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Special Article

The study aims to examine the current status and differences in the burden of disease in Korea during 2008-2018. We calculated the 

burden of disease for Koreans from 2008 to 2018 using an incidence-based approach. Disability adjusted life years (DALYs) were ex-

pressed in units per 100 000 population by adding years of life lost (YLLs) and years lived with disability (YLDs). DALY calculation re-

sults were presented by gender, age group, disease, region, and income level. To explore differences in DALYs by region and income 

level, we used administrative district and insurance premium information from the National Health Insurance Service claims data. The 

burden of disease among Koreans showed an increasing trend from 2008 to 2018. By 2017, the burden of disease among men was 

higher than that among women. Diabetes mellitus, low back pain, and chronic lower respiratory disease were ranked high in the bur-

den of disease; the sum of DALY rates for these diseases accounted for 18.4% of the total burden of disease among Koreans in 2018. 

The top leading causes associated with a high burden of disease differed slightly according to gender, age group, and income level. In 

this study, we measured the health status of Koreans and differences in the population health level according to gender, age group, 

region, and income level. This data can be used as an indicator of health equity, and the results derived from this study can be used to 

guide community-centered (or customized) health promotion policies and projects, and for setting national health policy goals.

Key words: Burden of disease, Health status, Health equity, Health policy, Korea

Received: September 1, 2021 Accepted: September 22, 2021
Corresponding author: Seok-Jun Yoon 
Department of Preventive Medicine, Korea University College of  
Medicine, 73 Goryeodae-ro, Seongbuk-gu, Seoul 02841, Korea
E-mail: yoonsj02@korea.ac.kr

This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and repro-
duction in any medium, provided the original work is properly cited.

INTRODUCTION

Summary measures of population health (SMPH) are indica-
tors that summarize the health of a population into a single 
number [1], and are increasingly used to prioritize healthcare 
and social service delivery and planning in various public 
health reporting systems [2]. There are two types of SMPH—

pISSN 1975-8375 eISSN 2233-4521 

health expectancies and health gaps—of which health gaps 
measure the difference between actual population health and 
some specified norm or goal. Disability-adjusted life years 
(DALYs), an SMPH measuring health gaps, was introduced as a 
new metric to quantify the burden of diseases. The DALYs for a 
disease or health condition are calculated as the sum of years 
of life lost (YLLs) from premature death and years lived with 
disability (YLDs) [3]. One DALY can be considered as one lost 
year of “healthy” life. The sum of DALYs is defined as a measure 
of the gap between the current state of health and the ideal 
state of health for the entire population to live to an old age 
free from disease and disability [4].

The DALY was initially conceptualized as a health indicator 
for the first Global Burden of Disease (GBD 1990) study [5,6]. 
Moreover, since 2010, the Institute for Health Metrics and Eval-
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uation (IHME) has regularly published updated GBD study find-
ings for countries around the world [7]. The IHME is continu-
ously developing and improving the methodology and data 
recruitment for estimating DALYs [2]. The results of GBD studies 
are useful for making country-level comparisons of health lev-
els from various aspects. However, the GBD approach is com-
plex and data-intensive, and integrating different types of in-
formation from many sources requires multiple assumptions, 
methodological choices, and often compromises [8]. In partic-
ular, the epidemiological indicators collected by IHME, which 
are the data inputs into GBD study, may not be the most use-
ful and up-to-date information at the national level [8], and 
thus may not generate comprehensive evaluations consider-
ing the socio-cultural characteristics of each country. Further-
more, since IHME uses methods such as Bayesian prior and 
smoothing for comparison between countries [9], when com-
paring the burden of disease over time within a country, it is 
important to use national data to prevent data distortion and 
increase the accuracy of results. Therefore, if a country has the 
resources and capability to calculate the national level estimate 
of the burden of diseases, it is reasonable to conduct a nation-
al level burden of disease study on its own. Most importantly, 
in order to get a more detailed and in-depth understanding of 
the health status required for a country to formulate its own 
health policy, countries should ideally take initiative to mea-
sure their own health levels and generate comparisons among 
various groups within the country.

