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INTRODUCTION

Over the last several decades, the prevalence of obesity has rap-
idly increased in populations across the world. The World Health 
Organization (WHO) declared the rising levels of obesity as a 
global epidemic almost 20 years ago. In 2016, approximately more 
than 39% (1.9 billion) and 13% (650 million) adults worldwide 
were reported to be overweight and obese, respectively, with the 
obesity prevalence exceeding 50% in many countries.1-3 Obesity is 
known to substantially increase the risk of various chronic diseases 
including metabolic, cardiovascular, musculoskeletal, neurodegen-
erative, and psychiatric diseases and several types of cancer.4 In ad-
dition, abdominal obesity is an independent risk factor for metabol-
ic and cardiovascular morbidity and mortality.5,6 Moreover, obesity 
is a leading cause of reduced quality of life, disability, and social dis-
advantages while being closely correlated with various social factors.4 
In this regard, obesity is currently recognized as a chronic progres-
sive disease beyond only being a risk factor for other diseases. 

The Korean Society for the Study of Obesity (KSSO) has devot-
ed time and resources to investigating recent trends in obesity, its 
related comorbidities, and social factors contributing to it, aiming 
ultimately to improve obesity-related health outcomes in Korea. 
The KSSO has published Obesity Fact Sheets every year since 2015 
to report on the national obesity status and its impacts and to pro-
vide obesity-related statistics for the establishment of national health 
policies for improving obesity under a memorandum of understand-
ing with the Korean National Health Insurance Corporation (NHIC) 
in 2015. The 2019 Obesity Fact Sheet focused on recent trends in 
the prevalence of obesity and abdominal obesity and obesity-relat-
ed health risks in young adults. The prevalence of obesity and ab-
dominal obesity by social factors was also analyzed.7 Herein, we re-
ported and discussed the prevalence of obesity and abdominal obe-
sity among Korean adults from 2009 to 2018 and obesity-related 
social factors based on the 2019 Obesity Fact Sheet.

METHODS

Data sources and study participants
This study analyzed data from the national health checkup data-

base provided by the Korean National Health Insurance Service 

(NHIS) managed by the Korean NHIC. The NHIS is a nonprofit, 
single-payer system that offers universal medical coverage for all Ko-
rean residents and reimburses health care providers based on a fee-
for-service system. In addition, the Korean NHIC provides health 
checkups for all ensured people at least every 2 years. Hence, the 
NHIS possesses health information of nearly the entire Korean pop-
ulation, including data on demographics, disease diagnosis and med-
ical treatments according to the International Classification of Dis-
eases 10th revision codes, and health examinations. Comprehensive 
information from the NHIS database has been presented elsewhere.8,9 
Using this database, data on individuals aged 20 years or older who 
had undergone at least one health checkup provided by the Korean 
NHIC between January 1, 2009 and December 31, 2018 were as-
sessed. For determining the prevalence of obesity and abdominal 
obesity according to social factors, we used data from participants 
aged 20 years or older gathered by the Korea National Health and 
Nutrition Examination Survey (KNHANES) from the first year 
(2010) of the fifth stage to the second year (2017) of the seventh 
stage. The study protocol was approved by the Institutional Review 
Board of Korea University Anam Hospital (IRB No. 2019AN0199).

Definitions of obesity and abdominal obesity
Participants’ height, body weight, and waist circumference (WC) 

were measured by trained staff members. Body mass index (BMI) 
was calculated by dividing the body weight in kilograms by the square 
of the height in meters. Obesity was defined as a BMI ≥ 25 kg/m2, 
according to the Asia-Pacific criteria of the WHO guidelines.10 Ab-
dominal obesity was defined as a WC ≥ 90 cm in males and ≥ 85 
cm in females in accordance with the definition of the KSSO.10

Definition of social factors
Participants’ household income levels were categorized as quartile 

groups and education levels were categorized as elementary school 
graduate or less, middle school graduate, high school graduate, and 
university graduate or more. The classification of occupation was 
based on the standard classification of occupation for employed 
people, excluding the armed forces. We categorized the weekly 
working hours as less than 40, 40 to 60, 60 to 80, and 80 or more 
hours, respectively, and flexible working types as day-, evening-, 
night-, day and night regular-, 24-hour-, and split-shift, respectively.
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Statistical analysis
The prevalence was presented using the data of NHIS and the 

KNHANES, with values standardized for age and sex based on the 
2010 population and housing census of Statistics Korea. We con-
ducted statistical analyses using SAS version 9.4 (SAS Institute Inc., 
Cary, NC, USA).

