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Perspective on Diagnostic Criteria for Obesity and
Abdominal Obesity in Korean Adults
Ga Eun Nam1, Hye Soon Park2,*
Department of Family Medicine, Sahmyook Medical Center, Seoul; 2Department of Family Medicine, Asan Medical Center, University of Ulsan College of Medicine,
Seoul, Korea
1

Excessive body weight is associated with increased health risks in humans. In general, the risk of mortality increases with greater obesity. The 2018 guideline for the management of obesity by the Korean Society for the
Study of Obesity proposed the body mass index (BMI) cut-off levels of 25 kg/m2 and 23 kg/m2 as diagnostic criteria for obesity and overweight (pre-obese) in Korean adults, respectively. Abdominal obesity has been defined
as waist circumference (WC) ≥90 cm in men and WC ≥85 cm in women. In this review, the validity of these criteria for Korean adults was examined based on the evidence regarding the associations of obesity index with
mortality and morbidity. The American Association of Clinical Endocrinologists/American College of Endocrinology algorithm and American Diabetes Association guideline for the medical care of obese and overweight patients support a BMI of 25 kg/m2 and 23 kg/m2, respectively, as the cut-off levels for Asians (and some ethnicities)
corresponding to the BMI values of 30 kg/m2 and 25 kg/m2, respectively, for Caucasians. In the future, the optimal cut-off levels for obesity and abdominal obesity may require adjustment as the demographic characteristics
of the Korean population change. In addition, development of more valid indicators that better reflect health
risks of obesity is needed.
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INTRODUCTION

at 5.3%.3 Consequently, the same criteria are used to compare the
prevalence of obesity among different populations. One reason for

The World Health Organization announced the seriousness of

the classification of obesity index is to compare weight status with-

obesity in the near future on their obesity fact sheet in 2017. Obe-

in or between populations.4 Consequently, a BMI of 30 kg/m2 has

sity has nearly tripled since 1975 and more than 1.9 billion adults

been adopted as the cut-off level for obesity criteria worldwide.3

(39%) were overweight and over 650 million (13%) were obese

However, in Asia including Korea, a BMI of 25 kg/m2 was deter-

worldwide in 2016. Based on several health reports, obesity is ex-

mined as the cut-off level for the diagnosis of obesity as well as oth-

pected to become the top leading cause of death in people, surpass-

er issues including identification of individuals and groups at in-

ing smoking.

creased risk of morbidity and mortality, to provide intervention

1

2

According to the data from the Organization for Economic Cooperation and Development (OECD) in 2017, the prevalence of

priorities at individual and community levels, and for evaluation of
interventions in that population.4

obesity defined by body mass index (BMI) ≥ 30 kg/m2 among in-

According to the 2018 guideline for the management of obesity

dividuals older than 15 years was the highest in the United States at

by the Korean Society for the Study of Obesity (KSSO), the cut-

38.2%, the lowest in Japan at 3.7%, and the second lowest in Korea

off levels for the diagnosis of obesity and overweight were defined
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Table 1. Classification of BMI levels and risk of comorbidities based on BMI and
WC values using data analysis of a large, nationally representative cohort of Korean adults5
Risk of comorbidity
Classification*

BMI (kg/m2)

Underweight
Normal
Pre-obese
Class I obesity
Class II obesity
Class III obesity

< 18.5
18.5–22.9
23–24.9
25–29.9
30–34.9
≥ 35

regarding the criteria for ideal body weight.

Factors influencing the relationship between BMI and
mortality

WC < 90 cm in men WC ≥ 90 cm in men
< 85 cm in women
≥ 85 cm in women
Low
Moderate
Slightly high
High
Very high
Highest

obesity paradox leads to confusion even in the general population

Moderate
Slightly high
High
Very high
Highest
Highest

When interpreting the results of cohort studies regarding the association between BMI as an independent variable and mortality
as the dependent variable, characteristics such as age, comorbidity,
follow-up period, cause of death, and moderators or mediators,
should be considered because they affect the study results.

