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* DM is one of the leading causes of the global disease burden.

¢ Global and Korean National burden of disease studies share common findings.

* Given the burden of DM in Korea, national interventions seem insufficient.

» Considering its burden, increased societal interest and a budget for DM are needed.
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Diagnosing the current health status and disease burden in a population is crucial for public health interventions. The ability to
compare the burden of different diseases through a single measure, such as disability-adjusted life years has become feasible and
continues to be produced and updated through the Global Burden of Diseases (GBD) study. However, the disease burden values
of the GBD study do not accurately reflect the unique situation in a specific country with various circumstances. In response, the
Korean National Burden of Disease (KNBD) study was conducted to estimate the disease burden in Koreans by considering Ko-
rea’s cultural context and utilizing the available data sources at the national level. Both studies identified non-communicable dis-
eases, such as diabetes mellitus (DM), as the primary cause of disease burden among Koreans. However, the extent of public
health interventions currently being conducted by the central and local governments does not align with the severity of the dis-
ease burden. This review suggests that despite the high burden of DM in South Korea, the current policies may not fully address
its impact, underscoring the need for expanded chronic disease management programs and a shift towards prevention-focused

healthcare paradigms.
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INTRODUCTION

Owing to resource constraints, measuring the scale and impact
of various diseases within a population is essential for efficient
public health management [1]. Metrics capturing the burden
of each disease serve as a crucial data source, informing priori-
tization of health interventions. Moreover, this endeavor is a
fundamental element for global health promotion within the
international community [2].

Until the early 1990s, traditional epidemiological indicators,
such as mortality, incidence, and prevalence, were utilized to
estimate the impact of diseases [3]. However, comparing the

burden of different diseases solely using these indicators proved
challenging owing to their differing effects. Some diseases have
low mortality but high prevalence rates, whereas others may
exhibit high mortality but low prevalence, depending on the
degree of each feature across diseases. This makes it extremely
challenging to conduct a comprehensive comparison of the
burden induced by each disease. Furthermore previous studies
often focused on single cause rather than multiple, raising con-
cerns about over or underestimation [4]. These challenges and
limitations highlight the need for a more comprehensive ap-
proach to measuring burden of disease.
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(GBD) study; initiated by Chris Murray from Harvard Univer-
sity and Alan Lopez from the World Health Organization
(WHO), enabled a comprehensive comparison of disease bur-
dens, aiding evidence-based policymaking [5]. The first GBD
study was conducted in 1991, with its findings appearing in the
World Development Report of 1993 [6]. Subsequently, the
GBD study has undergone some advancements and was pub-
lished in The Lancet in 1997 [7-10].

The disability-adjusted life year (DALY) concept introduced
in the GBD study combines the number of remaining years of
life expectancy at the time of death (years of life lost [YLL])
and the years lived in a state of less than full-health, weighted
by illness severity (years lived with disability [YLD]) [11]. Ini-
tially, the DALY concept encountered challenges and criti-
cisms, particularly regarding methodology, discount rates, and
age weighting [12-15], leading to methodological changes over
time. Additionally, several research groups have attempted to
measure their own burden of disease in individual countries,
such as the Korean National Burden of Disease (KNBD) [16-
18].

The feasibility of the KNBD study is deeply rooted in unique
Korean circumstances. South Korea, with its universal health
coverage and fee-for-service payment system, possesses exten-
sive big data that captures the overall patterns of healthcare
utilization among Koreans. Unlike GBD study which mainly
depend on given estimation by other studies, these founda-
tions allow KNBD study to measure the distribution and char-
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acteristics of specific diseases based on total Korean popula-
tion big data, enabling the initiation of a tailored to Koreas
context.

This review examines and compares the developmental pro-
cesses and methodologies of GBD and KNBD study using var-
ious literature sources. Recent GBD and KNBD research has
identified diabetes mellitus (DM) as one of the leading causes
of disease burden for Koreans. Since DM constitutes a major
portion of burden of disease in South Korea, this study aimed
to understand the burden of DM in the Korean population and
explore its current policy situation in South Korea by compar-
ing various research findings.

