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OBJECTIVES: Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous sys-
tem. There are few reports on the burden of disease of MS, worldwide. The authors aim to estimate burden of
disease and estimate the epidemiologic indexes of MS in Korea using available epidemiologic data.

METHODS: Epidemiologic indexes were computed using DISMOD II software based on prevalence from na-
tionwide survey, incidence estimated from extrapolation, mortality from National Statistics Office, and dura-
tion of disease from literature as input indexes. We calculated disability-adjusted life year (DALY) as a measure
of premature mortality and disability, equivalent to years of healthy life lost due to a given condition.

RESULTS: The incidence of MS in Korea was 0.1 per 100,000, higher in female than in male. The highest inci-
dence was estimated in the age group between 35 and 44 years in male and age group between 25 and 29 years
in female. Total burden of disease of MS was 1,394 DALY, comprised of 292 (21%) years of life lost and 1,101
(79%) years lived with disability. The mean age at onset of MS was 33 years old in men and 32 years old in fe-
male. Estimated duration of disease was 35 years in men and 40 years in female. Most of the DALY of MS oc-
curred in the adult population between 25 and 54 years of age.

CONCLUSION: Although MS is a rare disease in Korea, most of the DALY arises from young people, which

results in a major financial burden on the patient, family, health system and society.
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INTRODUCTION

Multiple sclerosis (MS) is an chronic inflammatory disorder of
central nervous system, manifesting as a widespread demyelin-
ation. It is characterized by its chronic course with intermittent
relapses, finally ending up with a severe debilitation. In Korea,
prevalence of MS is one of the lowest compared to the other
countries in the same latitude. It is a significant public health
problem, however, in that its prevalence peaks at the most pro-
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ductive age group, at the fourth decade [1-4]. High prevalence
and subsequent life-long disability poses a heavy care burden,
both direct and indirect, to household and community [3,5-7].
In Korea, MS is designated as one of the rare and intractable
diseases, to which medical care cost is supported from govern-
mental subsidy [8]. Estimation of disease burden of MS is requir
ed because it takes one of the highest priority diseases among
the rare and intractable diseases. However, complex and deli-
cate nature of the disease poses a challenge to the clinical diag-
nosis, which may lead to underestimation of the prevalence [7].
Prevalence of MS has wide variation depending on regions,
highest prevalence is reported in the regions between 45° and
65° latitude [9]. Adjusted prevalence of MS in the United King-
dom (average latitude is 54.6 N) is 21 per 100,000, but 4 per
100,000 in northern Latin America (average latitude of 20.7 S)
[2,9,10]. In Korea, Kim et al. [11] reported 3.5 per 100,000
through national survey in 2006, which is one of the lowest in
the world, even compared to that of the 3.9 in 100,000 in Mo-
rioka, Japan, located at the similar latitude in the neighboring
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country [12,13].

There is a limitation in the use of common epidemiological
indexes [6,14]. Such as incidence or prevalence in reflecting
quality of life, loss due to disability, or health status after recov-
ery [15]. For this end, indicators of more comprehensive health
outcome such as disability-adjusted life years (DALY), disabili-
ty-free life expectancy and quality-adjusted life year have been
developed [16,17]. Among these indicators, DALY, developed
by World Health Organization (WHO) enables comparison of
disease burden between countries and it is widely used for its
clarity and simplicity in reflecting mortality and disability in a
single index [18].

WHO reported the DALY of major neurologic diseases as
11,078 person-years for Alzheimer’s disease, 7,308 person-years
for seizure disorders, 1,617 person-years for Parkinson disease,
which takes 0.75%, 0.50%, and 0.11% of total DALY, respec-
tively [19]. DALY for MS was 0.10%, similar to that of the Par-
kinson disease. Compared to neurodegenerative diseases, MS is
a disease of younger population, with higher socioeconomic
and public health implication. In other words, years with dis-
ability (YLD) being higher than years of life lost (YLL) in MS, it
takes a higher care burden leading to economic burden of the
household [7].

