and Nutrition Examination
Survey in 2011

No. Prevalence Prevalence
(byBMI), %  (by WC), %
All subjects
19-29 683 21.5 12.2
30-39 1,095 27.3 18.3
40-49 1,083 343 24.0
50-59 1,206 36.2 30.0
60-69 1,040 39.0 39.7
Over 70 1,048 31.8 37.2
Nondiabetic subjects
19-29 681 21.6 12.2
30-39 1,085 27.2 18.1
40-49 1,050 334 23.0
50-59 1,091 35.2 28.3
60-69 865 37.6 37.2
Over 70 833 29.8 33.6
Diabetic subjects
19-29 2 0.0 0.0
30-39 10 40.0 40.0
40-49 33 63.6 57.6
50-59 115 46.1 46.1
60-69 175 46.3 52.0
Over 70 215 39.5 51.2

BMI, body mass index; WC, waist circumference.

body sizes to be normal were most common, followed by those
who considered themselves to be a little obese. The group who
thought their bodies were a little skinny was the smallest. In-
terestingly, the awareness for obesity was lower in diabetic sub-
jects than nondiabetic subjects (38.4% vs. 41.2%) despite the
prevalence of obesity being higher in diabetic subjects than
nondiabetic subjects. More than half of the subjects tried to
reduce or maintain their body weight. However the effort to
reduce body weight in diabetic subjects was less than nondia-
betic subject (33.1% vs. 39.5%), regardless of the higher preva-
lence of obesity.

The most common method for weight control was doing
exercises in both groups (40.3%, 40.5%, respectively), while
the second most common method was food intake reduction
(32.6% in nondiabetic subjects, 26.2% in diabetic subjects, re-
spectively). In both groups, other methods to control weight
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such as for fasting more than 24 hours, skipping meal, use of
self-purchased antiobesity drugs, use of prescribed antiobesity
drugs, taking Korean traditional herbal medication, taking
health functional food, and one food diet were all attempted
by less than 5% of the subjects.

Table 2. Subjective awareness for obesity in the Korea National
Health and Nutrition Examination Survey in 2011

e renees
All subjects
Very skinny 310 5.2
Little skinny 790 13.2
Usual 2,428 40.6
Little obese 2,005 33.5
Very obese 446 7.5
Nondiabetic subjects
Very skinny 276 5.1
Little skinny 718 132
Usual 2,212 40.5
Little obese 1,849 339
Very obese 401 7.3
Diabetic subjects
Very skinny 34 6.5
Little skinny 72 13.8
Usual 216 413
Little obese 156 29.8
Very obese 45 8.6

Trends in prevalence, awareness, and management of
obesity, 1998 to 2011
A total of 8,117, 5,826, 5,500, 3,025, 6,756, 7,506, 6,255, and
6,155 responses were available for analysis from the KNHANES
in the 1998, 2001, 2005, 2007, 2008, 2009, 2010, and 2011, re-
spectively.

Table 4 shows the prevalence of obesity and abdominal obe-
sity in the KNHANES during 1998 to 2011. Although the
prevalence of obesity in 2011 has increased by 1.19-fold com-

Table 3. Management for obesity in the Korea National Health
and Nutrition Examination Survey in 2011

No. Management, %

All subjects

Tried to reduce weight 2,329 39.0

Tried to maintain weight 1,010 16.9

Tried to increase weight 301 5.0

Never tried to manage weight 2,339 39.1
Nondiabetic subjects

Tried to reduce weight 2,156 39.5

Tried to maintain weight 920 16.9

Tried to increase weight 270 4.9

Never tried to manage weight 2,110 38.7
Diabetic subjects

Tried to reduce weight 173 33.1

Tried to maintain weight 90 17.2

Tried to increase weight 31 5.9

Never tried to manage weight 229 43.8

Table 4. Prevalence of obesity and abdominal obesity in the Korea National Health and Nutrition Examination Survey during

1998 to 2011
Prevalence of obesity 1998 2001 2005 2007 2008 2009 2010 2011
All subjects
by BMI 26.9 29.2 329 325 32.0 32.6 32.0 32.0
by WC 224 23.6 254 30.3 28.5 25.8 27.7 27.7
Nondiabetic subjects
by BMI 26.5 28.5 32.2 31.2 30.9 31.3 30.9 30.8
by WC 21.5 22.6 24.0 28.1 26.9 23.7 26.4 25.5
Diabetic subjects
by BMI 37.8 48.2 433 47.6 44.5 48.7 43.8 444
by WC 47.0 48.6 46.5 54.8 47.5 52.2 42.6 50.4