GENERAL REVIEW OF BURDEN OF DISEASE

The concept of DALY

The DALY, defined as the sum of YLL and YLD, represents the
total number of years lost due to premature mortality and the
number of years lived with a disability or health impairment.
Thus, one DALY equates to one lost year of a healthy life (Fig. 1)
[19]. For instance, if an individual’s expected lifespan is 80
years, but passes away at 75 years, the YLL due to the premature
death is 5. Additionally, if this individual had lost 10 years of
healthy life due to various diseases, such as DM and retinopa-
thy, prior to death, the YLD would be 10, making the total
DALY 15. A higher DALY indicates a larger deviation from the
ideal state of health and signifies a greater disease burden.
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Fig. 1. An illustration of the concept of disability-adjusted life year. Disease A, B, C, and death mean disease and death occurrence.
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Notably, construction of DALY as a single measure enables
comparisons between different diseases. As mentioned previ-
ously, diseases possess distinct characteristics, making it chal-
lenging to directly compare and determine the diseases that
impose a greater burden. However, by converting various dis-
ease burden into a unified measure through the DALY, a com-
prehensive comparison between diseases becomes feasible.

Calculation of YLL and YLD

The YLL was calculated as the years lost due to premature
mortality by subtracting the age at death from the expected
lifespan in each age group and then multiplying it by the num-
ber of deaths. As mentioned earlier, the DALY has been created
to compare diseases; thus, it is essential to determine the DALY
for each disease. Similarly, the YLL must be calculated for each
disease. As part of this process, to accurately compute the YLL,
it is necessary to simultaneously consider the cause of death.
Using the data on cause-specific mortality, the disease burden
represented by the YLL for a particular condition can be calcu-
lated in a more precise manner.

However, some causes listed in the available mortality data
cannot be defined as the underlying causes of death [20]. For
example, senility cannot be considered as a cause of death [21],
and lower back pain is a sign and symptom, not an underlying
cause of death. In other words, the more deaths that cannot be
attributed to a direct cause of death, the more difficult it be-
comes to accurately calculate the YLL. To derive a more precise
YLL, such deaths are grouped into ‘garbage codes, and deaths
attributed to these codes are redistributed to other underlying
causes of death at a certain ratio [22-24].

The method for calculating YLD is more complex than that
for YLL. There are two methods for measuring the YLD: one is
based on incidence and the other on prevalence [25]. The choice
between these methods affects the calculation of YLD. The inci-
dence-based approach multiplies the number of new cases of a
specific disease by the disability weight and duration, similar to

the method described earlier for YLL. Through this process, the
incidence-based YLD adopts a forward-looking approach that
considers the future disease burden. Conversely, the prevalence-
based YLD calculation multiplies the prevalence of the sequelae
of a specific disease by its corresponding disability weight (Table
1).

Age weighting and discounting were considered in the cal-
culation of incidence-based DALY [11]. These two elements
were established to reflect some characteristics of the future.
Discounting was added to account for the uncertainty of the
future and time preferences. Age weighting was set up consid-
ering the varying values that individuals place on life years at
different ages and the productivity of certain age groups [26].
The discount rate initially set in early GBD studies was 3%.
This set discount rate serves to reduce the impact of premature
death on YLL, as premature death occurs earlier and the dis-
counting effect becomes more significant. It also plays a role in
reducing the YLD to a certain extent [26].

However, the prevalence-based YLD usually does not apply
age weighting or discounting [27]. This method calculates the
disease burden at a specific point in time, which differs from
the forward-looking incidence-based approach. As it calculates
the disease burden for each condition at a specific point in
time, there is no need to consider the future disease burden;
thus, age weighting and discounting are not applied. This led to
the conclusion that the prevalence-based approach was slightly
more descriptive than the incidence-based approach [26].

The burden of disease was calculated using the methodolo-
gies mentioned earlier according to the disease, sex, region,
and age group. In the GBD study, the diseases were divided
into three groups: communicable, maternal, perinatal, and nu-
tritional conditions; non-communicable diseases (NCDs); and
injuries. These three groups represent level 1, the broadest clas-
sification, which is further subdivided into more specific cate-
gories down to level 4. For example, under level 1 NCDs, there
is a level 2 neoplasm, and under that, breast cancer is at level 3.