WHO study reported that there is more than 2.5 million MS
patients worldwide, taking 6.29% of total neurologic diseases,
which is expected to increase 6.39% in 2015 and 6.77% in 2030
[19]. In Canadian study, younger generation takes half of total
incidence and death of MS and most of the medical expendi-
ture was raised from treatment and care of the disease and dis-
ability, representing higher burden from disability compared to
that from death [20].

In Korea, there is no estimation of disease burden of MS and
WHO estimation of burden of disease may not reflect the coun-
try-specific epidemiologic indexes [8], thus having a limitation
in applying to a specific country. Therefore, the authors intend-
ed to estimate the burden of disease for MS for age and gender
groups, using up to date epidemiologic indexes, and to estimate
other basic epidemiologic indexes for the MS.

METHOD AND MATERIALS

Data source

In order to calculate the burden of disease suggested by WHO,
epidemiological indexes such as prevalence, incidence, case fa-
tality rate and remission rate are needed [18]. For prevalence,
this study uses the rates by five-year age and gender groups na-
tionwide included in the study by Kim et al. [11], which was
estimated based on examined health insurance data and hospi-
tal survey on medical records

The study is the only report of prevalence in nationwide level
in Korea, and presents prevalence by age and gender for all age
groups. Because there is no domestic report on incidence, data
from overseas were used to estimate incidence for each five-year
age group. For children and youth between 0 and 14 years of
age, incidence of Japan (Fukuoka 34° of latitude), whose preva-
lence is most similar to that of Korea, was used [21]. For over
15 years of age for whom Japan’s data were not sufficient, prev-
alence was estimated by using a report from Italy (Ferrara 44°
of latitude). This report presents incidence and prevalence for
all age groups. The study site Ferrara is located at a lower degree
of latitude than other European regions but at similar latitude to
Japan (26-46° of latitude). In addition, the region showed the
most similar prevalence, relatively, to Asia [22].

Estimation of incidence by age was premised on the fact that
prevalence and incidence are proportional to each other if the
duration of disease is fixed, in order to calculate the proportion
of prevalence of Italy and Korea, based on which incidence was
also calculated. In this study, incidence of MS patients was miss-
ing for patients younger than 10 and older than 70, and thus
gender and age were set as independent variables based on nu-
merical values estimated from 10 to 69 years, and then a sim-
ple regression analysis was performed to calculate estimated in-
cidence by age and gender (Figure 1). As for case fatality rate,
because the data of death report of MS by National Statistics
Office in Korea were assessed to be inappropriate due to un-
derreporting, the mortality of Austria [23], which offers age-
and gender-specific data, was used to be substituted with the
following equation along with the calculated estimates of the
MS prevalence [24]:

Case fatality = mortality/prevalence

Remission rate refers to a fraction of individuals with a dis-
ease recovering to a normal state, and ‘0’ was applied as sug-
gested in the Global Burden of Disease (GBD) project of WHO
in consideration of the irreversible nature of MS [18]. Indexes
for the calculation of burden of disease, such as disease dura-
tion and age of onset, which have not been reported domesti-
cally, were calculated by using DISMOD II software. DISMOD
Il is a software developed by WHO to estimate epidemiological
indexes of disease based on the mathematical relationship be-
tween epidemiological indexes [25]. For input indexes, those
with the most approximate values after calculation through sub-
stitution were applied to raise validity of the output.

At least three of the indexes other than age- and gender-spe-
cific population, among prevalence, incidence, mortality, dis-
ease duration and age at onset, were needed to estimate the in-
dexes [25,26]. In this study, prevalence, incidence, case fatality
and remission rates, obtained as described, were selected as in-
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Figure 1. Estimated input and output data model of incidence by age and sex in DISMOD I, males (A) and females (B).

put indexes and allocated them by five-year age group and gen-
der to be used for the input indexes of the software. For disabil-
ity weight, 0.68 was used, which was calculated based on the
Dutch Disability Weights Group’s protocol introduced in the
GBD study [18,24].

