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Background: The 2023 Obesity Fact Sheet aims to present an updated overview of obesity prevalence across
all age groups, including children and adolescents.

Methods: This study included individuals aged =20 years (n=16,941,423 in 2021) who underwent health
checkups provided by the Korean National Health Insurance Service between 2012 and 2021. The prevalence of
obesity and abdominal obesity was standardized by age and sex using data from the 2010 population and
housing census. For children and adolescents (6 to 18 years) (n=884 in 2021), we used the Korea National Health
and Nutrition Examination Survey (2012 to 2021), and obesity was defined by the corresponding sex- and age-
specific body mass index percentile of 95th or greater based on the 2017 Korean National Growth Chart for Chil-
dren and Adolescents.

Results: The overall prevalence of obesity in 2021 is 38.4% (49.2% in men and 27.8% in women), which is a
1.27-fold increase from 30.2% in 2012. The prevalence of obesity has increased across all age groups, particularly
among those aged 20, 30, and 80 years. The prevalence of class Il obesity substantially increased from 0.35%
(men) and 0.42% (women) in 2012 to 1.21% and 0.97% in 2021, with 3.46- and 2.31-fold increases, respectively.
This increase was particularly pronounced in young adults. The prevalence of obesity in children and adoles-
cents has surged from 9.7%in 2012 to 19.3% in 2021, with a greater increase among boys.

Conclusion: Our study provides information on the current status of obesity prevalence based on the 2023
Obesity Fact Sheet, emphasizing the urgency of implementing timely strategies to reverse this increasing trend.
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non-alcoholic fatty liver disease,* several cancer types,' and mental

disorders,® which may substantially impact an individual’s quality

Obesity, characterized by excessive fat accumulation, is attributed ~ oflife.*
to significant morbidity and mortality ranging from major chronic
diseases, including cardiovascular disease," type 2 diabetes mellitus,"

The prevalence of overweight and obesity has increased world-

wide over the past few decades. According to the World Obesity
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Atlas 2023, the estimated proportion of overweight and obesity
(body mass index [BMI] >25 kg/m?) in 2020 among the global
population aged > S years was 38%, which is projected to 51% by
2035.° In the United States (US), the obesity (BMI > 30 kg/m?)
prevalence increased from 30.5% in 1999-2000 to 41.9% in 2017-
2020.° By 2030, 48.9% of US adults may have obesity, with 24.2%
falling into the category of severe obesity (BMI > 35 kg/m?).” More-
over, global disability-adjusted life years exhibited an annual increase
of 0.48% from 2000 to 2019, indicating a worsening global burden.®
The 2021 Obesity Fact Sheet in Korea reported that steadily in-
creased prevalence of obesity over past the past 11 years from 29.7%
in 2009 to 36.3% in 2019." Along with increasing trend of obesity
prevalence in adults, obesity among children and adolescents aged
2 to 19 years increased from 16.9% in 2011-2012 to 19.7% in 2017
2020, with a notable increase in children aged 2 to § years in the
US.? In Korea, the prevalence of obesity in children increased from
8.7% in 2007 to 15% in 2017 in those aged 6 to 18 years."

Since 2015, the Korean Society for the Study of Obesity (KSSO)
has published annual Obesity Fact Sheets based on the statistics
provided by the Korean National Health Insurance Corporation.
The Obesity Fact Sheets are intended to enhance awareness of
obesity and its related comorbidities as well as to provide evidence
for the development of national health policies on obesity. Thus,
this study sought to update the recent trends in obesity prevalence
in adults and children/adolescents in Korea based on the 2023
Obesity Fact Sheet.