RESULTS

Prevalence of obesity from 2009 to 2018
The prevalence of obesity has continuously increased over 10 

years between 2009 and 2018 in the total population; for example, 
it was 29.7% in 2009, 31.1% in 2014, and 35.7% in 2018, respec-
tively. The prevalence of obesity has increased prominently in 
males from 35.6% in 2009 to 45.4% in 2018; meanwhile, it in-
creased also in females from 23.9% in 2009 to 26.5% in 2018 (Fig. 
1A). From 2009 to 2018, the prevalence of obesity increased across 
all age groups, especially in the 20s, 30s, and 80s or older. In 2018, 
the prevalence among all study participants was 28.5% in those in 
their 20s, 40.5% in those in their 30s, 38.3% in those in their 40s, 
38.0% in those in their 50s, 40.1% in those in their 60s, 39.8% in 
those in their 70s, and 31.6% in those in their 80s or older, respec-
tively. Obesity prevalence among males were increased in all age 
groups, especially in those who were in their 20s and 30s. In 2018, 
the prevalence of obesity in males was 51% in those in their 30s, 
which was the highest (Fig. 2A). Meanwhile, the obesity preva-

lence in females was increased in those in their 20s, 30s, and 80s or 
older. Furthermore, the prevalence was increased particularly 
among women in their 20s and 80s, whereas it was decreased in 
those in their 50s and 60s (Fig. 2C).

Prevalence of abdominal obesity from 2009 to 2018
The prevalence of abdominal obesity has increased over the past 

10 years, ranging from 19.0% in 2009 and 20.2% in 2014 to 23.8% 
in 2018. The increase in the prevalence of abdominal obesity was 
most prominent in males, with rates of 20.7% in 2009 and 28.1% in 
2018, respectively, reported. In females, the prevalence of abdomi-
nal obesity increased from 16.2% in 2009 to 18.2% in 2018 (Fig. 
1B). From 2009 to 2018, the prevalence of abdominal obesity was 
increased in all age groups, except among individuals in their 60s. 
The highest increase in the prevalence of abdominal obesity during 
the 10 years was observed among those in their 30s, increasing 
from 15.8% in 2009 to 24.5% in 2018. In 2018, the prevalence of 
abdominal obesity were 15.2% in those in their 20s, 24.5% in those 
in their 30s, 22.3% in those in their 40s, 23.4% in those in their 50s, 
29.6% in those in their 60s, 36.1% in those in their 70s, and 35.1% 
in those in their 80s or older. In males, the prevalence of abdominal 
obesity was increased across all age groups, including prominently 
among those in their 20s and 30s. The prevalence in males in their 
20s was 13.1% in 2009 but 21.8% in 2018, while that among males 
in their 30s was 18.9% in 2009 but 30.8% in 2018, respectively (Fig. 
2B). In females, the prevalence of abdominal obesity was increased 

Figure 1. Prevalence of obesity (A) and abdominal obesity (B) from 2009 to 2018.7 
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in their 20s, 30s, and 80s or older, including particularly among 
those in their 30s and 80s or older, respectively. Separately, the 
prevalence among females in their 30s was 7.3% in 2009 but 11.9% 
in 2018 and that in females in their 80s or older was 33.6% in 2009 
but 38.5% in 2018. Conversely, the prevalence of abdominal obesi-
ty has decreased in females in their 50s and 60s (Fig. 2D).