*Pre-obese can be referred to as overweight and class III obesity as severe obesity.
BMI, body mass index; WC, waist circumference.

Age effects

as BMIs of 25 kg/m and 23 kg/m , respectively. Abdominal obesi-

The age of subjects in the study cohort can affect the results. In a

ty has been defined as waist circumference (WC) ≥ 90 cm in men

meta-analysis of 239 prospective studies across four continents, the

and ≥ 85 cm in women (Table 1). In this review, the validity of

relationship between BMI and all-cause mortality was explored.

these criteria for Korean adults was examined based on the data re-

Reportedly, the J-shaped association changed into the gentle U-

garding the relationship between obesity index and mortality and

shaped association as age increased.11 The nadir of BMI regarding

morbidity.

mortality risk depended on age and increased in older age groups;

2

2

5

the nadir of BMI was 22 kg/m2 for baseline age of 35–49 years, 23

DATA BASED ON THE RELATIONSHIP
BETWEEN BMI AND MORTALITY

kg/m2 for baseline age of 50–69 years, and 24 kg/m2 for baseline
age of 70–89 years.11
Similarly, in a cohort study of non-smoking Koreans, the risk of

Various results regarding the relationship between BMI
and mortality

mortality associated with cardiovascular disease (CVD) was reported to be greater in younger than in older men, even at the same

Numerous studies regarding the relationship between BMI and

BMI level.12 These results indicate that older individuals who re-

mortality have been conducted since the mid-1980s. In a study of

mained healthy appeared to have lower risk of mortality because

U.S. population, a positive J-shaped association was found between

younger individuals who were at a higher risk due to obesity al-

2

BMI and mortality, and based on that finding, a BMI of 25–29.9 kg/m

ready died. Regarding this issue, in a previous study, the mortality

was classified as low risk, 30–39.9 kg/m as moderate risk, and

rate based on BMI showed curvilinear pattern in younger age and

≥ 40 kg/m as high risk. Based on these results, the definition of

J-shaped and U-shaped associations with increasing age, and near

obesity in Western countries including the United States has cate-

reverse J-shaped association in older age subjects.13 Based on these

gorized a BMI of 25–29.9 kg/m2 as overweight, ≥ 30 kg/m2 as

findings, determining a higher optimal BMI cut-off level for older-

obesity; 30–34.9 kg/m as class I obesity, 35–39.9 kg/m as class II

age individuals should be considered.13

2

2

6

2

2

obesity, and ≥ 40 kg/m2 as class III obesity.
However, in several studies on the elderly7 and patients with con-

Comorbidity and follow-up period

gestive heart failure , chronic kidney disease , and lung cancer ,

A study cohort of 18,860 working men 40–69 years of age in-

being overweight was reported as potentially healthier than normal

cluding a subcohort of 7,865 healthy men showed a J-shaped asso-

or low weight. Obesity may be protective and associated with

ciation between BMI and all-cause mortality, and a curvilinear rela-

greater survival, the so-called “obesity paradox,” suggesting diverse

tionship of BMI with CVD and coronary heart disease mortality

associations between obesity and health risks.

after a 35-year follow-up.14 However, in most of studies showing

8

9

10

7-10
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the obesity paradox, subjects tended to have severe comorbidities

association between BMI and mortality was observed and a BMI

and were older with a shorter lifespan

; therefore, mortality as

value of 25.0–27.4 kg/m2 was associated with the lowest risk of

an outcome variable in these studies may be easily assessed even if

mortality in smokers.20 Therefore, the heterogeneity of a study

the observation period is relatively short. Thus, findings from these

population based on moderators may distort the results.