METHODS

Data resources and study participants

In this study, the national health checkup database provided by
the Korean National Health Insurance Service (NHIS) was ana-
lyzed to determine trends in the prevalence of obesity among adults.
The NHIS provides universal health insurance coverage for 97%
of the Korean population, except for 3% of Koreans in the lowest-
income bracket, who are covered by medical aid. The NHIS offers
a biennial national health checkup for all citizens aged > 20 years.
The national health checkup includes anthropometric measurements,
laboratory tests, and self-questionnaires on lifestyle habits.! To as-

sess the trend in obesity prevalence among adults, we included in-
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dividuals aged > 20 years who underwent the national health check-
up from 2012 to 2021 (n= 16,941,423 in 2021). Korea National
Health and Nutrition Examination Survey (KNHANES) data from
2012 to 2021 were used to assess the prevalence of obesity among
children and adolescents aged 6 to 18 years. The KNHANES, con-
ducted by the Korea Disease Control and Prevention Agency, rep-
resents non-institutionalized citizens in Korea through multistage
and clustered probability design sampling.'> The study protocol
was approved by the Institutional Review Board of Soongsil Uni-
versity (IRB no. SSU-202202-HR-455-1). Written informed con-
sent by the patients was waived due to a retrospective nature of our

study.

Definitions of obesity and abdominal obesity

To define obesity and abdominal obesity, BMI, and waist cir-
cumference (WC) were measured at the national health checkup
(for adults) or those provided by the KNHANES (for children and
adolescents). BMI was calculated as body weight in kilogram divid-
ed by the square of the height in meter. Obesity among adults was
defined as those with a BMI of > 25 kg/m” according to the Asia-
Pacific criteria of the World Health Organization guidelines.”* Obe-
sity class was further classified into class I obesity: BMI 25.0 to
29.9 kg/m?; class II obesity: BMI 30.0 to 34.9 kg/m?; and class III
obesity: BMI > 35 kg/m? according to the 2022 KSSO Obesity
Guidelines for the Management of Obesity."* Abdominal obesity
was defined as those with a WC of >90 cm for men or > 85 cm for
women." For children and adolescents (n= 884 in 2021), obesity
was defined by corresponding sex- and age-specific BMI percentile
of 95th or greater based on 2017 Korean National Growth Chart
for Children and Adolescents.'® Abdominal obesity among children
and adolescents was defined as those with sex- and age-specific WC
percentile of 90th or greater based on the 2007 Korean National
Growth Chart for Children and Adolescents."”

Statistical analysis

The prevalence of obesity and abdominal obesity from 2012 to
2021 was standardized by age and sex using data from the 2010
population and housing census from Statistics Korea. The preva-
lence of obesity and abdominal obesity was confirmed across the

subgroups according to sex and age. Age groups were classified into
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Figure 1. Prevalence of (A) obesity and (B) abdominal obesity from 2012 to 2021 in adults.

seven categories: 20, 30, 40, 50, 60, 70, and 80 years. All statistical
analyses were performed using SAS version 9.4 (SAS Institute Inc.).

RESULTS

Prevalence of obesity and abdominal obesity by sex and
age among adults

In 2021, the overall prevalence of obesity was 38.4%, a 1.27-fold
increase from 30.2% in 2012 (Fig. 1A). The prevalence of obesity
in men and women has continued to increase over the past decade,
reaching 49.2% and 27.8% in 2021, respectively. The prevalence of
obesity in men significantly increased by 1.32-fold compared to
1.19-fold in women from 2012 to 2021. Moreover, the overall prev-
alence of abdominal obesity has persistently increased over the past
decade, reaching 19.2% in 2012, 23.0% in 2017, and 24.5% in 2021
(Fig. 1B). The increase in the prevalence of abdominal obesity is
more prominent among men, with rates of 21.4% in 2012 and 31.0%
in 2021. The prevalence of abdominal obesity in women gradually
increased from 15.9% in 2012 to 18.2% in 2021.

