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The global burden of disease study (GBD) provides valuable information for evaluating
population health in terms of disease burden. This study collected and reviewed GBD data
in Korea for the year 1990 and 2013. The burdens of cancer, cardiovascular disease,
communicable disease, and injuries have decreased remarkably, thereby greatly diminishing
the overall disease burden on Korea. Meanwhile, the burdens due to non-fatal chronic
diseases such as neuropsychiatric and musculoskeletal disease became major burden
contributors. Responding to this circumstance presents a complex challenge to the Korean
health system and Korean health policy.
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INTRODUCTION
The life expectancy at birth of Korean people has increased con
siderably in recent decades: from 1970 to 2013, the life expec
tancy of men and women increased from 58.7 to 78.5 and from
65.6 to 85.1 years, respectively—increases of around 20 years
(1). This large increase in life expectancy is directly attributable
to large decreases in infant, communicable disease, and cardio
vascular disease (CVD) mortalities (2,3). Meanwhile, this sharp
increase in lifespan inevitably accompanies an increasing elder
ly population and a transition to a predominance of chronic dis
ease; that is, an epidemiologic transition (4). Although most count
ries, including developing ones, either have experienced or are
experiencing this demographic and epidemiologic transition,
no country faces a faster and larger transition than Korea (5).
Responding to this circumstance presents a complex chal
lenge to the Korean health system and Korean health policy.
Up to now, economic development has principally improved
population health in Korea by increasing Koreans’ socioeco
nomic status (2); however, in the era of chronic disease and dis
ability, the health policy and the health system will soon most
strongly affect population health (6). Quantitative evaluation of
health status and problems among Korean people is necessary
in order for health policy and systems to manage population
health adequately, as this methodology allows research to es
tablish problems’ priority and thereby make suggestions for the

Korean health system’s direction.
The global burden of disease study (GBD) provides highly
valuable information regarding evaluation of population health.
The GBD is a global research project established in 1991 by the
World Bank and the World Health Organization (WHO). Cur
rently, the Institute for Health Metrics and Evaluation (IHME)
and global researchers have measured disease burden around
the world using the disability-adjusted life year (DALY), a com
posite health measure (7). The DALY is calculated as the sum of
years of life lost (YLL) due to premature death and years lived
with disability (YLD), which captures a non-fatal aspect of health
loss. The latest results of the project are from the GBD 2013, in
which around 1,000 researchers from 188 countries including
Korea participated (5,8,9). Raw data and estimated values of
disease burden indices including mortality rate, DALY, YLL, and
YLD are displayed for each studied country on the IHME web
site (10). Additionally, data from 1990 and 2013 are compared
to illustrate temporal trends.
This study used data collected from Korea and the Organisa
tion for Economic Cooperation and Development (OECD) (com
posed of 34 countries and chosen as a comparison group), sour
ced from the IHME website, and redesigned the values of the
DALY, YLL, and YLD indices for 1990 and 2013. This constituted
a comprehensive analysis of characteristics and trends in the
absolute and relative health levels of the Korean public, and may
identify challenges facing Korean health policy and systems.
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THE OVERALL PICTURE OF DISEASE BURDEN IN
KOREA
With population growth, the absolute size of the Korean overall
disease burden (in DALYs) increased by 3% from 1990 to 2013;
however, age-standardized DALY rates (per 100,000 people)
largely fell (Fig. 1). Male and female DALY rates dropped 43%
and 32%, respectively. These decreases were considerably larg
er than corresponding average decreases among OECD coun
tries (men: 27%, women: 20%). In 1990, the disease burden on
Korean men and women was larger than the OECD average;
such a large decrease led to Koreans having a smaller disease
burden than the OECD average in 2013. Specifically, the dis
ease burden on Korean women was the second smallest among
the OECD countries, following Japan.
Fig. 2 illustrates the trend in overall Korean disease burden
over the same period. YLDs, which accounted for 37% of all
DALYs in 1990, gradually increased, reaching 51% in 2013. The
absolute number of YLDs rose by 41%; that of YLLs fell by 19%.
Non-communicable disease (NCD) was already a major con
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tributor to DALYs in 1990, increasing to 82% of DALYs in 2013.
DALYs due to injuries and communicable disease diminished
by 30%, respectively, and each of these alone accounted for 11%
and 6% of all DALYs, respectively. The fraction of disease bur
den on persons aged over 65, which was 19% in 1990, increased
sharply to 35% in 2013; the absolute disease burden on persons
aged 0-14 years decreased by 63%, and in consequence account
ed for only 4% of all DALYs. In the same period, although the
OECD showed a similar pattern of change, larger changes oc
curred in Korea.
Disorders or conditions were classified into 12 categories.
Fig. 3 presents these categories in order of burden size in 2013.
Neuropsychiatric disorder was associated with the largest bur
den, followed by cancer, musculoskeletal disorder, CVD, and
other NCDs. Although diabetes mellitus (DM) and suicide are
single conditions, the burden of each was larger than that of all
chronic respiratory disease or communicable diseases respec
tively. Of the 12 categories, communicable diseases were asso
ciated with the smallest burden. From 1990 until 2013, burdens
of neuropsychiatric disorder (7%), musculoskeletal disorder
(6%), DM (10%), and suicide (53%) increased, whereas the bur
dens of cancer (-32%), CVD (-67%), injuries (-62%), medical
disease (-54%), chronic respiratory disease (-50%), and com
municable disease (-63%) sharply decreased.
Fig. 4 presents Korea’s disease burden ranking among OECD
member countries following the addition of stroke and ischemic
heart disease (IHD) to the 12 categories of disorders and condi
tions. Male and female disease burdens of neuropsychiatric
disorder, IHD, and other NCDs were relatively small (ranked
lowly), whereas the burdens of stroke, DM, suicide, maternal/
neonatal/nutritional disorder, and communicable disease were
relatively large in Korea among OECD nations (ranked highly).
Some categories exhibited opposing pictures of disease burden
by sex compared with OECD averages. The burden of cancer
was relatively larger than average in men, whereas that in wom