Burden of disease

For comprehensive evaluation of death and disease on health
effects, the following formula was used for the calculation of
DALY [19, 27-29]:

Disability-adjusted life year (DALY) = years of life lost (YLL)+
years lived with disability (YLD)
YLL[r,K]=KCe™/(r+p)*{e t*PL+a]-(r+)(L+a)-1]-€ T*P2[-(r+p)a-
1H+A-K)/r] (1-e™)
YLDJ[r,K] = D{KCe"/(r+p)*{e *P4[-(r+p)(Ld+as)-1]- P
[-+B)a-1]}+[(1-K)/r](1-e™)

L, average expected years remaining; r, discount rate (0.03);
K, age weight modulation factor (1); a, age at death; f, age wei-
ght basis (0.04); L, average expected years remaining; D, dis-
ability weight (0.690) [17-19].

In this study, values for incidence, prevalence, case fatality,
mortality, disease duration and age at onset were entered into
the YLD expression, and fatality rate was added to the YLL for-
mula for calculation. The DALY equation was applied in the
same way as in the GBD study, and 0.04 (K=1) was applied as
age weight {8, while the discount rate was calculated to be 3%.
Through this, the total DALY of MS was calculated with a unit
of 100,000 population, and YLL and YLD values by gender and
age, and the percentages of each value was also obtained.

RESULTS

The epidemiological indexes obtained by entering prevalence,
estimated incidence, estimated case fatality and remission rates
into DISMOD 1I as input variables were compared with the es-
timated prevalence and incidence. We found that both inputs
and outputs had almost the same distribution, indicating their
sufficient validity (Figure 2). The resulting prevalence of epide-
miological indexes was between 2.0 and 5.8 per 100,000 in the
20 to 59 age group in men and between 2.4 and 8.4 in women
per 100,000. For five-year age groups from 20 to 59, men had
the highest rate (5.78/100,000/year) in the 50-54 age group,
which began to decrease from over 55 years of age, whereas
women had the highest rate (8.36/100,000/year) in the 45-49
age group, which began to decrease from over 50. The result of
incidence output in the five-year age group between 20 and 59
by gender, men had the highest rate (0.26/100,000/year) in the
30-34 age group whereas women had the highest rate (0.42/
100,000/year) in the 25-29 age group, indicating that women
had a higherincidence than men (Table 1).

DALY of MS in the Korean population in 2008 was 2.9 per-
son-years per 100,000 and women had about 44 % higher rate
than men. DALY of MS tended to increase from 22 to 44, peak-
ed at 25-29, then declining from over 50 (Table 2). YLL was 117
for men and 176 for women, whereas YLD was 435 for men
and 666 for women, with a total of 1,101 years. Compared to
men, women had a higher in the total YLL as well as YLD (Ta-
ble 2).

It is estimated that the average age at onset for MS patients in
Korea is 33.2 for men and 32.2 for women, and the case fatali-
ty rate was 933.5/100,000 for men and 942.5/100,000 for wo-
men. The duration of disease or survival was 35 years for men
and 40 years for women, longer in women. The disease burden



Epidemiology and Health 2012;34:€2012008

Male
0.001
Incidence (i) 1 0.022
0.001 Prevglehce (.I) 1 002
Remission (i)
s 0.001 Case fatality (i) 4 0.018
= Incidence (0)
§ 0.001 Prevalence (0) 1 0016
© Remission (0) 4 0.014
S | .
=) 0.001 Case fatality (0)
% 0.000 | Mortality (o) 1 0.012
o} <4 0.01
5 0000 |
5 4 0.008
% 0.000 1 0.006
T 0000 4 0.004
0 F <4 0.002
0 L Il Il Il Il Il Il Il Il L Il 0
0 10 20 30 40 50 60 70 80 90 100 0
Age (yr)

Female
0.001 -
Incidence (i) 4 0.018
0.001 + Prevalence (i)
Remission (i) 4 0.016
0.001 -  Case fatality (i)
Incidence (0) 4 0.014
0.001 Prevalence (0)
Remission (o) 4 0.012
0.001 Case fatality (0) oo
0000 F Mortality (o) -
- 0.008
0.000
0.000 | | 0006
0.000 1 0.004
0 4 0.002
0 L Il Il Il Il Il Il Il Il L Il 0
0 10 20 30 40 50 60 70 80 90 100
Age (yn) ©

Figure 2. Input (i) and output (o) variables in DISMOD Il modeling. Calculated from prevalence, incidence, case fatality and remission in
multiple sclerosis using DISMOD I, males (A) and females (B). Calculation option: piecewise linear interpolation, moving average, cubic

spline. (A) males and (B) females.

of MS between 20 and 54 of age was 1,124 person-years, which
is 78% of the entire DALY of 1,444 person-years (Figure 3).