In Korea, since the National Health Insurance Service (NHIS) 
covers more than 99% of the total population, it is relatively 
easy to calculate valid and reliable input parameters (such as 
incidence and prevalence) using claims data. Therefore, since 
the early 2000s, efforts have been made to calculate Korea’s 
burden of disease using our own data sources [10]. Most re-
cently, in 2019, the Korean burden of disease research team 
published the DALY calculations for the period 2007-2015 [10]. 
Since then, the measurement methodology has been continu-
ously updated and developed in Korea, and the scope has been 
expanded to understand health levels by demographic and 
sociological factors—gender, age, region, and income level.

The purpose of this study is to examine the burden of dis-
ease among Koreans during 2008-2018 by updating the re-
sults of the previous calculation of the burden of disease for 
2007-2015.

OVERVIEW OF THE KOREAN NATIONAL 
BURDEN OF DISEASE STUDY 

This study uses a methodology based on the GBD, modified 
to fit the context of Korea to measure the DALYs of the Korean 
population in 2018 and applied the incidence-based approach 
in the calculation [11]. In this study, all diseases that cause 
mortality and morbidity are structured in a four-level classifi-
cation hierarchy, producing mutually exclusive and collectively 
exhaustive levels [12]. At level 1, the highest level, all diseases 
were broadly classified into three categories: communicable, 
maternal, neonatal, and nutrition disease (CMNN), non-com-
municable diseases (NCDs), and injuries. At the lower level, 
level 2, all diseases were classified into 21 disease groups, and 
at levels 3 and 4, 260 disease groups were classified [10]. A de-
tailed explanation and list of the disease classification system 
is presented in a previous study that introduced the DALYs of 
the Korean population in 2007-2015 [10].

DATA SOURCES AND COMPUTATION OF 
DALYs

YLDs were calculated by multiplying the incidence cases, 
average duration, and disability weights. To obtain epidemio-
logical indicators such as incidence and prevalence by year 
and disease, we used the Korean National Hospital Discharge 
In-depth Injury Survey for injuries and the NHIS claims data for 
the other diseases. We extracted the number of hospitalizations 
and outpatient visits (1-5 times) for each specific disease in  
order to calculate valid prevalence and incidence cases when 
using claims data, based on which, we applied the prevalence 
criteria for each specific disease. In particular, to calculate the 
incidence cases, we applied a washout period of at least one 
year to a maximum of five years, depending on the character-
istics of the disease [10]. However, in the case of the Korean 
National Hospital Discharge In-depth Injury Survey (published 
biennially by the Korea Centers for Disease Control and Preven-
tion), as the publication of data for 2017-2018 was delayed, 
the 2016 data were used instead of the YLD rate per 100 000 
population for injuries in 2017-2018. Disability weights are 
quantitative scale that indicate the degree of disability of a 
specific disease or health condition from 0 (perfect health) to 
1 (equivalent to death). In this study, the disability weights for 
specific causes measured through self-report surveys in Korea 
was applied [13]. To estimate the duration of disease and the 
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average age at onset, we used the DisMod-II program by World 
Health Organization, and the cases of infectious diseases such 
as influenza and varicella were calculated directly using claims 
data.

When calculating YLLs and YLDs, an age-weighting rate of 
4.0% and a time discount of 3.0% were applied. For each dis-
ease, DALYs were calculated as the sum of YLLs and YLDs. We 
calculated YLLs, YLDs, and DALYs per 100 000 population and 
presented these results in units per 100 000 population as the 
YLL rate, YLD rate, and DALY rate. The mid-year population by 
year, gender, and age were collected from Statistics Korea [14]. 
A specific methodology for calculating DALYs, excluding differ-
ences in some data sources, is detailed in Kim et al. [10]’s 
study.