Female

Fig. 1. 1990-2013 change in age-standardized DALYs (per 100,000) of Korea and
OECD average.
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Fig. 2. 1990-2013 change in pattern of disease burden (in total DALYs) in Korea.
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Fig. 4. Korea’s ranking in age-standardized DALYs by cause and performance level among 34 OECD members.

Table 1. Top ten most burdensome diseases/conditions in Korea, 2013
Rank
1

DALY
Male

YLL
Female

2
3
4
5

Low back pain & neck
pain
Stroke
Self-harm
Diabetes
Liver cancer

6
7
8

Lung cancer
Ischemic heart disease
Road injuries

Low back pain & neck
pain
Stroke
Depression
Iron-deficiency anemia
Other musculoskeletal
disorders
Diabetes
Migraine
Skin disease

Stomach cancer
COPD

Ischemic heart disease
Self-harm

9
10

Male

YLD
Female

Stroke

Stroke

Self-harm
Liver cancer
Lung cancer
Stomach cancer

Self-harm
Ischemic heart disease
Diabetes
Stomach cancer

Ischemic heart disease
Road injuries
Diabetes

Lung cancer
Liver cancer
Road injuries

Colorectal cancer
COPD

Colorectal cancer
Breast cancer

Male
Low back pain & neck
pain
Skin disease
Diabetes
Sense organ disease
Iron-deficiency anemia
Migraine
Depression
Other musculoskeletal
disorders
Drug use
COPD

Female
Low back pain & neck
pain
Depression
Iron-deficiency anemia
Migraine
Other musculoskeletal
disorders
Skin disease
Sense organ disease
Anxiety
Diabetes
Gynecologic problems

Based on age-standardized calculation; Each values for diseases are presented at website of Institute for Health Metrics and Evaluation, http://vizhub.healthdata.org/gbd-compare.
DALY, disability-adjusted life year; YLL, years of life lost; YLD, years lived with disability; COPD, chronic obstructive pulmonary disease.

en was smaller than average. In contrast, the burden of muscu
loskeletal disorder was larger than the OECD average in women
but average in men.
Table 1 presents the 10 diseases or conditions associated with
the largest disease burdens. Among these, the largest burden
affecting men and women was lower back and neck pain (LBP
& NP) and stroke. Regarding men, the next largest was suicide,
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followed in order by DM, lung cancer, and liver cancer; regard
ing women, the next largest was depressive disorder, followed
in order by iron-deficiency anemia (IDA), musculoskeletal dis
order, and DM. Diverging from the OECD averages, in Korea,
stroke was more burdensome than IHD; suicide was ranked
higher among all categories; and liver cancer was among the 10
most burdensome conditions. Regarding YLL in Korea and di
https://doi.org/10.3346/jkms.2016.31.S2.S114
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verging from OECD averages, burdens due to stroke, suicide,
and DM were ranked higher, and liver and stomach cancer were
among the 10 most burdensome conditions.