Values are presented as percentage.
BMI, body mass index; WC, waist circumference.
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pared to 1998, it has remained steady since 2005. In terms of Participants with diabetes had higher prevalence of mild
abdominal obesity, its prevalence had gradually been increas-  and severe obesity than nondiabetic subjects during 1998 to
ing as years go by, reaching a peak in 2007. In diabetic patients, 2011 (Fig. 1). The prevalence of severe obesity showed a grad-
the prevalence of obesity and abdominal obesity in 2011 in-  ually increasing trend as years go by, and especially it reaching
creased by 17.4% and 7.2% compared to 1998. 7.6% in diabetic and 3.7% in nondiabetic subjects in 2009.
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30
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20
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<0 iabetic subjects 1998
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-18.4 18.5-22.9 23-24.9 25-29.9 30- 9

Fig. 1. The proportion by body mass index-category according to the presence of diabetes in the Korea National Health and Nu-
trition Examination Survey during 1998 to 2011. (A) Nondiabetic subjects. (B) Diabetic subjects.

60 Nondiabetic subjects
50 @ 2001
& 2005
40 m 2007
X 30 | 2008
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20 H 2010
10 | 2011
0
Very skinny Little skinny Usual Little obese Very obese Q
60 Diabetic subjects
@ 2001
@ 2005
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| 2008
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W 2010
W 2011
Very skinny Little skinny Usual Little obese Very obese 9

Fig. 2. The subjective awareness for obesity according to the presence of diabetes in the Korea National Health and Nutrition Ex-
amination Survey during 2001 to 2011. (A) Nondiabetic subjects. (B) Diabetic subjects.
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In nondiabetic subjects, subjective awareness for mild obe-  gradually decreased since 2007 (Fig. 2). The number of sub-
sity showed an increasing tendency throughout 2001 to 2011,  jects with diabetes who considered their body shape to be nor-
but subjects who considered their body sizes to be very obese =~ mal has been increasing since 2007. However subjective aware-

60 Nondiabetic subjects
50 O 2001
B 2005
40 = 2007
£ 30 = 2008
| 2009
20 W 2010
10 W 2011
0
Tried to reduce weight Tried to maintain weight Tried to increase weight ~ Never tried to manage weight Q
60 Diabetic subjects
I 2001
H 2005
B 2007
Il 2008
W 2009
W 2010
W 2011
Tried to reduce weight Tried to maintain weight Tried to increase weight ~ Never tried to manage weight 9

Fig. 3. The management for obesity according to the presence of diabetes in the Korea National Health and Nutrition Examina-
tion Survey during 2001 to 2011. (A) Nondiabetic subjects. (B) Diabetic subjects.

Nondiabetic subjects
45 - O Exercise
40 - M - - [ ] O Fasting more than 24 hour
35 O Food intake reduction
30 - O Skipping meal
° 25 [ Self-purchased antiobesity drugs

20 + [ Prescribed antiobesity drugs
15 - W Korean traditional herbal medication
10 |- B Health functional food

5+ B One food diet

0 = B o il | el | il | L W Etc

2005 2007 2008 2009 2010 2011 o
Diabetic subjects
45 - _ _ O Exercise
40 - = _ ] O Fasting more than 24 hour
35 O Food intake reduction
30 O Skipping meal
< 25 [ Self-purchased antiobesity drugs

20 + [ Prescribed antiobesity drugs
15 - M Korean traditional herbal medication
10 |- B Health functional food

5r B Onefood diet

0 m Jar. = | = W I B Etc

2005 2007 2008 2009 2010 2011 e

Fig. 4. The method for weight control according to the presence of diabetes in the Korea National Health and Nutrition Exami-
nation Survey during 2005 to 2011. (A) Nondiabetic subjects. (B) Diabetic subjects.
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ness for mild or severe obesity showed a decreasing trend from
2007 instead (Fig. 2).

Management rate for weight reduction tended to increase
in nondiabetic subjects, reaching from 25.3% in 2001 to 39.0%
in 2011 (Fig. 3). In case of diabetic subjects, treatment rate tend-
ed to decrease during 2008 to 2011, although compared to
17.6% in 2001 it increased significantly to 33.1% in 2011 (Fig. 3).