7-10,15

studies cannot be applied to the general population. BMI increased
mortality risk with a J-shaped association in the general population,

Mediators

while BMI showed a reversed pattern in patients with advanced

Mediators may influence outcome variables directly as well as in-

chronic kidney disease; increased BMI was associated with de-

directly. For example, obesity may directly affect mortality, and

creased mortality risk and increased survival.16 Plausible mecha-

obesity-induced metabolic comorbidities such as hypertension, di-

nisms of obesity paradox include that obese individuals with exces-

abetes mellitus (DM), and CVD may affect the risk of mortality. A

sive fat mass have enough metabolic reserve to survive for the re-

Korean study explored attributable fractions of metabolic risk fac-

mainder of their life. Fat storage might be protective and have

tors such as blood pressure, fasting glucose, total cholesterol, and

beneficial effects in some individuals exposed to acute insults or

BMI and their contribution to the risk of CVD and all-cause death.

chronic wasting, resources that subjects with low–normal BMI do

The attributable fractions for the risk of CVD death and all-cause

not have.

death were 0.72 and 0.48 for blood pressure, 0.57 and 0.58 for fast-

17

18

ing glucose, and 0.43 and 0.16 for total cholesterol, respectively;
Cause of death

however, the values were 0.18 and –0.07 for BMI, respectively, in-

A study of more than one million individuals in the Asian popu-

dicating that attributable fractions of BMI for CVD and all-cause

lation investigating the association between BMI and risk of death

mortality were lower than other metabolic risk factors.21 These

showed greater risk of death associated with a high BMI was ob-

findings indicate that mediators have a critical role in the associa-

served among East Asians but not among Indians and Bangladesh-

tion between BMI and mortality. Furthermore, in a previous study

is. This result indicates that even among Asians, the characteristics

among U.S. men, BMI was negatively correlated with the risk of

of Indians and Bangladeshis are quite different from East Asians.

mortality.22 Although BMI is generally used as an obesity index

BMI showed U-shaped associations with CVD mortality or cancer

when exploring the association between obesity and risk of mortal-

mortality in the East Asian population, while the association with

ity in various populations, whether BMI is a reliable adiposity pa-

BMI and CVD mortality was a flat pattern; cancer mortality signifi-

rameter that reflects health risk is questionable. In a previous study,

cantly decreased as BMI increased among Indians and Bangladesh-

BMI correlated better with fat-free mass (r = 0.836) than fat mass

is. This indicates that study findings may be different based on the

(r = 0.736).22

19

outcome measures and major causes of death may affect the associations between BMI and mortality in a study population.

Comparison of two representative Korean cohort studies
Two Korean cohort studies that used the national health exami-

Moderators

nation database of South Korean National Health Insurance System

Moderating factors that affect outcome variables similar to the

were published within an approximate 10-year interval. The lowest

predictor should be addressed. For example, smoking acts as a

risk of mortality was associated with a BMI of 23–24.9 kg/m2 in

moderator in the association between obesity and death. In a study

the 2006 study by Jee et al.23 and a BMI of 25–26.4 kg/m2 in the

of participants in Swiss MONICA (MONItoring of trends and de-

2015 study by Kim et al.24 The different findings between the two

terminants in CArdiovascular disease) study with mean follow-up

studies were attributed to changes in the characteristics of study

duration of 18.6 years, non-smokers showed a J-shaped association

subjects and mortality rate caused by time variations, even within

between BMI and mortality and the lowest mortality risk was asso-

the same ethnicity (Table 2).

ciated with a BMI value of 20.0–22.4 kg/m . However, a U-shaped
2
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Table 2. Comparison of two Korean national cohort studies conducted to investigate the relationship between BMI and mortality
Author (year)

Variable

Jee et al. (2006)23

extend the lifetime expectancy even in high-risk groups, and could
act as a critical bias in the association between BMI (independent
variable) and mortality (outcome variable).