From 2012 to 2021, the prevalence of obesity increased across all
age groups, particularly in those aged 20, 30, and > 80 years. In 2021,
the prevalence of obesity in the total population was 30.4%, 41.4%,
41.2%, 39.6%, 40.2%, 41.6%, and 35.2% among those in their 20s,
30s, 40s, S0s, 60s, 70s, and > 80s, respectively. Among men, the
obesity prevalence in 2021 was highest in those in their 30s (55.4%),
followed by those in their 40s (54.1%) (Fig. 2A). The prevalence
in men increased across all age groups, particularly in those in their

20s and 80s and older. Among women, the prevalence of obesity
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was the highest in those in their 70s (43.7%) in 2021 (Fig. 2B). The
prevalence tended to increase in all age groups except for those in
their 50s and 60s. Women in their 20s exhibited the greatest increase
in the prevalence of obesity over the past decade, from 9.7% in 2012
to 18.2%in 2021.

The overall prevalence of abdominal obesity increased across all
age groups from 2012 to 2021, particularly among those in their
20s and 30s. In 2021, the prevalence of abdominal obesity in the
total population was 15.8%, 25.5%, 25.1%, 24.3%, 28.9%, 36.7%,
and 37.6% among those in their 20s, 30s, 40s, 50s, 60s, 70s, and
80s or older, respectively. The prevalence of abdominal obesity in
men in their 30s was the highest in 2021 (34.5%) (Fig. 2C). The
most significant increase was observed in men in their 20s and 30s,
with more than a 1.6-fold increase from 14.4% and 20.8% in 2012
to 23.7% and 34.5% in 2021, respectively. Women in their 80s and
older demonstrated the highest prevalence of abdominal obesity in
2021 (40.9%) (Fig. 2D). Similar to men, women in their 20s and
30s exhibited a substantial increase in abdominal obesity prevalence
of more than 1.6-fold, increasing from 5.2% and 8.2% in 2012 to
8.7% and 13.2% in 2021, respectively.

Prevalence of obesity according to obesity class among
adults

From 2012 to 2021, the prevalence of obesity increased across all
obesity classes, especially class II and class III obesity with 1.64-
and 2.86-fold increases, respectively (Fig. 3A). In 2021, the preva-
lence of class I, II, and III obesity was 32.4%, 5.9%, and 1.09%, re-
spectively. In particular, the prevalence of class III obesity increased
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Figure 2. Age-specific prevalence of obesity and abdominal obesity in (A, C) men and (B, D) women from 2012 to 2021 in adults.

by 3.5-fold from 0.35% in 2012 to 1.21% in 2021 among men (Fig.
3B); and by 2.31-fold from 0.42% in 2012 to 0.97% in 2021 among
women (Fig. 3C).

Regarding age groups, the prevalence of class II obesity in 2021
was highest in men in their 30s (11.1%) and women in their 70s
(5.8%) (Fig. 4A and B). The prevalence of class III obesity was
highest in men in their 20s (2.6%) and 30s (2.6%) and in women
in their 30s (1.59%) (Fig. 4C and D). Among those in their 30s,
the prevalence of class III obesity increased by 3.94-fold from 0.66%
in 2012 to 2.6% in 2021 among men, and by 3.12-fold from 0.51%
in 2012 to 1.59% in 2021 among women.

Prevalence of obesity and abdominal obesity among
children and adolescents

The prevalence of obesity in children and adolescents substan-
tially increased from 9.7% in 2012 to 19.3% in 2021 (Fig. SA).
During the coronavirus disease 2019 (COVID-19) pandemic peri-
od of 2020 to 2021, the prevalence of obesity sharply increased

30 | hittps://www.jomes.org

from 13.7% in 2019. Over the past decade, the prevalence of obesi-
ty has consistently been higher in boys than in girls. In 2021, the
prevalence of obesity in boys significantly increased to 25.9%,
whereas in girls, it decreased from 13.5% in 2020 to 12.3%. The
prevalence of abdominal obesity in children and adolescents also
significantly increased from 7.7% in 2012 to 17.3% in 2021, with a
more pronounced increase observed in boys, from 7.1% in 2012 to

22.3% in 2021 (Fig. SB).