Table 1. Summary of incidence-based approach and prevalence-based approach

Incidence-based approach

Prevalence-based approach

YLD calculation formula Number of incidencex DW x Average duration Number of prevalence sequelax DW
Age weighting & discount rate Applied Not applied

Applied studies Before GBD 2010 study, mainly on KNBD study From GBD 2010 study

Applied software DisMod-1II DisMod-MR

YLD, years lived with disability; DW, disability weight; GBD, Global Burden of Disease; KNBD, Korean National Burden of Disease.
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The diseases classified in this manner are mutually exclusive
and non-overlapping, allowing the measurement of disease
burden according to the disease classification system [28].

Disability weight

Among the factors mentioned earlier, a pivotal aspect of the
burden of disease research is the disability weight. It harmo-
nizes morbidity and mortality by uniformly scaling YLL and
YLD. The disability weight is valued between 0 and 1, where 0
represents a state of perfect health and 1 represents a state of
death [29].

In the initial stages of the GBD study, disability weights were
determined by 10 public health experts using the person trade-
off (PTO) method and visual analog scales. In the 2010 GBD
study, disability weights were calculated using an improved ver-
sion of the PTO, known as the population health equivalence
and paired comparison methods [30]. The data were collected
through online surveys and household questionnaires from ap-
proximately 30,000 individuals across five countries, including
the United States, Tanzania, and Indonesia. Research from the
Netherlands, Sweden, Hungary, and Italy was incorporated to
determine disability weights in the 2013 GBD study [31].

However, some argue that the perceived burden of disease
varies across societies [32,33], prompting research to calculate
unique disability weights for individual countries beyond
those established by the GBD study. Since 2000, research has
been conducted in South Korea to calculate the disease burden
tailored to their own specific context [29,34-36].

History of GBD study
In the first GBD study, conducted in the 1990s, measurements
were made for eight regions and 107 diseases and injuries,
along with 10 risk factors and 483 sequelae. Initially, the ap-
proach for measuring the DALY utilized an incidence-based
approach, applying both age weighting and discounting. As a
result, the disease burden due to premature mortality account-
ed for 66% of the total, whereas YLDs owing to morbidity ac-
counted for 34% [6]. Following the publication of these find-
ings, various debates have emerged surrounding the DALY,
primarily due to the issues of discounting and age weighting
[14,15]. These two components of DALY sparked various phil-
osophical and economic discussions. Additionally, debates
continue regarding the age standard for calculating premature
mortality in the YLL and the uncertainty in the data [12].
Subsequently, Chris Murray continued the GBD study in
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collaboration with the WHO [37-39], and the GBD study for
2000-2004 achieved various advancements in the methodolo-
gy and data compared to the initial 1990 GBD study. During
this period, the number of measured diseases and injuries in-
creased to 136, and the number of risk factors increased to 25.
The geographical units for measuring the disease burden spec-
ified from 8 to 211. In terms of the software, the DisMod pro-
gram used to estimate the duration of disease incidence was
revised to develop DisMod-II [40], enabling more refined epi-
demiological indicator outcomes.

Over time, Chris Murray left the WHO and, with the sup-
port of the Bill and Melinda Gates Foundation, established the
Institute of Health Metrics and Evaluation (IHME) in 2007
[41]. During this period, the GBD study underwent significant
changes, with the number of measured diseases and injuries
increasing to 291, risk factors increasing to 67, and sequelae to
1,160 [4]. A new program for calculating the epidemiological
indicators, DisMod-MR, was developed [27] which operates
based on Python. From this period onwards, the burden of
disease was calculated based on the available data through sta-
tistical models, and the method for calculating the DALY tran-
sitioned from an incidence-based to a prevalence-based ap-
proach. Age weighting and discounting were excluded from
the GBD calculations. Through these steps, the GBD study has
become more refined in calculating the burden of disease
across a range of diseases, geographical units, and age groups,
and its methodology has seen considerable advancements.

KOREAN NATIONAL BURDEN OF DISEASE

Questions on the GBD study results

For over two decades, the GBD study have advanced, covering
over 200 countries and describing more than 80 risk factors
[24,28]. Moreover, the GBD study has notably enhanced data
transparency, facilitating priority setting within population
health issues [4]. However, when analyzing figures from the
GBD study or the IHME, some discrepancies emerge in na-
tional level or certain DALY values, prompting questions.