To measure the level of health by various demographic and 
sociological factors, DALY rates by region and income level 
were calculated in addition to the DALY rates by gender, age, 
and disease. Since NHIS calculates the insurance premium 
based on beneficiaries’ wages and income, we used the insur-
ance premium as a proxy indicator to classify the income level 
of the population in this study. Therefore, the equivalized an-
nual household income based on insurance premium was used 
and divided into five quintiles according to gender. The equiv-
alized annual household income is derived as follows:

For regional classification, 250 Korean municipal-level ad-
ministrative districts were selected, consisting of 67 cities (“si”), 
114 counties (“gun”), and 69 districts (“gu”) nationwide. Health 
promotion programs are implemented at the si, gun, and gu 
levels; hence, we considered administrative districts as the 
units used to identify the regional differences in health level.

TREND OF BURDEN OF DISEASE AND  
INJURIES, 2008-2018

In 2018, the DALY rate per 100 000 population was 26 171 in 
Korea. For the period between 2008 and 2018, the DALY rate 
for the Korean population showed a steady rise, with the YLL 
rate decreasing by 4.2% and the YLD rate increasing by 22.2%. 
The YLL rate and YLD rate were 4198 (16.0%) and 21 973 (84.0%), 
respectively, constituting the DALY rate for the Korean popula-
tion in 2018 (Figure 1). Korea is characterized by a population 
that is aging at the fastest rate in the world and is expected to 
become a “super-aged society” in 2026, with more than 20% 
of the population aged 65 years and above [15]. However, the 
aging of the population without a reduction in the burden of 
disease may lead to an increase in the number of older adults 
with diseases and disabilities, which may lead to a sharp increase 
in long-term care costs and health insurance costs. Consequent-
ly, this can emerge as a threat to national finances. In this con-
text, the increase in the YLD rate may be partly due to the im-
proved access to healthcare, but it also means that the period 
of living with disease or disability is prolonged due to the ag-
ing of the population [10].

Observing the trend of the DALY rate per 100 000 population 
by gender, the burden of disease increased between 2008 and 
2018 for both men and women, showing a greater rate of in-
crease among men (19.0 vs. 15.1%). In 2008, the DALY rate for 
men was lower than that for women; as the gap between men 
and women gradually narrowed, in 2017, the DALY rate for men 
was 255 units higher than that for women (Figure 2). It seems 
that the steep rise in the burden of disease caused by major 
diseases ranked in the top in men contributed.

We examined the change in the ranking of top diseases with 
a high disease burden over the period from 2008 to 2018. Dia-

Figure 2. DALY rates per 100 000 population in Korea by 
gender in 2008-2018. DALY, disability-adjusted life-year; YLL, 
years of life lost; YLD, years lived with disability.

DALY rate for men
DALY rate for women

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

22 102

22 696

23 019

23 691

24 490

24 360

24 486

24 390

25 090

25 449

26 298

22 621

23 361

23 661

23 986

24 984

24 709

24 858

24 617

25 227

25 390

26 043

25 420 26 171

21 294 21 973

4126 4198

Figure 1. DALY rates per 100 000 population in Korea by year, 
2008-2018. DALY, disability-adjusted life-year; YLL, years of 
life lost; YLD, years lived with disability.

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

22 361 23 028 23 340 23 838 24 737 24 535 24 673 24 504 25 159

17 978 18 612 18 924 19 503 20 440 20 285 20 471 20 326 20 991

4384 4416 4416 4335 4297 4249 4202 4177 4168

YLL rate YLD rate DALY rate
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betes mellitus remained at the top of the list, and low back pain, 
ischemic heart disease, ischemic stroke, osteoarthritis, falls, and 
major depressive disorder rose in the rankings. Among the top 
10 diseases that account for more than 40% of the total burden 
of disease, the rankings changed slightly, and there was no 
significant change in trends. Most importantly, the burden of 
Alzheimer’s disease and other dementias, which did not even 
exist in the list of top 20 causes 10 years ago, rose sharply and 
took the ninth place. The very steep rise in Alzheimer’s disease 
and other dementias is very noticeable, which seems to repre-
sent the issues faced by the rapidly aging population. In con-
trast, asthma, which had the second rank in 2008, was pushed 
down to the 14th place (Figure 3). 

