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ABSTRACT
Objectives  The burden of neurological disorders is 
increasing worldwide, including Asia. The purpose of 
this study was to determine the burden of neurological 
disorders between 1990 and 2019 in Asia using the Global 
Burden of Disease (GBD) Sociodemographic Index.
Design, setting, outcome and participants  The GBD 
Study is updated every year and the most recent version 
provides the burden of diseases according to age, gender 
and region from 1990 to 2019. The burden of neurological 
disorders was evaluated as incidence, prevalence, 
mortality, disability-adjusted life-years (DALYs), years of life 
lost and years lived with disability.
Results  In 2019, DALYs of neurological diseases 
were 64.4 million in South-East Asia (95% uncertainty 
interval (UI) 45.2 to 94.2) and 85.0 million in Western 
Pacific regions (95% UI 63.0 to 118.5). Stroke, migraine, 
Alzheimer’s disease and other dementias had the highest 
DALYs in the WHO South-East Asia and WHO Western 
Pacific regions in 2019. DALYs of stroke, Alzheimer’s 
disease and other dementias, Parkinson’s disease, brain 
and central nervous system cancer, multiple sclerosis, 
migraine and tension-type headache increased in both 
regions in 2019 compared with 1990. Infectious diseases 
such as tetanus, meningitis and encephalitis decreased 
in both regions. DALYs of idiopathic epilepsy and motor 
neuron disease increased in the WHO South-East Asia 
region and decreased in the WHO Western Pacific region.
Conclusions  This study demonstrated the burden of 
neurological diseases in Asia. To reduce the burden 
of neurological diseases, strategies suitable for each 
country’s real healthcare needs and challenges are 
needed; this study can serve as the cornerstone of these 
strategies.

INTRODUCTION
Neurological disorders are among the major 
causes of death and permanent or tran-
sient disabilities in human beings.1 Glob-
ally, the burden of neurological disorders is 
increasing.2 According to the 2016 Global 
Burden of Disease (GBD), it was the second 
most common cause of death and the 
leading cause of disability-adjusted life-years 

(DALYs).2 In addition, the incidence, prev-
alence and DALYs of neurological disorders 
are expected to increase with the increasing 
ageing population across the world. The 
ageing population is increasing in many coun-
tries, including the Asian countries.3 4 In Asia, 
the gap between the rich and the poor is also 
large and varies across countries.5 Notably, 
the prevalence and mortality of neurological 
diseases vary according to age and socioeco-
nomic status6 7; and in Asia, these characteris-
tics are likely to directly or indirectly affect the 
burden of neurological disorders. Moreover, 
different characteristics of the Asian popu-
lation, including genetic, climatic, cultural 
and economic conditions, may present differ-
ences in the burden of neurological disorders 
between the Asian countries. Therefore, eval-
uating the burden of neurological diseases in 
the individual Asian countries is essential for 
health policymaking.

The GBD Study is a collaborative study 
of diseases worldwide, providing systematic 
information on 369 diseases in 204 countries 
each year.8 According to the recent GBD 
Study,9 10 neurological diseases are increasing 
worldwide including in Asia, but studies 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Our study showed the disability-adjusted life-years 
of 13 key neurological diseases in the Asian region 
in 2019 and compared the difference in disease pat-
terns with those reported in 1990.

	⇒ The Global Burden of Disease methodology offers 
standardised statistical approaches that are compa-
rable across countries and time, which can reduce 
the challenges of trying to estimate disease burdens 
in terms of incidence, prevalence, mortality, years 
of life lost or years lived with disability, diminishing 
potential biases.

	⇒ The quality of the information varies in the countries 
and there may be incomplete data.
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analysing each neurological disease in detail in Asia are 
lacking.

The purpose of this study was to determine the burden 
of neurological disorders, including incidence, preva-
lence, death, DALYs, years lived with disability (YLDs) 
and years of life lost (YLLs) between 1990 and 2019 in 
the Asian region and each Asian country using estimates 
from the GBD Study website.

METHODS
Overview
Our data were extracted from GBD’s publicly provided 
website; all GBD’s research results can be freely accessed 
and downloaded from the GBD Compare and the Global 
Health Data Exchange websites (GBD Compare avail-
able at https://vizhub.healthdata.org/gbd-compare/; 
Global Health Data Exchange available at http://ghdx.​
healthdata.org/).8 The GBD 2019 methods are described 
in detail on the GBD website and in a previous study.9 
The GBD 2019 is a worldwide multinational collaborative 
study. The GBD Study is updated every year and the most 
recent version provides the burden of diseases according 
to age, gender and region (369 diseases and injuries in 
204 countries and territories) from 1990 to 2019. Our 
study data acquisition and analysis followed the method-
ology provided on the GBD website. Our study included 
13 neurological diseases (the International Classifica-
tion of Diseases (ICD) -10 codes) including stroke (I63), 
Alzheimer’s disease and other dementias (F01~03), 
Parkinson’s disease (G20), brain and central nervous 
system cancer (C71~72), idiopathic epilepsy (G40), 
motor neuron disease (G12.2), multiple sclerosis (G35), 
migraine (G43), tension-type headache (G44.2), menin-
gitis (G00~03), encephalitis (G04~05), tetanus (A33~35) 
and other neurological disorders.