In the GBD study, which covered population scenarios for
various countries, the total fertility rate in South Korea was re-
ported to be 1.24 in 2017 and 1.22 in 2019 [42]. However, ac-
cording to Statistics Korea, the total fertility rate for South Ko-
rea was 1.05 in 2017 and 0.92 in 2019 [43]. These values are
also used by the World Bank and Organization for Economic
Cooperation and Development [44,45]. This discrepancy indi-
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cates that some population data used to calculate health-ad-
justed life expectancy (HALE) [46] do not align with other sta-
tistical figures. Such discrepancies raise doubts regarding cer-
tain figures.

Furthermore, in 2017, out of 2,107,749 DALYs due to neo-
plasms in the GBD study, YLLs accounted for 2,012,472 and
YLDs accounted for 95,277. In 2019, out of 2,267,782 DALYs,
YLLs were 2,164,284, and YLDs were 103,498 [47]. This pro-
portion shows that in 2017, YLLs constituted 95.48% of DALYs,
and in 2019, 95.44%. However, the cancer survival rate in South
Korea has been continuously increasing [48,49]. From 2013 to
2017, the 5-year relative survival rate of patients with cancer
was 70.4% (male 63.5%, female 77.5%), and from 2015 to 2019,
the survival rate was 70.7% (male 64.5%, female 77.3%) [48,49].
Given the increasing trend in cancer survival rates, the finding
that YLLs constitute 95% of the burden of neoplasms is difficult
to accept.

Finally, there is a need to consider the unique circumstances
specific to South Korea when measuring the burden of disease.
Although the GBD study currently covers South Korea, it is not
calculated based on socioeconomic strata, which makes hard
to consider the aspects of health equity. South Korea has expe-
rienced rapid economic development centered around specific
cities [50,51], leading to significant regional disparities [52,53].
However, it is not easy to discern how the patterns of disease
burden differ by region and income class based solely on the
results of the GBD study. In addition to the limitations men-
tioned in the GBD study, if the purpose is not international
comparison, applying disability weights that reflect the cultural
context of Koreans is deemed more suitable for studying the
national burden of disease in Korea, given that the disability
weight can vary according to the cultural context of each coun-
try. Therefore, the KNBD was initiated.

History of the KNBD study

Various studies addressing the overall disease burden among
Koreans began with studies that calculated the disease burden
in Koreans in early 2000 [18,54,55]. This study used data from
Statistics Korea, the National Health Insurance Service (NHIS),
and disability weights of South Korea to analyze 121 causes [56].
This study employed an incidence-based approach to calculate
the YLL and YLD, applied a 3% discounting rate, and imple-
mented age weighting. Although adopting the main framework
of the GBD study, such as disease classification, the significance
of the study lies in its execution of a Korea-specific burden of
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disease study by substituting key indicators, such as data sourc-
es and disability weights, with national data [57]. Subsequent
research was published in 2013, measuring the burden of dis-
ease in Korea at 2007; this study also used the WHO’s defini-
tions of diseases and utilized the NHIS claims data and data
from Statistics Korea to measure the burden of 11 chronic dis-
eases [58].

Subsequent studies addressing the disease burden among
Koreans were conducted by individual researchers [59]. In
2013, with the support of the Ministry of Health and Welfare
of South Korea, a research and development project was con-
ducted over approximately 5 years [60]. Through this research,
a unique garbage code algorithm and disability weights for Ko-
rea were developed, the regional HALE was calculated, and the
DALY for 313 diseases was measured. The results of this study
were published as a supplement to the Journal of Korean Medi-
cal Science [29,56,61-71]. The significance of measuring the
disease burden in South Korea in 2012 lies in the development
of methodologies and use of data suited to the Korean context.
These studies did not primarily aim for international compari-
son, but to measure a disease burden more appropriate for Ko-
rea, considering the cultural context unique to Korea and using
the data representative of Koreans.

Subsequent research was conducted to measure the disease
burden and HALE more precisely among Koreans. The prima-
ry goal of this study was to measure the level of health consid-
ering sociodemographic factors and specific geographical unit.
In other words, it achieved the expansion and concretization of
the range of indicators related to disease burden and advance-
ments in the methodology of measuring the disease burden
[72]. Through this research, it was possible to understand the
burden of disease according to various sociodemographic
characteristics of South Korea, identify disparities of the dis-
ease burden by region and income level. And discuss health
equity from the perspective of burden of disease. As a result,
this research has significant policy implications, as it has been
used as an indicator for national health promotion develop-
ment projects, and the HALE and DALY calculated by region
can serve as the basic data for community health promotion
projects.