Kim et al. (2015)24

BMI for the lowest mortality (kg/m2)
23–24.9
25–26.4
Proportion of men (%)
63.5
61.1
Mean age (yr)
47.2
47.1
Baseline dataset
NHIS 1992–1994
NHIS 2003–2004
Cohort sample
Office worker/teacher Community participant
No. of analyzed samples
1,213,829
153,484
Follow-up (yr)
12
7.9
No. of deaths (%)
82,342 (6.7)
3,937 (2.5)
Death from cancer (%), men/women*
38/28
32/30
Death from CVD (%), men/women*
18/25
13/16
*Proportion of death from cancer or CVD among total deaths.
BMI, body mass index; NHIS, National Health Insurance System; CVD, cardiovascular
disease.

Systematic review and meta-analysis of BMI and
mortality
A recent systematic review and meta-analysis of 230 cohort studies with 3.74 million participants showed that overweight and obesity are associated with increased risk of all-cause mortality and the
nadir of the curve was observed at a BMI of 22–23 kg/m2 among
healthy never-smokers, and a BMI of 20–22 kg/m2 with longer follow-ups to reduce confounding by prediagnostic weight loss.27 The
past U.S. data for determining the obesity criteria also showed a
BMI value of 21–22 kg/m2 was associated with the lowest mortality; however, the BMI criteria for health risk stratification were arbi-

two studies, differences in the socioeconomic characteristics may

trarily defined as 25–30 kg/m2, 30–40 kg/m2, and ≥ 40 kg/m2 for

exist because the study populations consisted of office workers and

low, moderate, and high risk, respectively. Considering the average

teachers in the 2006 study , and subjects participating in commu-

BMI is 27 kg/m2 in the U.S. population, a BMI ≥ 30 kg/m2 could

nity health examinations in the 2015 study.24 Other factors affect-

be the optimal criteria for obesity in that population.7

23

ing the results were mortality rate and cause of death. The all-cause
mortality rate decreased from 6.7% in the 2006 study with a followup duration of 12 years to 2.5% in the 2015 study with a follow-up

DATA BASED ON RELATIONSHIP BETWEEN
BMI AND MORBIDITY

duration of approximately 8 years. The 2015 study may have included more elderly individuals, accounting for approximately a
5-year increase in lifetime expectancy over the past 10 years among

Reason for the establishment of obesity criteria based on
the relationship between BMI and morbidity
The concept of obesity as impairing health status due to exces-

Koreans.25
Mortality rate from cancers was not significantly different between

sive or abnormal fat accumulation raises concern whether it is rea-

the two studies; 33% in the 2006 study (38% in men and 28% in

sonable to set BMI composed of a combination of fat mass and fat-

women) and 31% in the 2015 study (32% in men and 30% in wo-

free mass as independent variable, and mortality with combined

men). The mortality rate from CVD significantly decreased from

intrinsic and extrinsic causes as outcome variable. Moreover, highly

21.5% in the 2006 study (18% in men and 25% in women) to 14.1%

developed medical standards and accessible health systems may

in the 2015 study (13% in men and 16% in women). A recent sta-

play important roles in improving mortality rates in modern soci-

tistical report showed that mortality from stroke in Korea has de-

ety. Therefore, determining the obesity criteria only from investi-

creased 45.8% from 89.3 per 100,000 in 2000 to 53.2 in 2016 ,

gating the association between BMI and mortality may be unrea-

possibly due to easily accessible medical treatment and develop-

sonable. Generally, criteria for most chronic diseases are defined by

ments in medical technology. The 2015 study showed CVD mor-

the cut-off points determined to increased health risk in the next

tality was the lowest in individuals with a BMI of 28–29.9 kg/m ;

stage. For example, the cut-off value of fasting glucose for the diag-

this group was initially considered to be at higher risk of CVD, but

nosis of DM was defined by the level related to the development of

was managed strictly by available treatment. The recent advance-

complications from DM.28 Because obesity is an intractable chronic

ments in medical technology maximize the effects of treatment and

disease requiring long-term management, defining the diagnostic

23

24

26

2
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criteria for obesity and overweight should be based on evidence in

A

25

terms of the association between BMI and obesity-related comor-

20
Percent

bidities rather than mortality.