Prevalence of obesity and abdominal obesity by social 
factors

The prevalence of obesity was higher among individuals with 
lower education levels. This association was shown to be more 
prominent in females (Fig. 3A). The prevalence of obesity was 
higher in lower-household-income groups within the total popula-
tion, especially among females (Fig. 4A). The prevalence of ab-
dominal obesity increased as the education level decreased within 
the total population. This trend was observed more prominently in 

females (Fig. 3B). In lower-household-income groups, the preva-
lence of abdominal obesity was higher within the total population, 
particularly among females (Fig. 4B). As for occupational classifica-
tion, the prevalence of obesity was the highest at 42.6% among 
managers and was the second highest among workers participating 
in crafts and related trades at 36.2% (Fig. 5A). The prevalence of 
abdominal obesity was the highest among managers at 28.8% and 
was the second highest among skilled agricultural, forestry, and 
fishery workers at 28.1%, respectively (Fig. 5B). The prevalence of 
obesity was higher as the number of working hours per week in-
creased. Specifically, the prevalence of obesity was 31.4% among 
individuals working less than 40 hours per week and 38.9% among 
those working 80 hours or more per week. The prevalence of ab-
dominal obesity was also increased in individuals with more work-
ing hours per week at 24% among individuals working less than 40 
hours per week but 29.2% among those working 80 hours or more 

Figure 2. Age-specific prevalence of obesity and abdominal obesity in males (A, B) and females (C, D) from 2009 to 2018.7
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Figure 3. Prevalence of obesity (A) and abdominal obesity (B) by education level.7
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Figure 4. Prevalence of obesity (A) and abdominal obesity (B) by household income level.7
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per week (Fig. 5C). In comparison with day-shift workers, split-
shift workers and night-shift workers had higher prevalence of both 
obesity and abdominal obesity (Fig. 5D).

DISCUSSION

In this study, we found that the prevalence of obesity and ab-
dominal obesity in the South Korean adult population has in-

creased from 2009 to 2018. In 2018, the prevalence of obesity and 
abdominal obesity was 35.7% and 23.8%, respectively. Increasing 
trends in the prevalence of obesity were observed in both sexes and 
all age groups. Meanwhile, the prevalence of abdominal obesity 
tended to increase in both sexes and all age groups except the 60s. 
The prevalence of obesity and abdominal obesity was higher in 
correlation with lower levels of education and household income. 
Managers, when considering occupational classification, showed 

Figure 5. Prevalence of obesity and abdominal obesity by occupational condition. Prevalence of obesity (A) and abdominal obesity (B) by occupational classification. Preva-
lence of obesity and abdominal obesity by the number of working hours per week (C) and by working type (D).7
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the highest prevalence of both obesity and abdominal obesity, 
while those working more hours per week presented similar in-
creases. In addition, split-shift workers and night-shift workers had 
higher prevalence of obesity and abdominal obesity relative to day-
shift workers. Based on these findings, the 2019 obesity fact sheet 
offers information on obesity dynamics over a recent decade and 
social factors related to obesity in the Korean adult population and 
might constitute a cornerstone by which to establish targets for fu-
ture interventions to reverse the rise in the prevalence of obesity 
and reduce the burden from obesity in Korea. 

The global prevalence of obesity has increased to pandemic pro-
portions. It is expected that two billion individuals will be over-
weight and one billion individuals will be obese by 2030.11 Al-
though the obesity rate in Korean adults is lower when with the 
Organisation for Economic Co-operation and Development stan-
dard,12 based on our findings, it has steadily increased in recent 
years. Changes in the global food system combined with the con-
duct of sedentary behaviors are widely accepted as the main causes 
of the rise in obesity prevalence worldwide.13,14 According to these 
trends, the main driver of the obesity epidemic in Korea seems to 
be the Westernization of lifestyles in the country.15,16 Over the past 
several decades, the obesity prevalence in Korea has increased si-
multaneously alongside reduced home-cooking, a greater prefer-
ence for convenient but relatively unhealthy foods and snacks, and 
less physical activity and more leisure time entertainment. This 
rapid Westernization of lifestyles might have led to a more rapid in-
crease in the obesity rate because there has not been enough time 
to adapt. Actually, the rise in obesity prevalence appears to be ac-
celerated worldwide in middle-income countries.4