The most frequently used method for weight control was
exercise and food intake reduction in both nondiabetic and
diabetic subjects throughout 2005 to 2011 (Fig. 4). Other meth-
ods tended to be unpopular, however in diabetic subjects skip-
ping meals or fasting methods were employed by roughly 60%
of nondiabetic subjects in 2011 (Fig. 4).

DISCUSSION

The prevalence of obesity has risen above 30% in both men
and women from 2005, but has stopped increasing since. The
findings from the current study were consistent with those
from the previous studies on general obesity using BMI [12].
The global trends of obesity epidemiology were quite different,
being stable in the United States whereas increases were still
observed in some European and Asian countries [13].

In general, obesity was more frequent in diabetic subjects
than nondiabetic subjects throughout 1998 to 2011 in this anal-
ysis. As is well known, obesity increases the risk of long-term
vascular complications of type 2 diabetes mellitus (T2DM), in-
cluding stroke, chronic kidney disease, heart disease, periph-
eral vascular disease, and death. [14].

Meanwhile, the prevalence of abdominal obesity did not
exceed 30% during 1998 to 2011 except only for 2007. On the
other hand, abdominal obesity was more common in diabetic
subjects compared to nondiabetic subjects throughout 1998 to
2011, and unlike nondiabetic subjects the prevalence of ab-
dominal obesity was higher than general obesity in diabetic
subjects. These results mean that abdominal obesity is consid-
ered to be more closely associated with the risk of obesity-re-
lated complications such as diabetes [15]. Therefore measur-
ing both BMI and waist circumference in clinical practice is
still important although there have been some debates [16].
Indeed, although it is fortunate that the prevalence of obesity
did not increase recently, a nationwide effort will be needed
for the further reduction of obesity.

In this study we showed that the prevalence of obesity in-
creased until 70 years of age and then begins to decline, which
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is a general trend [17], where diabetic subjects reach a peak
prevalence of obesity in their 40s. This result may be associated
with the recently elevated mortality rate of the 40s in Korea [18].

We tracked the changes of the proportion of subjects by BMI-
category during 1998 to 2011. From this analysis we found
that the subjects with diabetes had higher prevalence of mild
and severe obesity compared to nondiabetic subjects over the
analyzed period. The prevalence of mild obesity (BMI 25 to
29.9 kg/m?*) had been gradually decreasing from 2007, but the
prevalence of severe obesity (BMI =30 kg/m’) had been grad-
ually increasing instead in nondiabetic subjects, although the
overall obesity prevalence was the same during that period.
This indicates that there has been a shift from mild to severe
obesity in Korea. Perhaps for this reason bariatric surgeries for
obesity management was introduced in Korea, and is now
spreading over the nation and generating a great deal of public
interest [19].

We investigated the awareness of obesity in a subjective
manner. In nondiabetic subjects, the number of subjects who
considered their body sizes to be a little skinny or normal has
been gradually decreasing while subjects who thought that
they are obese or very obese have been increasing during 2001
to 2011. Ironically, although the actual obesity rate was more
common in diabetic subjects, the awareness for obesity was
higher in nondiabetic subjects in the two most recent analyses.
This phenomenon means that current diabetic subjects in Ko-
rea do not have appropriate insight for obesity, which we con-
sider to be a serious problem [20].

The unmet need for obesity management of a concern. More
than half of the subjects exceeded the normal body size in this
analysis. Nevertheless, the number of subjects who tried to re-
duce body weight did not exceed 40% throughout 1998 to 2011
except in 2007, though fortunately the percentage of subjects
trying to reduce or maintain body weight has gradually in-
creased over the decade. This unmet need is greater among
subjects with T2DM; the number of those who tried to reduce
body weight weren't different to nondiabetic subjects, even
though the percentage of being overweight and obesity during
1998 to 2011 was near 70% in this study. This effort did not in-
crease but rather decreased constantly since 2007 in diabetic
subjects. Moreover, in the two most recent analyses (2010 and
2011), the effort to reduce body weight in diabetic subjects was
less than nondiabetic subject in spite of higher prevalence of
obesity, which is a serious problem.