Even after the aforementioned studies, the KNBD study kept
evolving. Using DALY and HALE, the disease burden among
Koreans was calculated by each region and social stratum, and
the disability weights for Koreans were continually updated
alongside methodological advancements [34].
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Data and methodology of the KNBD study

Similar to the GBD study, the KNBD study has also evolved
over time. The data sources used in the most recent KNBD
study were as follows: for all diseases except injuries, the NHIS
claims data were used to identify both the prevalence and inci-
dence. Each disease has different criteria for inpatient and out-
patient services and exceeding these criteria qualifies as a prev-
alent case. Subsequently, incident cases among the prevalent
cases were defined by applying different washout periods (1 to
5 years) for each disease. For injuries, data from the Korea Na-
tional Hospital Discharge In-Depth Injury Survey of the Korea
Disease Control and Prevention Agency were used. Also the
cause-of-death statistics from Statistics Korea were used to de-
termine the number of deaths by the disease [73,74].

The methodology for calculating the DALY and HALE
among Koreans are an incidence-based approach [73-75]. The
number of incident cases for calculating the YLD for specific
diseases was determined using the NHIS claims data, as men-
tioned earlier, and the disability weights were determined us-
ing figures developed in South Korea. Discounting and age
weighting were also applied at a discounting rate of 3%. Adopt-
ing an incidence-based approach requires the average age of
onset and duration of illness for each disease, which are calcu-
lated by using the DisMod-II developed by the WHO. Howev-
er, for communicable diseases, the duration of illness is directly
calculated using the NHIS claims data. These generated figures
were used to calculate the YLD for each disease. The YLL was
calculated using cause-of-death statistics and by applying dis-
counting and age weighting. The Korea-specific garbage code
developed in the KNBD study was used in this process [63].

The calculated YLL and YLD were produced at the income-
and regional-level units [73]. NHIS imposes insurance premi-
ums based on income and asset levels, hence the premium
variable observable in claim data can serve as a proxy indicator
for income. For the YLD, to ascertain the income level, the in-
surance premiums recorded in the NHIS are utilized to equal-
ize the household income, thereby categorizing individual in-
come levels. Medical Aid beneficiaries who did not pay insur-
ance premiums were assumed to earn no income [76]. The
population, combining the NHIS and Medical Aid beneficia-
ries, was divided into quintiles to measure the YLD. However,
in case of Korea’s healthcare system, the government covers
most medical expenses for low-income individuals under
Medical Aid, which may allow them unrestricted access to
medical services. This could potentially lead to an overestima-
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tion of disease burden if claims data are used to calculate bur-
den of diseases. Nevertheless, the KNBD study mitigates this
concern by calculating disease prevalence-based on claims
data and establishing different washout periods for each dis-
ease to determine incident cases, thereby minimizing the risk
of overestimation due to unrestricted medical access. Due to
the data limitations, the income levels cannot be directly deter-
mined for YLL; therefore, the distribution of deaths by income
level for the total population was identified through the NHIS
claims data. Subsequently, YLL is redistributed according to
the income level to calculate the YLL by income level.

The HALE was derived based on YLD, utilizing Sullivan’s
method for its calculations [74]. Sullivan’s method comprises
three major steps: the calculation of life expectancy, YLD, and
HALE [77]. The NHIS claims data were used to ensure data
consistency in calculating the life expectancy. These data were
used to determine the probability of death, which formed the
basis for calculating the life expectancy. Once the life expec-
tancy is calculated, the YLD using the previously mentioned
incidence-based approach is needed subsequently. Finally,
with both the life expectancy and YLD prepared, these compo-
nents were used to calculate the HALE.

FINDINGS FROM THE KNBD STUDY AND
ITS IMPLICATIONS

Results of the KNBD study

Due to the changes in methodology and data sources, it is dif-
ficult to directly compare the values from past KNBD studies
with those from currently conducted KNBD studies. However,
reviewing the burden of disease among Koreans based on the
results of recent research, the disease that accounted for the
largest portion of the disease burden in Koreans in 2020 was
DM (Fig. 2) [78]. Among the top 20 diseases, NCDs constitut-
ed the majority, with injuries comprising the remainder. Al-
though the composition of the top 20 diseases did not signifi-
cantly change over time, there were some changes within the
NCDs, such as rank shifts [73].