    The fundamental cause of obesity is an imbalance between en-
ergy intake and expenditure. Complex causal factors including per-
sonal and environmental elements and their interrelationships play 
a role in the development of obesity.17 Behavioral changes in per-
sonal levels focusing on increases in healthy eating and physical ac-
tivity should be promoted by policies implemented in society.14 
Meanwhile, the heterogeneity in obesity rates between countries 
might imply that social and other factors and their disparities are 
associated with obesity status.18 The increases in obesity prevalence 
began initially in high-income countries, followed by in middle-in-
come and then low-income countries. The increasing rate of obesi-

ty has been accompanied by an improved economy, particularly in 
several developing countries; the obesity prevalence increases first-
ly among individuals with a higher socioeconomic status and then 
shifts to a lower socioeconomic status in accordance with the im-
proving economy.15,19 Socioeconomic factors have been reported to 
impact the incidence of cardiovascular disease and the degrees of 
their effect on health status vary between males and females.20,21 
Numerous studies have examined the association between socio-
economic status and the cardiovascular disease-related health status 
and they showed income and education levels are associated with 
obesity and abdominal obesity.21,22 Our findings support that indi-
viduals with lower income and education levels have higher rates of 
obesity and abdominal obesity, including especially in females. Sim-
ilar to our findings, a study using data from the NHIS database iden-
tified a sex difference in the prevalence and odds ratio of obesity and 
abdominal obesity in workers: those with a lower income or rural 
residence were correlated with obesity and abdominal obesity among 
female workers.22 This study explained that this difference can be 
attributed to variations in health behaviors between males and fe-
males. In addition, the disparity in obesity prevalence according to 
socioeconomic status observed in our study appeared to be more 
prominent when compared with findings from a previous study.23

Studies on obesity among worker groups have been insufficient. 
Obese workers may tend to be less productive and to be more like-
ly to suffer from injuries.24,25 In our analysis based on the occupa-
tion classification, managers presented the highest prevalence of 
obesity and abdominal obesity. A study using the KNHANES data 
from 1998 to 2015 reported that the prevalence of obesity in-
creased steadily among male manual workers but decreased among 
female sales/services workers.26 Although the study design and oc-
cupation classification were different than in our study, this re-
search also reported a higher proportion of obesity was found in 
nonmanual workers, especially males. Although the caloric intake 
was not carefully considered in our analysis, less physical work and 
energy expenditure might have led to the higher rates of obesity 
and abdominal obesity in this group. In addition, we found that 
longer working hours, split-shift work, and shift work at night were 
associated with higher prevalence of obesity and abdominal obesi-
ty. Working long hours may be associated with reduced efforts 
made to ensure a good diet and adequate exercise for weight con-
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trol and may exacerbate chronic stress and poor sleeping habits.27,28 
Considerable reports have found that people engaged in shift work 
appear to gain more weight than those who follow a more typical 
work schedule. Shift work is associated with increased risks of obe-
sity, diabetes mellitus, and cardiovascular disease as a result of met-
abolic disturbances from physiological maladaptation to sleeping 
and eating at chronically abnormal circadian times.29

Our study has several limitations. We only assessed the prevalence 
of obesity and abdominal obesity; thus, our data cannot provide con-
crete information on any factor in the obesity epidemic in Korea. 
However, this study included the overall adult population of Korea 
and provides valuable data on national health statistics on obesity 
and abdominal obesity after standardizing for age and sex. Moreover, 
we considered various social factors with regard to obesity prevalence.

In conclusion, from the findings of the 2019 Obesity Fact Sheet, 
the prevalence of obesity and abdominal obesity increased from 
2009 to 2018. Individuals with a lower socioeconomic status, occu-
pations similar to being a manager, longer working hours, and split-
shift work had higher prevalence of obesity and abdominal obesity. 
A better understanding of the obesity epidemic and the remarkable 
differences in social factors in relation to obesity in Korea based on 
our findings will be helpful for identifying obesity trends and social 
causes of obesity and to provide potential intervention strategies. 
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