A DETAILED PICTURE OF DISEASE BURDEN IN
KOREA
Neuropsychiatric disorder
The burdens due to neuropsychiatric disorders have increased
somewhat, and are now the biggest health burden on the Kore
an public. Specifically, migraine and mild-to-moderate mental
disorders such as depressive and anxiety disorders were the
main causes of burden in this category, accounting for almost
half of the total burden due to neuropsychiatric disorder (46%).
Specifically, this category burdened women relatively heavily.
Regarding YLD ranking, depressive disorder was ranked sec
ond, migraine 5th, and anxiety disorder 8th in women.
Nonetheless, among the OECD countries, Korean men and
women were least burdened by neuropsychiatric disorders, and
particularly regarding depressive and anxiety disorders and de
mentia. Exceptionally, migraine was associated with a relatively
large burden, and Korean men and women showed the third and
10th largest DALY rates among OECD countries, respectively.
Cancer
Over the last two decades, the cancer mortality rate has contin
ued to decrease (11,12). The GBD’s results indicate that the DALY
rate due to cancer fell by 32%. Nonetheless, cancer remains the
leading cause of death in Korea, accounting for around 30% of
all deaths (13). The GBD’s results indicate that cancer, together
with the neuropsychiatric disorders remains the largest disease
burden on Korea.
In 1990, the burden of stomach cancer, which was the largest
of all cancer types, has decreased substantially. Nonetheless,
the DALY rates for stomach cancer among men and women in
Korea were the largest among the OECD countries; OECD Health
Data indicated that Korea had the highest stomach cancer mor
tality rate among the OECD countries (14). Liver and lung can
cer mortality rates continued to fall and their DALY rates dimin
ished by 6% and 18%, respectively. Of all cancer types, lung and
liver cancer became the largest burden contributors to the Ko
reans. Although a large burden of lung cancer was typical among
OECD countries, the burden of liver cancer was the largest in
Korea among OECD countries in both sexes. In particular, the
DALY rate due to liver cancer in men was four times higher than
the OECD average. OECD Health Data comparing between
OECD countries indicate that Korea had outstandingly high
male and female liver cancer mortality rates (14). The large bur
den of liver cancer in Korea may largely reflect the fact that Ko
rea is a hepatitis B endemic area, and hepatitis B is closely relat
ed with liver cancer (15). In contrast with most other cancer
https://doi.org/10.3346/jkms.2016.31.S2.S114