A closer examination of the burden of DM reveals the follow-
ing: as of 2018, per 100,000 population, the burden of DM for
men was 2,451 DALYs, and for women, it was 1,644 DALYs.
Even in 2020, when overall DALYs decreased due to coronavi-
rus disease 2019 (COVID-19), DM recorded 3,054 DALY for
men and 2,064 DALY for women, per 100,000 population. In
other words, despite an overall decrease in disease burden, the
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Fig. 2. (A) Top 20 leading causes of burden of diseases in Korea. This figure represents a restructured version of the authors’ re-
search results. Adapted from Jung et al. [78]. (B) Trends of Korean national burden of diabetes mellitus by sex. DALY, disability-
adjusted life year; TNI, tubulointerstitial nephritis; UNI, urinary tract infection.

burden of DM has increased. As the disease burden increased,
so did the proportion of DM in the total disease burden by sex.
In 2018, DM accounted for 9.3% and 6.8% of the disease bur-
den for men and women, respectively, but in 2020, these pro-
portions increased to 11.8% for men and 8.3% for women.
These recent results from the KNBD study indicate that the
proportion of DM in the disease burden among Koreans is con-
tinuously increasing.

DM has consistently caused a high disease burden from the
past to the present, and compared to the past, the disease bur-
den of low back pain has significantly increased. The increase
in the burden of these chronic diseases followed a pattern simi-
lar to that observed in other developed countries. The increase
in the disease burden of DM and low back pain has been at-
tributed to aging, westernized dietary habits, and sedentary
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lifestyles [79,80]. Furthermore, the disease burden of Alzheim-
er’s disease has increased compared to the past, which is un-
derstood as a change in the pattern of disease burden due to
rapid aging [81]. The increase in the disease burden of depres-
sive disorders aligns with the analysis results of the Health In-
surance Review and Assessment Service, showing a continu-
ous upward trend in the number of patients with depression,
especially a shift in the age structure where, if individuals in
their 50s and 60s were predominantly affected in 2017, the
trend has now shifted predominantly towards those in their
20s [82].

When examining the disparities in the burden of disease by
income level and region, the group with the lowest income lev-
el experienced a higher burden of disease than the other
groups. A regional analysis of the disease burden revealed that
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Seoul, new towns, and some districts within other metropoli-
tan cities have a significantly lower disease burden than other
areas [73]. This quantitatively indicates that the current health
disparities among Koreans vary by income level and region,
highlighting the necessity of efforts to reduce these differences
to improve the health equity.

The KNBD study has been consistently compiling and re-
porting the disease burden of Koreans from the past to the
present into a single, comparable figure. This not only provides
a comprehensive view of changes in the population structure,
lifestyle habits, and disease patterns among Koreans, but also
serves as the basis and criterion for setting the priorities for
public health interventions [83]. In particular, this indicator al-
lows the identification of diseases whose importance is under-
recognized relative to their disease burden, with mental disor-
ders being a prime example [84]. A high DALY indicates a
high disease burden on the population, underscoring the need
for public health interventions. However, health policy priori-
ties are sometimes based on historical and political issues [85].
Therefore, based on the results of the KNBD study, it is possi-
ble to assess the necessity of public health interventions for
diseases that have been excluded from the priorities, and the
appropriateness of the current health policies.

Meaning of DM management in South Korea

As previously mentioned, DM accounts for the largest propor-
tion of disease burden among Koreans. Especially in 2020, due
to the impact of COVID-19, the overall DALY in South Korea
decreased compared to the previous year. When comparing
the changes in DALYs per 100,000 people for the causes with
the highest disease burden, it was observed that the rate of in-
crease in disease burden for some conditions like asthma and
chronic lower respiratory disease slowed down or decreased
from 2019 to 2020. However, DM, which ranks highest in dis-
ease burden, showed a consistent increase without any de-
crease [78]. Considering the accelerated aging process, the in-
creasing incidence and prevalence of DM at younger ages [86-
88], and the rising prevalence of obesity in the total population
[89,90], the disease burden of DM is expected to increase. Spe-
cifically, as of 2020, it is estimated that 16.7% of Koreans aged
30 and older have DM, and 44.0% have prediabetes [91]. This
indicates that there is already a significant population bur-
dened with DM, in addition to a substantial at-risk group likely
to develop DM in the future. Consequently, it can be anticipat-
ed that DM will continue to constitute a major portion of the

https://e-dmj.org  Diabetes Metab J 2024;48:518-530

dmj

disease burden among Koreans. Moreover, DM incurs a signif-
icant economic burden, with studies reporting that it causes
greater economic strain than overall cancers [92]. Considering
these factors, it is reasonable to predict that the future burden
of DM could be catastrophic.