While refining the methodologies for DALY calculations, we 
updated the previous results of the 2007-2015 Korean Burden 
of Disease study published in 2019. However, since method-
ological improvements have been made since its publication, 
and the burden of disease was newly calculated from 2008, it 
is impossible to directly compare the results of this study with 
the results of the burden of disease calculations in 2007-2015. 
First, while cancer registration data was used in the previous 
study for cancer, in this study, NHIS claims data were used to 
calculate the DALYs of cancer as done for communicable, ma-
ternal, neonatal, and nutritional disorders and NCDs. Second, 
to calculate the appropriate DALYs, the disability weight esti-
mation methodology was revised, and the disability weights 
for the specific causes, which were revised after the GBD 2015, 
were calculated. Therefore, the revised disability weights used 
in this study were calculated based on a previous disability 
weight study published in 2020 [13].

BURDEN OF DISEASE AND INJURIES IN 2018

According to the calculation of the burden of disease by gen-
der and age group, the DALY rate increased with a higher age 
in men, whereas the DALY rate for women was higher in infan-
cy and childhood (0-8 years) than in adolescence (9-19 years). 
In 2018, men showed a higher DALY rate than women in the 
age groups of adolescents (9-19 years), middle-aged adults 
(50-69 years), and older adults (70 years and above). This pat-
tern was slightly different for both YLL rate and YLD rate. The 
YLL rate in men was higher than that in women in all age groups 
except in infancy and childhood. Meanwhile, the YLD rate of 
women was higher than that of men among younger adults 
(20-49 years) and middle-aged adults (50-69 years) (Figure 4).

In the higher-level (level 1) disease group, CMNN accounted 
for 3.2% of the total DALY rate, while NCDs and injuries account-
ed for 86.8% and 10.0%, respectively. In the case of CMNN and 
NCDs, although women had a higher DALY rate compared to 
men, men had a higher-level of disease burden than women 
for injuries. Among the middle-level (level 2) disease groups 
within the CMNN category, the DALY rate for maternal disor-
ders was the highest at 383; in men, the level-2 disease group 
of diarrhea, lower respiratory infections, meningitis, and other 
common infectious diseases had the highest DALY rate at 206, 
and among women, maternal disorders were the highest at 
762. Moreover, within the NCDs category, diabetes, urogenital, 
blood, and endocrine diseases had the highest DALY rate at 
3502; in men, diabetes, urogenital, blood, and endocrine dis-
eases reported the highest DALY rate at 3890, and among 
women, musculoskeletal disorders were the highest at 3687. 
In the injuries disease group, unintentional injuries other than 
transport injuries were the highest at 1201 (1399 for men and 
1004 for women) (Table 1). 

Among the middle-level (level 2) disease groups, the DALY 
rate for diabetes, urogenital, blood, and endocrine diseases 
was 3502. This ranking was the highest, accounting for 13.4% 
of the total DALY rate in Korea. This was followed by cardiovas-
cular and circulatory diseases, with the DALY rate at 3358 (12.8%); 
other NCDs, at 3215 (12.3%); musculoskeletal disorders, at 
2971 (11.4%); and neoplasms, at 2457 (9.4%). For men, the 
DALY rate for diabetes, urogenital, blood, and endocrine dis-
eases was the highest at 3890, accounting for 14.8% of the to-
tal DALY rate. For women, the DALY rate for musculoskeletal 
disorders was the highest at 3687 (accounting for 14.2% of the 
total DALY rate among women) (Table 1).