Findings in recent cohort studies of Europeans and
Koreans
A recent study of approximately 300,000 Europeans examined

Diabetes mellitus
U.S. population
Korean men
Korean women

15
10
5

the associations between different adiposity measures and incidence

0

of CVD and showed the nadir of BMI for the lowest risk of incident

< 25

CVD events was 22–23 kg/m . Based on the recent data compiled
by the KSSO with Korean National Health Insurance Corporation,

B

viduals with BMIs of 23–24.9, 25–29.9, and ≥ 30 kg/m , respec-

50

tively, compared with those with a BMI of 18.5–22.9 kg/m2 with-

40

cating a BMI of 23 kg/m2 was associated with increased risk.30
These findings are compatible with the 2000 Asia-Pacific guideline
which defined a BMI of 23–24.9 kg/m2 as overweight and BMI of
25–29.9 kg/m2 and ≥ 30 kg/m2 as class I obesity and class II obesity, respectively, based on the risk of comorbidities.31

Comparison of comorbidity prevalence in Caucasian and
Asian populations at given BMI levels

Percent

2

creased approximately 1.5, 2, and 2.5–3.5 times, respectively, indi-

≥ 30

Hypertension

60

hazard ratio (HR) of type 2 DM increased 2, 3, and 6 times in indi-

out abdominal obesity. HR of hypertension and dyslipidemia in-

25–29.9
Body mass index (kg/m2)

2 29

U.S. population
Korean men
Korean women

30
20
10
0

< 25

25–29.9

≥ 30

Body mass index (kg/m2)

Figure 1. Comparison of diabetes mellitus (A) and hypertension (B) prevalence
based on body mass index levels from the 1999–2000 National Health and Nutrition Examination Survey sample of U.S. subjects32 and 2001 Korea National Health
and Nutrition Examination Survey sample of Korean subjects.

In the data from the 1999–2000 National Health and Nutrition

1). In accordance with these findings, a similar study of Caucasian

Examination Survey in the United States, the average BMI was

and Chinese subjects showed the prevalence of DM, dyslipidemia,

28.0 kg/m and prevalence of DM was 4.0%, 6.3%, and 14.0% in

hypertension, and metabolic syndrome was higher in Chinese than

subjects with a BMI < 25, 25–29.9, ≥ 30 kg/m , respectively. We

Caucasians based on the same BMI.33

2

2

32

found the prevalence of DM was 9.6%, 13.1%, and 21.8% in men
and 5.8%, 16.4%, and 19.3% in women in subjects with a BMI

Obesity criteria for the Asian populations

< 25, 25–29.9, and ≥ 30 kg/m , respectively, based on data analysis

The Japan Society for the Study of Obesity in 2011 emphasized

from the 2001 Korea National Health and Nutrition Examination

the importance of obesity, defining BMI ≥ 25.0 kg/m2 as “obesity

Survey. Although mean BMI levels were 23.7 kg/m2 in men and

disease.”34 A recent study showed that a BMI of 22–23 kg/m2 and

23.3 kg/m2 in women among Koreans, the prevalence of DM for

25–26 kg/m2 in Chinese subjects were criteria for overweight and

the same BMI levels was much higher in the Korean than in the

obesity, respectively, comparable to BMIs of 25 kg/m2 and 30 kg/m2

U.S. population. The prevalence of hypertension was 10.5%,

in Western populations.33 In the 2018 guideline for the management

14.9%, and 23.7% in U.S. adults32, and 23.7%, 37.0%, and 35.9% in

of obesity by the KSSO, a BMI of 23–24.9 kg/m2 was defined as

men and 13.8%, 36.8%, and 48.7% in women, respectively, among

overweight (pre-obese) and ≥ 25 kg/m2 as obesity in Korean adults

Koreans. The prevalence of hypertension was also higher in Kore-

based on data analysis of a large, nationally representative cohort

ans than in the U.S. adults, even within the same BMI levels (Fig.