However, it is crucial to not overlook the fact that DM leads
to various complications [93]. DM causes microvascular com-
plications, including retinopathy [94], neuropathy [95], and
macrovascular complications, such as cardiovascular diseases
[96]. Particularly, a closer examination of the KNBD study re-
sults reveals that ischemic stroke and ischemic heart disease,
which are the most prominent complications of DM, rank as
the third and fourth leading causes of disease burden among
Koreans. This indicates that DM not only represents the largest
single contributor to the disease burden in Korea but also sig-
nificantly contributes as a risk factor for complications that
lead to substantial additional disease burden. Beyond these
traditional complications, continuous research has been con-
ducted on the emerging complications of DM, such as depres-
sion [97] and cognitive impairment [98]. In other words, DM
contributes significantly to disease burden among Koreans
through various diseases.

To understand the overall status of the disease burden caused
by DM and quantitatively represent the benefits obtained
through DM management as perceiving DM as a risk factor for
other complications, it is necessary to calculate the population-
attributable fraction (PAF) of complications caused by DM. The
KNBD study calculates the burden of various diseases, includ-
ing DM, individually, which presents a limitation in accurately
determining the extent of the disease burden caused by compli-
cations arising from DM. If the PAF for the occurrence of com-
plications due to DM could be known, it would enable the cal-
culation of the disease burden for each diabetic complications,
thereby quantitatively representing the overall disease burden
on Koreans due to DM. Moreover, by determining the PAF for
various diseases caused by DM, it is possible to ascertain how
much DM contributes to these complications and comprehen-
sively evaluate the potential reduction in disease burden that
can be achieved by addressing DM [99]. Therefore, further re-
search on the PAF of DM and its complications is needed.

The policy situation in South Korea regarding DM is under-
recognized compared to the disease burden it imposes. Some
regions of South Korea have implemented management proj-
ects, such as the “Hypertension and Diabetes Registry Pro-
gram” [100] and the “Primary Medical Chronic Disease Man-
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agement Pilot Project” [101] to manage DM and hypertension.
However, the attention and budget allocated to DM are insuffi-
cient, given the disease burden it poses to Koreans. According
to the 2024 budget report by the Ministry of Health and Wel-
fare, the major investment projects include emergency medi-
cal, pediatric medical, and mental healthcare services [102]. As
previously mentioned, priorities for public health interven-
tions are determined by various factors. Nevertheless, proac-
tive interventions at the national and local levels are necessary
for DM, which imposes the highest disease burden on Kore-
ans. Previous studies reported the positive effects of ongoing
chronic disease management pilot projects [103]. Considering
the burden of DM imposed on Koreans, expanding these proj-
ects and programs as well as shifting towards a preventive care
paradigm through primary care strengthening seems impera-
tive [104]. To achieve this, it is necessary to evaluate the cost-
effectiveness of projects and programs to demonstrate the ben-
efits of prevention to policymakers. Additionally, providing fi-
nancial incentives and incorporating a comprehensive range of
participants in prevention programs to maximize their effects
are crucial [105].

CONCLUSIONS

Attempts to measure the disease burden of a population with a
single measure have made significant progress compared to
the past. Various countries are using calculation methodology
for this measure to produce disease burden figures that suit
their circumstances. South Korea is doing the same, indepen-
dently calculating the disease burden of Koreans through vari-
ous data sources generated within Korea. As a result, it was
found that various NCDs, including DM, account for the ma-
jority of the disease burden among Koreans. However, the level
of societal interest and budget willing to be invested in these
diseases is insufficient compared to the extent of their burden,
leading to a discrepancy between the degree of disease burden
and the level of intervention. Considering the disease burden
of DM, it is deemed necessary to expand the target of currently
implemented projects and enhance policy interventions to in-
crease their sustainability.
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