DISCUSSION

According to the 2023 Obesity Fact Sheet, the overall prevalence
of obesity has continued to increase over the past decade, increasing
from 30.2% in 2012 to 38.4% in 2021 by 1.27-fold. The overall
prevalence of abdominal obesity also has increased from 19.2% in
2012 to 24.5% in 2021. The prevalence of obesity in men and wom-
en has continued to increase over the past decade, reaching 49.2%

and 27.8%, respectively, in 2021. The increase in obesity prevalence

J Obes Metab Syndr 2024;33:27-35



Jeong SM, et al. 2023 Obesity Fact Sheet

A

(%)

O C(lass | obesity
O C(lass Il obesity
(o]

2012 2013 2014 2015 2016 2017
Year

(%)

2018 2019 2020 2021

404 405

O (lass | obesity
O C(lass Il obesity
o

2012 2013 2014 2015 2016 2017

2018 2019 2020 2021

Year
© 5 r 246 1 55
24 150
3 r 745 O Class | obesity
g » L 110 gCIass Il obesity
21 135
20 - 130
0 (- . . . . . . . . ,T 0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

Figure 3. Prevalence of obesity by obesity class in the (A) total population, (B) men, and (C) women from 2012 to 2021 in adults.

was greater in men than women and in young-aged (20s and 30s)
or elderly ( > 80 years old) individuals than middle-aged individuals.
The prevalences of class I, II, and III obesity were 32.4%, 5.9%, and
1.09%, respectively, in 2021, and the prevalence of class III obesity
increased by 2.86-fold between 2012 and 2021. The prevalence of
class III obesity has sharply increased in both men and women,
particularly in those in their 30s. The prevalence of obesity in chil-
dren and adolescents has increased substantially from 9.7% in 2012

] Obes Metab Syndr 2024;33:27-35

t0 19.3% in 2021, with the greatest increase among boys.

Trends in the global prevalence of obesity (BMI > 30 kg/m?)
among adults have consistently increased from 4.6% in 1980 to
14.0% in 2019." This obesity prevalence varies by geographical re-
gion and country, with the highest prevalence observed in the
Americas and the lowest in the West Pacific region. Despite region-
al variations, the prevalence of obesity has increased globally. In the
US, approximately 41.9% of adults had obesity in 2017, reflecting
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Figure 5. Prevalence of (A) obesity and (B) abdominal obesity in children and adolescents from 2012 to 2021.

an upward trend in obesity prevalence from 20.5% in 1999 to 2000."”
The prevalence of severe obesity (BMI >40 kg/m?*) was 9.2% in
2017 to 2018, which increased from 4.7% in 1999 to 2000. No sig-
nificant difference in the prevalence of obesity was observed be-
tween men (43.0%) and women (41.9%); however, the prevalence

of severe obesity was higher in women (11.5%) than in men (6.9%).

32 | hittps://www.jomes.org

The prevalence of severe obesity was highest among adults aged 40
to 59 years (11.5%), followed by adults aged 20 to 39 years (9.1%).

A recent meta-analysis including 259 articles has reported a per-
sistent increase in the prevalence of abdominal obesity from 31.3%
in 1985-1999 to 48.3% in 2010-2014.%° In the US, both women