types, colorectal cancer that was ranked ninth in YLL, increased
in DALY rate by 14% in men. Considering the relatively high in
cidence of colorectal cancer (ranked 1st among OECD coun
tries according to OECD Health Data), this cancer is expected
to increase the burden of disease on the Korean public.
The relative burdens of cancers were reversed depending on
sex. In men, liver, lung, and stomach cancers were among the
10 most burdensome diseases in Korea. Their burden on Kore
an men was the sixth largest among the OECD countries. In
contrast, in Korean women, no cancer type was among the 10
most burdensome diseases, and Korea, together with Japan,
had the smallest cancer burden in women in the OECD. OECD
Health Data corroborated these results: Korean men’s cancer
mortality rate was the eighth highest among the OECD coun
tries, whereas that of women was the third lowest. Among the
OECD countries, the disease with the largest burden in women
was breast cancer; however, the breast cancer mortality rate in
Korean women was the lowest among the OECD countries.
Musculoskeletal disorder
In 2010, the GBD commenced full-scale research of musculo
skeletal disorders as well as neuropsychiatric disorders (16).
The results indicated that the burden due to musculoskeletal
disorders, which had been underestimated compared to CVD
and cancer, was globally very large (9). In Korea, the burden of
musculoskeletal disorder is steadily increasing, and that disor
der has become a major burden contributor. In particular, LPB
and NP accounted for around three quarters of all musculoskel
etal disorders, and were the largest burden contributors among
individual disorders in men and women. Among younger peo
ple aged 20-49, musculoskeletal disorder was overwhelmingly
the most burdensome disorder, with more than double the bur
den due to suicide (ranked second).
Musculoskeletal disorder’s burden on women was larger,
burdening women most heavily of the 12 burden cause catego
ries. Women’s total DALY rate for musculoskeletal disorder was
1.7 times higher than men’s was. In addition, among women in
the OECD countries, musculoskeletal disorder placed the sec
ond-heaviest burden on Korean women, following Germany.
Cardiovascular disease & diabetes
In 1990, CVDs burdened Korean people most heavily, and the
DALY rate associated with stroke was the largest among the
OECD countries. However, from 1990 to 2013, the DALY rate for
CVDs decreased by 67%, reflecting sharply dropping IHD and
stroke mortality rates. Studies analyzing GBD data have found
that CVDs’ mortality rates in Korea dropped more than 60%
from 1990 to 2013—the largest reduction in the world—and
that the stroke incidence rate had decreased more sharply in
Korea than anywhere else in the world (17,18).
Nonetheless, in Korea, stroke was associated with the largest
http://jkms.org  S117
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disease burden, being ranked the second and the first in the top
ten causes of DALY and YLL in 2013, respectively. Unlike the
OECD average, Korea is much more burdened by stroke than
by IHD. Among the OECD countries: the burden of IHD is twice
as large as that of stroke; the reverse is the case in Korea. OECD
Health Data indicates that Korea has the lowest IHD mortality
rate and the highest stroke mortality rate of the OECD countries.
Unlike CVDs, the DALY rate for DM increased by 10% from
1990 to 2013. In addition, the Korean burden of DM is the larg
est in the OECD, excepting several East European countries, and
DM was among the top 10 causes of YLL.
Other non-communicable diseases
The burdens associated with almost all diseases in the category
of other NCDs (i.e. digestive/renal/hematologic/endocrine and
chronic respiratory disease) diminished from 1990 to 2013. Their
burden on Korea was the smallest among the OECD countries.
Exceptionally, the burden of liver cirrhosis in men was relatively
high among the OECD.
Self-harm & other injuries
Suicide in men and women was ranked in the third and 10th
places in Korean DALY ranking, respectively. In particular, sui
cide among people aged 20-49 was associated with the second
largest burden, following LBP and NP. The Korean burden due
to suicide was the largest in the OECD, and twice as high as the
OECD average. Over the last 23 years, OECD countries had re
duced the burden of suicide by 16%, whereas the burden of sui
cide increased 53% in Korea.
The burdens due to all injury types except suicide decreased.
As shown in Fig. 3, in 1990, injury was associated with the third
largest burden, following CVD and cancer, but this fell 62% by
2013. Although the DALY rate for road injury dropped by 71%,
Korea had the largest burden due to road injury (the second for
men; the first for women) among the OECD countries. This re
sult is corroborated by OECD Health Data showing that Korea
was ranked second for road mortality in both men and women
among the OECD countries.
Communicable disease & maternal/neonatal/nutritional
disorder
Although the burden of communicable disease in Korea de
creased by 63% (in DALY rates) from 1990 to 2013, and com
municable disease’s burden was the smallest of the 12 causal
categories, Korea had a relatively large burden of communica
ble disease among the OECD countries, due to outstanding
burdens of tuberculosis and pneumonia. The burden of tuber
culosis in both Korean men and women was overwhelmingly
the largest among the OECD countries. Pneumonia is still one
of the main causes of death in Korea (13).
The absolute burden of maternal/neonatal/nutritional disor
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ders decreased, but was relatively large compared to the corre
sponding burdens in OECD countries; compared to the OECD
countries, Korea had the largest burden of IDA in both men and
women. In particular, the burden of IDA on women was large,
and the largest burden of disease was found in those aged 5-14.