DISCUSSION

DALY of MS in the entire Korean population in 2008 was es-
timated to be 2.9 person-years per 100,000 persons, and total
DALY was higher in women than in men, and was the highest
in the 20-30 age group. YLD accounted for 79% of the total,
indicating that most of the burden of disease comes from the
loss due to disability from the disease.

MS occurs mainly among younger people, and has high inci-
dence among adults of productive age from 20s to 50s. Thus,
DALY of age group between 20 and 54 years of age took 78%
of the entire DALY. High prevalence among the younger age
groups is not directly linked to death, but once diagnosed, hav-
ing MS means that patients suffer from it for the rest of their
lives, which add socioeconomic cost burden on corresponding
population group [18,30,31].

Health indexes using standardized prevalence and incidence
cannot be easily readjusted for age-weighted and health dis-
count rate over time. Moreover, domestic research on quality of
life is limited to certain diseases with high prevalence, and no
research has been performed on rare diseases. There is no clear
idea about the burden of disease study at the national level re-
quired for medical policies, either [15].

WHO, in GBD study, reported that the DALY for MS was

23.4 person-years per 100,000 persons [14], which accounts
for 0.10% of all diseases, a much higher level compared to this
study. One reason can be that the WHO study included coun-
tries with notably higher prevalence such as European coun-
tries and Canada as MS has drastically varying prevalence de-
pending on the latitude [10]. A region at a higher degree of lati-
tude tends to have a higher prevalence. This difference is an en-
vironmental risk factor of MS in addition to the genetic factor,
and it was discovered that differences resulting from local envi-
ronments and race based on the latitude of locality and migra-
tion have partial effect, but it is still unclear in terms of etiology,
leaving room for controversy [4].

However, compared to the low prevalence and incidence
among Asian races, the survival has no significant correlation
with latitude of other regions including Europe, and the fact
that it is 25-48 years old globally with no great difference [10,
11,18,29,30] means that while there clearly is an environmen-
tal difference when it comes to the occurrence of the disease,
pathogenesis characteristics such as disease’s progress and age
had little difference.

The burden of disease of MS estimated in this study cannot
be compared with other rare diseases due to lack of research
data on them, but when compared with individual diseases stu-
died in Korea such as chronic illnesses, it was at a very low level
[17]. In terms of demographic characteristics, DALY of 20-54
years old accounted for the majority of MS, but DALY of all
neurological disorders took up 63.3%, or the majority, in the
age group of over 55 in the aged population, showing a differ-



Soo-Eun Chung et al.: Burden of Disease of Multiple Sclerosis in Korea

Table 1. Input and output variables in DISMOD Il modeling for multiple sclerosis in Korea