and men had a significant increase in the prevalence of abdominal

J Obes Metab Syndr 2024;33:27-35
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obesity, rising from 57.6 to 67.3% in women and from 39.1 to 49.7%
in men during 2001-2018.*' In Korea, as indicated by the 2023
Obesity Fact Sheet, the prevalence of abdominal obesity has in-
creased over the past decade, with a greater increase in men and
young adults aged in their 20s and 30s. In contrast to the higher
prevalence of obesity and abdominal obesity among men in their
30s, women in their 70s and 80s had the highest prevalence of obe-
sity and abdominal obesity according to the 2023 Obesity Fact Sheet.
This disparity between sexes, particularly the notable prevalence in
older women, may be attributed to physiological changes associated
with menopause in women. During menopausal transition, 60% to
70% of women experience weight gain, changes in body composition,
and shifts in fat distribution, primarily due to hormonal changes.”
The 2023 Obesity Fact Sheet highlights a remarkable increase in
the prevalence of class II and III obesity, particularly among young
adults aged 20 to 39 years. The risk of mortality and comorbidities
such as type 2 diabetes mellitus, hypertension, cardiovascular dis-
eases has been well documented, and several types of cancer esca-
late with the severity of obesity.*® Compared to individuals with
normal weight, those with obesity experience higher all-cause and
coronary heart disease mortality, demonstrating a dose-dependent
relationship with the severity of obesity.>* Furthermore, having se-
vere obesity from young adulthood can easily lead to obesity in lat-
er adulthood, thereby extending the duration of susceptibility to
obesity-related comorbidities.** Young adults may gain weight more
rapidly than any other age group, partly because of lifestyle transi-
tions such as starting a new family, changes in food intake, and re-
duced physical activity. Millennials born in the mid-1980s and early
2000s had a significantly higher incidence of obesity than their pre-
vious generation.” Problematic smartphone use was relatively high-
er in millennials than in other age groups, which is related to a high-
ly sedentary lifestyle.” Increased Internet and computer use during
leisure or at work may also contribute to obesity.”” Additionally,
young adults are less likely to prioritize their healthcare needs, of-
ten focusing on other achievements in their lives, making receiving
proper management more challenging. Therefore, health policies
aimed at reducing the burden of obesity and related comorbidities
would be effective with targeted interventions for young adults.”®
The prevalence of childhood and adolescent obesity varies de-

pending on the economic status of each country. It has plateaued in
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high-income countries, and continued to increase in low-middle
income countries.”” Childhood obesity is one of the most impor-
tant public health issues because it can be linked to lifelong obesity,
contributing to adverse health outcomes throughout the life course.*®
A previous epidemiological study in Korea based on data from
KINHANES has reported a 9.8% prevalence of child and adolescent
obesity (2-18 years) in 2017, with a higher prevalence in boys and
high school students.'® This previous study applied the 2007 Kore-
an National Growth Chart for Children and Adolescents, which
might have underestimated the prevalence of obesity compared to
using the 2017 updated version.*' A national report from the Na-
tional School Health Examination has also indicated a 5.7% increase
in prevalence of obesity from 11.6% in 2007 to 17.7% in 2017 among
the school-age population.’ The Korean Youth Health Risk Behav-
ior On-line Survey revealed an increasing trend in unhealthy food
consumption (e.g., instant noodles, sugar-sweetened beverages,
and fast food) and a decreasing trend in healthy food consumption
(e.g, mild, fruit, and vegetables).*> Moreover, breakfast skipping for
> 5 days per week tended to increase reaching at 32.0% among
high school students.” The amount of daily sedentary time for
studying and resting has steadily increased.* According to the 2023
Obesity Fact Sheet in this study, a sharp increase in the prevalence
of obesity during the COVID-19 pandemic period was noted, par-
ticularly in boys, rising from 15.0% in 2019 to 25.9% in 2021. This
increase was closely related to physical inactivity owing to school clo-
sures and social distancing.**

This study has several limitations and strengths. Although we in-
cluded the entire Korean population who voluntarily underwent
national health checkups, those who participated in these checkups
might be more actively engaged in healthy lifestyles. In addition,
before 2019, when the national health checkup was expanded to
include all individuals in their 20s and 30s, it was available only to
insured employees and self-employed beneficiaries. However, using
a large-scale nationwide database, our study investigated the preva-
lence of obesity across all age groups and sexes, providing new in-
sights and suggesting appropriate policies and individualized inter-
ventions to address the increasing trend in obesity prevalence.

In conclusion, the 2023 Obesity Fact Sheet reveals a persistent
increase in the prevalence of obesity across all age groups, including

children and adolescents. The prevalence of class I and III obesity
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has increased dramatically over the past decade, particularly in young
adults. Our study provides information on the current prevalence
of obesity and emphasizes the need for timely strategies to reverse

this increasing trend.
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