Among the lower-level (levels 3 and 4) disease groups, the 
DALY rate per 100 000 population for diabetes mellitus was 
the highest at 2046 (7.8%), followed by low back pain at 1484 
(5.7%), chronic lower respiratory diseases (excluding asthma) 
at 1273 (4.9%), ischemic heart disease at 1182 (4.5%), and os-
teoarthritis at 1016 (3.9%). The DALY rates of the top three dis-
eases accounted for 18.4% of the total burden of disease for 
Koreans in 2018, and that of the top 10 diseases accounted for 
42.6%. For men, the DALY rate for diabetes mellitus was the 
highest 2451, and for women, the DALY rate for low back pain 
was the highest at 1777 (Supplemental Materials 1 and 2).

We examined the size of health inequality between regions 
and income levels using DALY rates to understand the health 
level of the Korean population from the perspective of health 
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equity. The DALY rates calculations for the 250 municipal-level 
administrative districts of Korea revealed that the highest re-
gional burden of disease was 42 594, and the region with the 
lowest burden of disease reported 19 167, with a regional gap 
of 23 427. To exclude the influence of the upper and lower ex-
treme values, the DALY rates of the upper and lower 20% re-

gions were calculated to be 31 483 and 24 388, respectively, 
and the difference in the DALY rate in the upper and lower 
20% regions was 7095. The calculations for the difference in 
disease burden by region for each of YLL and YLD revealed 
that the difference in the YLL rate between the regions with 
the highest and the lowest YLL rate was 7072, and the differ-

Table 1. DALY rates per 100 000 population by gender and level 2 disease groups in Korea, 2018

Level 1 Level 2
DALY rate

Total Men Women

Communicable, maternal, 
neonatal, and nutritional 
disorders

HIV/AIDS and tuberculosis 110 (0.4) 157 (0.6) 65 (0.2)

Diarrhea, lower respiratory infections, meningitis, and other common 
infectious diseases

212 (0.8) 206 (0.8) 218 (0.8)

Neglected tropical diseases and malaria 3 (0.0) 4 (0.0) 2 (0.0)

Maternal disorders 383 (1.5) 0 (0.0) 762 (2.9)

Neonatal disorders 42 (0.2) 49 (0.2) 35 (0.1)

Nutritional deficiencies 75 (0.3) 26 (0.1) 124 (0.5)

Other communicable, maternal, neonatal, and nutritional disorders 5 (0.0) 5 (0.0) 5 (0.0)

NCDs Neoplasms 2457 (9.4) 2719 (10.3) 2197 (8.4)

Cardiovascular and circulatory diseases 3358 (12.8) 3777 (14.4) 2943 (11.3)

Chronic respiratory diseases 1731 (6.6) 1640 (6.2) 1822 (7.0)

Cirrhosis of the liver 947 (3.6) 1253 (4.8) 645 (2.5)

Digestive diseases (except cirrhosis) 1490 (5.7) 1382 (5.3) 1597 (6.1)

Neurological disorders 1216 (4.6) 906 (3.4) 1523 (5.8)

Mental and behavioral disorders 1841 (7.0) 1609 (6.1) 2071 (8.0)

Diabetes, urogenital, blood, and endocrine diseases 3502 (13.4) 3890 (14.8) 3118 (12.0)

Musculoskeletal disorders 2971 (11.4) 2248 (8.5) 3687 (14.2)

Other non-communicable diseases 3215 (12.3) 3207 (12.2) 3223 (12.4)

Injuries Transport injuries 787 (3.0) 978 (3.7) 597 (2.3)

Unintentional injuries other than transport injuries 1201 (4.6) 1399 (5.3) 1004 (3.9)

Self-harm and interpersonal violence 616 (2.4) 832 (3.2) 401 (1.5)

Forces of nature, war, and legal intervention 9 (0.0) 13 (0.0) 5 (0.0)

Values are presented as a number (%).
DALY, disability-adjusted life-year; HIV/AIDS, human immunodeficiency virus/acquired immune deficiency syndrome; NCDs, non-communicable diseases.