Input
Age Prevalence* (100,000) Incidence™ (100,000) Case fatality™ (100,000) Total population®
Male Female Male Female Male Female Male Female
0-4 0.71 0.34 0.060 0.067 0.007 0.004 938,126 870,320
59 0.71 0.34 0.060 0.069 0.009 0.005 1,482,622 1,354,937
10-14 0.95 1.59 0.060 0.069 0.009 0.005 1,776,997 1,588,358
15-19 09 3.51 0.032 0.097 0.009 0.005 1,738,188 1,538,473
20-24 2.62 4.15 0.160 0.330 91.977 62.687 1,685,748 1,550,575
25-29 2.62 415 0.149 0.747 128.768 104.478 2,033,618 1,911,523
30-34 453 6.41 0.347 0.275 413.898 297.762 2,008,237 1,889,720
35-39 453 6.41 0.216 0.269 643.842 574.628 2,243,495 2,141,558
40-44 584 533 0.083 0.123 919.774 705.225 2,104,253 2,007,394
45-49 584 5.33 0.216 0.139 1,011.751 1,097.016 2,147,505 2,100,878
50-54 474 477 0.041 0.056 1,241,695 1,436.569 1,776,842 1,744,397
55-59 474 477 0.029 0.034 1,839.547 1,671.644 1,242,203 1,255,354
60-64 2.76 3.87 0.013 0.021 1,885.536 1,880.599 974,150 1,038,552
65-69 2.76 3.87 0.018 0.039 1,756.768 1,5630.599 829,526 987,096
70-74 1.32 1.86 0.007 0.007 1,793.559 1,358.210 610,634 825,685
75-79 1.32 1.86 0.000 0.026 1,747.570 1,253.733 345,459 590,729
80-84 1.32 1.86 0.000 0.026 1,655.593 783.583 163,459 345,906
85-89 1.32 1.86 0.000 0.026 735.819 888.061 65,151 167,598
90< 3.96 5.58 0.000 0.078 2,207.457 2,664.183 17,951 66,832
Total 3.26 3.99 NA NA NA NA 24,187,107 23,979,437
Output

Age Prevalence (100,000) Incidence (100,000) Case fatality (100,000) Duration (yr) Age of onset (yr)

Male Female Male Female Male Female Male Female Male Female
0-4 0.873 0.485 0.065 0.058 0.012 0.007 63514 68.560 2.496 2.504
59 1.196 0.779 0.063 0.061 0.012 0.007 58,613 63.582 7.468 7.546
10-14 1.490 1.116 0.053 0.077 0.012 0.007 53.721 58.523 12.403 12,642
15-19 1.736 1592 0.048 0.117 0.608 0.499 48.654 53.520 17.546 17.689
20-24 2.037 2.436 0.082 0.246 32.038 25.409 43.538 48.470 22812 22.847
25-29 2.645 4.156 0.174 0.421 155.442 116.999 38.897 43.999 27.760 27.552
30-34 3.731 6.090 0.264 0.340 381.433 286.767 34.715 39.709 32.540 32.316
35-39 4.844 7.324 0.202 0.220 612.093 511.466 30.906 35518 37.260 37.351
40-44 5.439 8.019 0.126 0.161 829.406 730.133 27.077 31.643 42402 42.399
45-49 5.730 8.362 0.093 0.117 1,023.053 1,018.765 23.682 28.135 47.320 47.326
50-54 5.768 8.321 0.055 0.071 1,269.681 1,387.967 20.433 24.942 52.298 52.296
55-59 5578 7.974 0.036 0.045 1,642.101 1,685.364 17.415 21.984 57.327 57.333
60-64 5.232 7.466 0.021 0.030 1,945.372 1,875.199 14.685 19.196 62.278 62.334
65-69 4.801 6.909 0.014 0.018 2,147.840 1,853.795 12.057 16.446 67.392 67.294
70-74 4.356 6.388 0.012 0.013 2,272.387 1,725,053 9.635 13.557 72.564 72.478
75-79 3.970 5.969 0.027 0.019 2,242,941 1,424.477 7.450 10.833 77917 77.743
80-84 3.770 5729 0.050 0.028 1,806.896 1,066.389 5.885 8.784 82.600 82.578
85-89 3.769 5.588 0.054 0.030 1,066.266 1,002.421 4.697 7.865 87.48%4 87.501
90< 11.864 16.067 0.165 0.091 2,473.864 2,997.072 8.879 22.783 292.163 297.142
Total 3.676 5.304 0.103 0.150 933.467 942503 35.087 40.679 33.240 32.195

NA=not available.

*From Kim NH, et al., Prevalence of multiple sclerosis in Korea. Neurology 2010;75:1432-1438 [11].

TFrom Torisu H, et al., Clinical study of childhood acute disseminated encephalomyelitis, multiple sclerosis, and acute transverse myelitis in Fukuoka Prefec-
ture, Japan. Brain Dev 2010;32:454-462 [21].