DISCUSSION
Analysis of GBD data for Korea showed that the burdens of can
cer, CVD, communicable disease, and injuries, which had been
the largest health burdens on the Korean public over the last
two decades, have decreased remarkably, thereby greatly di
minishing the overall disease burden on Korea. Additionally,
the present study found that Korean population health has im
proved rapidly and was as good as that of other advanced coun
tries. OECD Health Data and many reports from WHO support
this conclusion (19).
With decreases in the burdens due to the mortalities, the
structure of the disease burden in Korea has naturally changed
to include a larger fraction of burdens due to morbidities, par
ticularly in NCDs. Notably, neuropsychiatric and musculoskel
etal disorders provide the largest health burdens to the Korean
public. So far, mild-to-moderate mental and neurological dis
orders such as depressive and anxiety disorder and migraine
did not draw significant attention; disease such as LBP was not
clearly understood sufficiently (20). Recent GBD studies have
addressed morbidity and disability more comprehensively, and
has indicated that these diseases present large challenges to
public health (21).
Unfortunately, there is a general lack of research and research
funding for mental disorders. In Korea, only 3% of all national
health care expenditure targets mental health; up to two thirds
of all expenditure targets hospitals (22). Over the last 20 years,
Korea, unlike other advanced countries, has seen the number
of beds in mental hospitals increase, and periods of hospitaliza
tion are remarkably long (22). Korea therefore needs to research
and invest in community-based mental health systems, simi
larly to other advanced countries.
The burden of cancer on Korean men was found to be very
large. Globally, the burden of cancer on men is larger than on
women; however, this difference is very large in Korea. This
phenomenon affects subsequent statistics: the life expectancy
gap between Korean men and women is 6.5 years, which is the
largest among the OECD countries excepting some Eastern Eu
ropean nations (14). Although the reasons for this sex gap in
cancer burden require careful research, it is likely related to
smoking and alcohol consumption. According to OECD Health
Data, smoking and heavy drinking are more common among
Korean men than the OECD average; in contrast, these behav
iors are relatively rare among Korean women. A study using
GBD data has shown that smoking and heavy drinking were
https://doi.org/10.3346/jkms.2016.31.S2.S114
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most important risk factors contributing to health burden in
Korean men (23). If smoking and heavy drinking are controlled
to recommended levels, the current CVD mortality rate in Ko
rea, which has already declined sharply, is expected to fall by
more than 50% (24). Specifically, younger Koreans aged 30-49
and people of low socioeconomic status showed elevated rates
of smoking and heavy drinking (25,26). It is therefore necessary
to implement policies addressing these groups. Well-designed
policy addressing this issue may diminish health inequality (27).
It is critical that Korea has a relatively large burden of DM.
Specific Korean susceptibility such as poor insulin secretion is
often noted as a cause of this burden (28), however, this does
not explain the large burden of premature death due to DM
found in this study. Many studies have reported that patient ed
ucation is poor and patient blood glucose is not well controlled
in Korea (29,30); this elevates Korea’s DM mortality and hospi
talization rates in comparison with other OECD countries (14).
If DM is effectively controlled by primary care in the communi
ty, hospitalization may be largely prevented; hence, the afore
mentioned DM outcomes may indicate that Korean primary
care is partly ineffective. Statistics supporting this inference in
clude high rates of hospitalization caused by primary care sen
sitive conditions (PCSCs) such as asthma, chronic obstructive
pulmonary disease (COPD), and hypertension in OECD coun
tries (14).
Until now, the Korean health system has achieved consider
able success in treating fatal diseases and cancer, and has in
creased the life expectancy of the Korean population, as men
tioned earlier. However, the Korean health system now faces
the difficult task of addressing the current epidemic of chronic
disease. Extreme increases in the elderly population and medi
cal costs reflect this task’s difficulty. Numerous domestic and
foreign experts have noted that the Korean health system needs
to reinforce and enhance primary care, and implement policies
supporting health promotion and preventive medical service
(31).
Meanwhile, current major health problems in Korea cannot
be addressed within the Korean health system alone. Korea’s
large burdens of suicide and road traffic injury, its burden of
musculoskeletal disorder among women and young people,
and the large difference in disease burden between men and
women—which is attributable to lifestyle risk factors—are so
cial issues as well as health issues. Managing health issues re
quires improvement in social determinants of health. Health
should therefore be addressed through all types of public poli
cy, namely ‘health in all policies’, and through multisectoral ef
fort (32).
The GBD’s results for Korea provide highly valuable informa
tion; however, the following limitations apply. Most significant
ly, the data reflect estimation rather than measurement and
therefore, its internal validity can be criticized, although the es
https://doi.org/10.3346/jkms.2016.31.S2.S114

timations are based on the various population-based health
surveys in Korea (33). In particular, it might be difficult to cap
ture the Korean characteristics of disease sequela regarding the
determination of disability weights, which greatly affect the YLD
calculation (34). Indeed, GBD researchers actively promote
country-specific research in each nation for this reason (35).
More researchers need to participate in estimating national and
subnational disease burden in Korea with more valid method
ologies.
This study examined the health status of the Korean popula
tion by reviewing the GBD data for Korea. Although the burden
of disease in Korea has greatly decreased, many challenges re
main due to the rising burden of chronic disease. Organization
al effort to collect high-quality data is required in order to ad
dress these challenges through the Korean health system and
health policy.
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