Figure 4. DALY rates per 100 000 population by gender and age group in Korea, 2018. DALY, disability-adjusted life-year; YLL, 
years of life lost; YLD, years lived with disability.

YLL rate for men
YLD rate fo men
YLL rate for women
YLD rate fo women

 50 000 40 000 30 000 20 000 10 000 0 10 000 20 000 30 000 40 000 50 000

10 819

11 018

20 429

39 877

44 830

10 943

10 158

21 929

36 518

37 899

Infancy and childhood (0-8 y)

Adolescence (9-19 y)

Younger adults (20-49 y)

Middle-aged adults (50-69 y)

Older adults (70 y and above)
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ence in the YLL rate between the upper and lower 20% regions 
was 2890. The difference between the regions with the high-
est and the lowest YLD rate was 19 314, and the difference in 
the YLD rate between the upper and lower 20% regions was 
4655 (Supplemental Material 3). It was observed that the bur-
den of disease was relatively low mainly in large cities such as 
Seoul and Gyeonggi-do.

We examined the burden of disease by dividing the income 
level into five quintiles from the bottom 20% to the top 20%; 
the disease burden tends to decrease as the income level in-
creases. The calculations by income level revealed that the 
DALY rate of 32 199 in the lowest income level (Q1), was 1.37 
times higher than that of the highest income level (23 580 per 
100 000 in Q5). The gap in disease burden between the first 
and second quintiles (low- income levels) was significantly high-
er than the difference in the remaining groups. For men, the 
difference in the DALY rate between the lowest (Q1) and the 
highest income quintiles (Q5) was 1.46 times, and for women, 
it was 1.27 times (Supplemental Material 4). It is necessary to 
identify the health level of the lowest-income group separate-
ly from the other groups to ensure relevant support for the 
group. Furthermore, it will be possible to better understand 
the current situation if the income level is further subdivided 
even within the first income quintile.

IMPLICATIONS OF THIS STUDY AND  
SUGGESTIONS FOR FUTURE RESEARCH

We expanded the scope of calculating the burden of disease 
at the national level by calculating the burden of disease for 
Koreans by gender, age, and disease, as well as by income lev-
el and region. Through this analysis, we confirmed the possi-
bility of the national burden of disease study to further subdi-
vide the entire population and identify the characteristics of 
disease burden according to group characteristics. The results 
of this study enable the measurement of health level dispari-
ties in the population by gender, age group, region, and in-
come level, and it can be used as an indicator of health equity. 
Therefore, it can be used as useful data for community-cen-
tered (or customized) health promotion policies and projects 
and for setting national health policy goals.

Although this study presented the current state of health in 
the country from various aspects, it did not identify major risk 
factors for the burden of disease in the Korean population. Fu-
ture studies should identify risk factors (smoking, drinking, 

physical activity, and obesity) for disease burden by population 
group characteristics (region, income level, etc.) and identify 
effective interventions for each population group. Moreover, it 
would be meaningful to identify the most appropriate and 
cost-effective risk factor intervention to reduce the burden of 
disease on the entire population by performing data-driven 
simulations.

CONCLUSION

GBD study consistently publishes results that allow compari-
son of health levels between countries by consistently applying 
the burden of disease estimation methodologies of all coun-
tries. However, it is difficult to guarantee the accuracy of the 
epidemiological indicators for estimating the burden of disease, 
and there are limitations in that it is impossible to compare the 
health level between various groups in the country. Countries 
with high-quality data sources on the health status of their 
population need to better understand their own health status 
by applying and expanding GBD study, and should encourage 
researchers to engage in the national burden of disease study.
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