*From Granieri E, et al., Multiple sclerosis in the province of Ferrara: evidence for an increasing trend. J Neurol 2007;254:1642-1648 [22].

SFrom Statistics Korea. Population of Korea. (Internet) [24].
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ent trend from MS [11,31,32]. This confirms that while MS has
low incidence compared to other neurological disorders, it can
bring about a huge burden as it occurs at an early age. In the
case of Japan whose epidemiological characteristics have the
greatest similarity to those of Korea, its incidence is slightly high-

Table 2. Years of life lost (YLL), years lived with disability (YLD) and
disability-adjusted life year (DALY)s due to multiple sclerosis in Ko-
rea

A Male Female Total
e

e YLL YLD DALY YLL YLD DALY YLL YLD DALY
0-4 0 23 23 0 24 24 0 46 46
59 0 24 24 0 25 25 0 49 49
10-14 0 24 24 0 25 25 0 49 49
15-19 0 22 22 0 48 48 0 71 71

20-24 0 21 21 0 90 90 0 110 110
2529 31 76 107 0 164 164 31 240 271

30-34 28 86 114 0o 111 11 28 197 225

3539 25 77 102 26 81 107 50 158 208
40-44 22 40 61 23 42 65 44 82 126

45-49 18 22 4 39 36 75 58 59 116
50-54 15 9 25 33 10 44 49 19 68
5659 13 0 13 28 8 36 41 8 49
60-64 10 0 10 1 0 1 21 0 21
65-69 8 0 8 9 0 9 17 0 17
70-74 6 0 6 7 0 7 13 0 13
75-79 0 0 0 5 0 5 5 0 5
80-84 0 0 0 0 0 0 0 0 0
85-89 0 0 0 0 0 0 0 0 0
>90 0 0 0 0 0 0 0 0 0
Total 176 423 599 181 665 846 356 1,088 1444

Values are presented as person years.
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er than Korea’s, but its prevalence is on the steady rise [12,33].
Given that Korea’s domestic circumstances are similar, one can
anticipate that MS will take up a higher portion of the entire
burden of disease.

This study aimed to measure disease burden of MS reflecting
Korea’s situations, and to that end, representative data on prev-
alence from hospitals and national health insurance were cho-
sen for use among major epidemiological indexes [11]. While
the data on prevalence were appropriate for use in this study as
they divided patients across Korea into separate age groups, the
data to calculate prevalence were insufficient due to limitations
in terms of data collection. To complement this shortcoming
and give sufficient consideration to the domestic circumstances,
a country in Asia whose racial and regional characteristics are
the closest to those of Korea, in order to calculate estimated in-
cidence. Of the collected literature, data of Japan as a neighbor-
ing country were chosen as the most suitable candidate that sat-
isfied the aforementioned conditions.

However, for missing incidence rates among a few specific age
groups, the study team was unable to find data among Asian
countries with similar racial and geographical characteristics
that could fill in the gap for the Japan’s missing data. As such,
the study team chose the data from Ferrara, Italy, which is lo-
cated at a relatively approximate degree of latitude of European
countries through literature survey that gave maximum consid-
eration to regional characteristics [23].

The study on MS of the Ferrara region offers accurate reports
of the local population and includes all incidence and prevalen-
ce by gender and age group with high data reliability. Hence,
the data were considered to provide a sufficient basis to supple-
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Figure 3. Years of life lost (YLL), years lived with disability (YLD) and disability-adjusted life year (DALY)s due to multiple sclerosis by age in
Korea. (A) Age-specific composition of YLL and YLD of MS by age group. (B) Proportion of YLL and YLD of MS by age group.

DALY =YLL+ YLD [14].



ment the missing data. Values calculated by using such data were
applied to a regression equation in consideration of the relations
between domestic incidence and prevalence, as well as domes-
tic circumstances, to estimate the final incidence in Korea.