The most commonly used methods for obesity management
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were doing exercises and reducing food intake in both nondia-
betic and diabetic subjects. However the proportion of diabet-
ic subjects who manage their body weight by skipping or fast-
ing meals were lower than nondiabetic subjects. This is thought
to be due to diabetes-related education such as how to avoid
hypoglycemia. Indeed, if diabetic subjects skip or eat the meal
incorrectly the risk of hypoglycemia becomes greater. Further-
more, uses of self-purchased or prescribed anti-obesity drugs
were very low (both less than 5% in total), which may be due
to related adverse effects or because antiobesity drugs are not
covered by the medical insurance in Korea. Instead, the use of
easily available health promotion food was more frequent than
antiobesity drugs.

In this study, the prevalence of obesity was assessed primar-
ily by BMI and waist circumference, although some studies
also assessed obesity by waist to hip ratio [21,22]. Moreover,
the need for measuring both BMI and waist circumference in
clinical practice is debated [16] even though waist circumfer-
ence is a strong predictor of cardiometabolic risks.

There can be some possible limitations in this study. Firstly,
although the KNHANES is national representative, it is a cross-
sectional evaluation of the health and nutritional status of Ko-
reans. Nevertheless, the KNHANES is one of the most accurate
cross-sectional evaluations of the health status of contempo-
rary Koreans. To our knowledge, this is the first nationwide
epidemiologic study to evaluate the trends of the prevalence of
obesity including awareness and management situations in
Korean adults. Secondly, social and environmental factors
which could affect obesity were not considered. Further stud-
ies are required to investigate the detailed reasons for the ob-
served upward trends in obesity prevalence. Finally, the results
of diabetic subjects analyses should also be interpreted with
caution because of the relatively small sample size.

In conclusion, the prevalence of obesity in Korea showed a
gradually increasing trend which have now become steady
with the recent prevalence of over 30%. Moreover, the preva-
lence of severe obesity had gradually been increasing as years
go by. In diabetic subjects, obesity is more common than non-
diabetic subjects throughout 1998 to 2011. Awareness and
management rates of obesity improved over the period of sur-
veys. However, the awareness for obesity is higher in nondia-
betic subjects in the most recent two analyses even though the
actual obesity rate was higher in diabetic subjects. Thus more
attention should be paid to diabetic subjects with chronic dis-
eases, pertinent to obesity that may in future be manifested in
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Korea. Finally, although the management status of obesity has
improved during the recent years, proper lifestyle management
with weight reduction and regular exercises are reccommended
to reduce the burden of obesity.

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

REFERENCES

1. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak C]J,
Flegal KM. Prevalence of overweight and obesity in the United
States, 1999-2004. JAMA 2006;295:1549-55.

2. Park HS, Park CY, Oh SW, Yoo H]J. Prevalence of obesity and
metabolic syndrome in Korean adults. Obes Rev 2008;9:104-7.

3. Harris MI, Flegal KM, Cowie CC, Eberhardt MS, Goldstein DE,
Little RR, Wiedmeyer HM, Byrd-Holt DD. Prevalence of dia-
betes, impaired fasting glucose, and impaired glucose tolerance
in U.S. adults. The Third National Health and Nutrition Exam-
ination Survey, 1988-1994. Diabetes Care 1998;21:518-24.

4. Ohlson LO, Larsson B, Svardsudd K, Welin L, Eriksson H,
Wilhelmsen L, Bjorntorp P, Tibblin G. The influence of body
fat distribution on the incidence of diabetes mellitus. 13.5 years
of follow-up of the participants in the study of men born in
1913. Diabetes 1985;34:1055-8.

5. Lundgren H, Bengtsson C, Blohme G, Lapidus L, Sjostrom L.
Adiposity and adipose tissue distribution in relation to inci-
dence of diabetes in women: results from a prospective popula-
tion study in Gothenburg, Sweden. Int ] Obes 1989;13:413-23.

6. Kaye SA, Folsom AR, Sprafka JM, Prineas R], Wallace RB. In-
creased incidence of diabetes mellitus in relation to abdominal
adiposity in older women. J Clin Epidemiol 1991;44:329-34.

7. Zheng W, McLerran DE Rolland B, Zhang X, Inoue M, Mat-
suo K, He ], Gupta PC, Ramadas K, Tsugane S, Irie E Tamako-
shi A, Gao YT, Wang R, Shu XO, Tsuji I, Kuriyama S, Tanaka
H, Satoh H, Chen CJ, Yuan JM, Yoo KY, Ahsan H, Pan WH,
Gu D, Pednekar MS, Sauvaget C, Sasazuki S, Sairenchi T, Yang
G, Xiang YB, Nagai M, Suzuki T, Nishino Y, You SL, Koh WP,
Park SK, Chen Y, Shen CY, Thornquist M, Feng Z, Kang D,
Boffetta P, Potter JD. Association between body-mass index
and risk of death in more than 1 million Asians. N Engl ] Med
2011;364:719-29.