because the risks of obesity-related comorbidities appeared to be

2
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higher among Asians than Caucasians, even with the same BMI

and some ethnicities with BMI ≥ 23 kg/m2 from annual BMI mea-

values. Asians tend to have a smaller body size than Caucasians,

surement are considered high-risk groups.36 American Diabetes

probably due to limited expansion of adipose tissue in the body,

Association guideline also states that Asians are a high-risk group,

thus, accumulated adipose tissue may be easily transformed patho-

thus, Asian individuals with a BMI ≥ 23 kg/m2, even if asymptom-

logically. Limited expansion of adipose tissue is more likely to result

atic, should be screened for diabetes or prediabetes. The recom-

in comorbidities with chronic inflammation.35

mendations were based on the data analysis on incident diabetes in

Based on the American Association of Clinical Endocrinologists/

several prospective cohort studies in Asian American populations37,

American College of Endocrinology algorithm for the medical care

which is concordant with that Asians with a BMI ≥ 23 kg/m2 are

of patients with obesity, U.S. populations with BMI ≥ 25 kg/m2

at the same risk level as Caucasians with a BMI ≥ 25 kg/m2.28

Men

Women
B

30

30

28

28

26

26
25.1
24

Body mass index (kg/m2)

Body mass index (kg/m2)

A

24.9
24
22
20

0

50

100

150

200

250

20
18

Y= 21.722+0.032X
r= 0.587, P= 0.000

18

22

Y= 23.392+0.025X
r= 0.370, P= 0.000

16

300

0

Visceral adipose tissue (cm )

50 70 100

150

200

250

300

Visceral adipose tissue (cm )

2

2

C

D

110

110
100
Waist circumference (cm)

Waist circumference (cm)

100
90
88.1
80
70
Y= 78.429+0.097X
r= 0.610, P= 0.000

60
0

50

100

150

200

250

Visceral adipose tissue (cm )
2

300

90
84.0
80
70
60

Y= 76.901+0.102X
r= 0.541, P= 0.000

50
0

50 70 100

150

200

250

300

Visceral adipose tissue (cm2)

Figure 2. Body mass index (A, B) and waist circumference (C, D) cut-offs values corresponding to visceral adipose tissue for the prediction of obesity-related comorbidities
in Korean men (100 cm2) and women (70 cm2). Adapted from Han et al. Diabet Med 2008;25:106-10, with permission of John Wiley and Sons.44
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CRITERIA FOR ABDOMINAL OBESITY

obesity and abdominal obesity in Korean adults based on the evidence regarding the associations of obesity index with mortality

Criteria for abdominal obesity in Caucasians and Koreans

and morbidity. The BMI cut-off values of 25 kg/m2 for obesity and

Data used to establish the WC cut-offs for abdominal obesity in

23 kg/m2 for overweight, and WC cut-off values of ≥ 90 cm in

Caucasians showed that values determined from calculating the cor-

men and ≥ 85 cm in women for abdominal obesity are reasonable

responding WC levels for were 25 kg/m2 and 30 kg/m2 of BMI38,

and valid when considering the health risk characteristics of Korean

respectively. From the assessment for increased cardiovascular risks

adults. As the elderly population increases with a longer lifespan,

by stage, WC cut-offs were defined 94 cm and 101 cm in men and

the optimal cut-off values for obesity and abdominal obesity may

80 cm and 88 cm in women, respectively.39 The European Prospec-

require adjustment after accounting for age and health status. In ad-

tive Investigation into Cancer and Nutrition study showed positive

dition, developing more valid and reliable obesity indicators that

linear associations of WC with mortality and morbidity after

can better reflect morbidity in obesity-related disorders and future

adjusting for BMI, indicating WC is a measurement of adiposity

mortality is needed.

40

29

that better reflects health risk. In 2005, KSSO established the ethnicity-specific criteria for abdominal obesity in Koreans. WC ap-
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