When this was cross-examined with the outcome from DIS-
MOD II, the overall incidence level and incidence distribution
by age and gender were found similar to the input and output
of DISMOD II, proving the estimated data’s validity. The calcu-
lated duration of disease was 35 years for men and 40 years for
women in consideration of mean age. While there is no domes-
tic report on the duration of disease, it was 36 years for men
and 43 years for women among MS patients in Norway. More
recently, a Canadian study reported it to be 32.5-49.2 years
[34], confirming its validity [30,35,36].

This study is limited in that the available data did not cover
the same race in the same region, and as such they could not
reflect domestic circumstances accurately. However in reality,
domestic data either lack incidence, survival time and fatality
rate classified into different age groups or came with restrictive
conditions, which made it impossible to utilize. To address this
shortage, approximate data were estimated by combining re-
search outcomes home and abroad by considering various fac-
tors and environment in Korea. Moreover, the disability weight
of other diseases studied domestically is somewhat different
from the WHO standards, which indicated that criteria of MS
patients have different domestic and foreign conditions. Thus it
was considered impossible to reflect all conditions entirely. Even
when the WHO standards, which are widely known as the world
standards, were applied, they still have some discrepancies with
the actual domestic environment.

Like this, estimation of prevalence of rare diseases was limit-
ed. However, when one or more accompanying disease is asso-
ciated, it restricts estimation of all other diseases’ burden. The
fact that evaluation is impossible without calculation of correla-
tions between different diseases is a common limitation found
in any study on the burden of disease [31,32]. In the case of
MS, the estimated prevalence rate was the highest among a po-
pulation over 90 years of age, but this seems to be because the
total population of the most aged group is drastically smaller.
Because MS incidence is relatively higher among younger age
groups, it often progresses without any relevance to old-age dis-
eases and associated chronic diseases. Thus, the purpose is to
calculate the burden of individual diseases.

All other studies aiming to calculate disease burden using DA-
LY had limitations as they failed to reflect quality of life with or
without disability, respectively, due to the use of a uniform me-
thod, and divide patients by age and gender only, thereby fail-
ing to acknowledge differences resulting from income levels
and environment [14,24].The prevalence data used in this study,
while falling short of being a census or a large-scale cohort study,
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are rare epidemiological data that cover cases of a rare disease
nationwide and are subdivided by age and gender. Thus, the
data serve not only as a sufficient basis for a national index but
also a starting point of research on burden of other diseases, as
it is the only nationwide study on the burden of a rare disease.
The incidence estimated in this study and the duration of dis-
ease seem to be at similar levels with overseas data with a dif-
ferent prevalence.

In addition, MS was found to have a slightly lower incidence
rate at an old age compared to Parkinson’s disease whose inci-
dence increases with aging. From the perspective of social pub-
lic health, longer years lived with disability require continued
management and alternatives at the national level, and recur
ring and aggravating nature of the disease places disease bur
den on the community, subsequently leading to a huge loss [8].
Moreover, considering the reality that hospitals specializing in
MS do not have fully unified criteria for diagnosis and condi-
tions for insurance calculation, epidemiological indexes that re-
flect domestic circumstances are a must to develop accurate in-
dex, if for nothing else.

This study is the first of its kind in Korea that utilized reliable
domestic data to calculate the burden of disease of MS. This at-
tempt is highly meaningful because nationwide reports on the
burden of MS are rarely found around the world. Also, it suc-
ceeded in estimating objective disease burden that can be com-
pared with other diseases, thereby offering socioeconomic ben-
efits. Moreover, it can serve as a basis of epidemiological data
for an individual disease that can fill in the gap of research on
rare and incurable diseases whose research has been lagging in
Korea. The study will contribute to establishing economic effec-
tiveness and priorities in implementing health policies. If more
accurate indexes that consider sociodemographic and local char-
acteristics can be obtained by applying medical cost to be cal-
culated in the future and demographic-specific data, they can
have great use as a basis for national health economy and med-
ical policy-planning. This study should be complemented by
further research that approaches improvement of quality of life
of patients suffering from rare and incurable diseases in a realis-
tic sense by showing the changing epidemiological characteris-
tics at home and through accurate measurement of incidence
and fatality of a disease to ensure accurate understanding of
the level of disease burden.
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