8. Flegal KM, Graubard BI, Williamson DF, Gail MH. Excess

Diabetes Metab ] 2014;38:35-43  http://e-dmj.org



Obesity in Korea

10.

11.

12.

13.

14.

15.

16.

http://e-dmj.org

deaths associated with underweight, overweight, and obesity.
JAMA 2005;293:1861-7.

. Oh SW, Shin SA, Yun YH, Yoo T, Huh BY. Cut-off point of

BMI and obesity-related comorbidities and mortality in mid-
dle-aged Koreans. Obes Res 2004;12:2031-40.

Lee SY, Park HS, Kim DJ, Han JH, Kim SM, Cho GJ, Kim DY,
Kwon HS, Kim SR, Lee CB, Oh §], Park CY, Yoo HJ. Appropri-
ate waist circumference cutoff points for central obesity in Ko-
rean adults. Diabetes Res Clin Pract 2007;75:72-80.

American Diabetes Association. Standards of medical care in
diabetes: 2013. Diabetes Care 2013;36 Suppl 1:S11-66.

Rhee SY, Park SW, Kim DJ, Woo J. Gender disparity in the sec-
ular trends for obesity prevalence in Korea: analyses based on
the KNHANES 1998-2009. Korean ] Intern Med 2013;28:29-34.
Rokholm B, Baker JL, Sorensen T1. The levelling off of the obe-
sity epidemic since the year 1999: a review of evidence and
perspectives. Obes Rev 2010;11:835-46.

Hanefeld M, Koehler C, Gallo S, Benke I, Ott P. Impact of the
individual components of the metabolic syndrome and their
different combinations on the prevalence of atherosclerotic
vascular disease in type 2 diabetes: the Diabetes in Germany
(DIG) study. Cardiovasc Diabetol 2007;6:13.

Li C, Ford ES, McGuire LC, Mokdad AH. Increasing trends in
waist circumference and abdominal obesity among US adults.
Obesity (Silver Spring) 2007;15:216-24.

Klein S, Allison DB, Heymsfield SB, Kelley DE, Leibel RL, Nonas
C, Kahn R; Association for Weight Management and Obesity
Prevention; NAASO, The Obesity Society; American Society

Diabetes Metab ] 2014;38:35-43

17.

18.

19.

20.

21.

22.

dm]

for Nutrition; American Diabetes Association. Waist circum-
ference and cardiometabolic risk: a consensus statement from
Shaping America’s Health: Association for Weight Management
and Obesity Prevention; NAASO, The Obesity Society; the
American Society for Nutrition; and the American Diabetes
Association. Am J Clin Nutr 2007;85:1197-202.

Kim DM, Ahn CW, Nam SY. Prevalence of obesity in Korea.
Obes Rev 2005;6:117-21.

Statistics Korea: Annual report on the causes of death statistics,
2012. Available from: http://www.kostat.go.kr (updated 2013
Sep 5).

Song HJ, Kwon JW, Kim Y], Oh SH, Heo Y, Han SM. Bariatric
surgery for the treatment of severely obese patients in South
Korea: is it cost effective? Obes Surg 2013;23:2058-67.
Andrikopoulos G, Richter D, Sakellariou D, Tzeis S, Goumas
G, Kribas P, Athanasias D, Toutouzas P. High prevalence and
diminished awareness of overweight and obesity in a mediter-
ranean population. An alarming call for action. Open Cardio-
vasc Med ] 2012;6:141-6.

Koehler C, Ott P, Benke I, Hanefeld M; DIG Study Group.
Comparison of the prevalence of the metabolic syndrome by
WHO, AHA/NHLBI, and IDF definitions in a German popu-
lation with type 2 diabetes: the Diabetes in Germany (DIG)
Study. Horm Metab Res 2007;39:632-5.

Fasanmade OA, Okubadejo NU. Magnitude and gender distri-
bution of obesity and abdominal adiposity in Nigerians with
type 2 diabetes mellitus. Niger ] Clin Pract 2007;10:52-7.

43