DALYs, YLDs and YLLs
The burden of each neurological disorder was separately 
evaluated as incidence, prevalence, death, DALYs, YLDs 
and YLLs.11 DALYs are defined as the sum of YLDs and 
YLLs. YLD is the individual sequela prevalence of each 
disease multiplied by disability weight, quantifying the 
severity of the sequela as a number between 0 (indicating 
full health) and 1 (indicating death).12 YLL is the number 
of deaths multiplied by the standard life expectancy at 
the time of death. Standard life expectancy is obtained 
from the lowest observed age-specific mortality rate 
among a world population of over 5 million.11 Disability 
weights were estimated from nine US population surveys 
and an open internet survey that asked respondents to 
choose the healthier option among random pairs of 
health conditions provided with brief descriptions of key 
characteristics.12

Detailed methods for obtaining non-fatal estimates 
and death information have been described in a previous 
research study.9 Considering DALYs, YLDs and YLLs, 
the neurological disorder estimates were acquired from 

disease surveillance systems, registries, survey microdata, 
health claims data and systematic reviews of reports.9 
These datasets are repositioned to the Global Health Data 
Exchange, and data of different characteristics are anal-
ysed using DisMod-MR V.2.1, a Bayesian meta-regression 
tool.13 14 Age-standardised rate, which is a weighted 
average of the age-specific rates, was calculated to remove 
the confounding effect of age (standard age structure: a 
population structure used in the GBD Study to provide a 
constant distribution of covariates). Data were described 
using 95% uncertainty intervals (UIs) and changes from 
1990 to 2019 as a percentage (95% UIs) provided by the 
GBD website.

Asian countries
In our study, the Asian region was analysed by dividing 
it into WHO South-East Asia region (11 countries) and 
WHO Western Pacific region (31 countries) according to 
the range of locations provided by GBD, and the burden 
of diseases calculated as an age-standardised rate per 
100 000 was converted and compared with global data. 
Age-standardised rate of incidence, prevalence, death, 
DALYs, YLDs and YLLs, the total number for 1990 and 
2019 and changes between 1990 and 2019 were investi-
gated in WHO South-East Asia region and WHO Western 
Pacific Region. The WHO South-East Asia region coun-
tries were Bangladesh, Bhutan, Democratic People’s 
Republic of Korea, India, Indonesia, Maldives, Myanmar, 
Nepal, Sri Lanka, Thailand and Timor-Leste. The WHO 
Western Pacific region countries were American Samoa, 
Australia, Brunei Darussalam, Cambodia, China, Cook 
Islands, Fiji, Guam, Japan, Kiribati, Lao People’s Demo-
cratic Republic, Malaysia, Marshall Islands, Micronesia, 
Federated States of Mongolia, Nauru, New Zealand, Niue, 
Northern Mariana Islands, Palau, Papua New Guinea, 
Philippines, Republic of Korea, Samoa, Singapore, 
Solomon Islands, Tokelau, Tonga, Tuvalu, Vanuatu and 
Viet Nam (online supplemental figure 1).

In Asia, the GBD Study separates high-income regions 
(Australasia: Australia and New Zealand; Asia Pacific 
countries: Brunei Darussalam, Japan, Republic of Korea 
and Singapore). Because the income level of the region 
may have influence on the mortality and prevalence of 
neurological diseases,15–17 our study investigated changes 
in DALYs between 1990 and 2019 in neurological disor-
ders in Australasia and high-income Asia and Pacific 
regions.

Sociodemographic Index
Sociodemographic Index (SDI) is an index developed by 
GBD researchers, which measures the degree of socioeco-
nomic development.18 It is a composite of the ranking of 
incomes per capita, educational attainment and fertility 
rates. SDI of 0 means the lowest level of development, 
while SDI of 1 means the theoretical maximal level. SDI 
was a predictor of the health-related indexes,19 and widely 
used in predicting health outcomes and comparing 
different regions.20 21 The limitations of other GBD 
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indicators also apply to this index, including measure-
ment bias of different sources.22 23

Patient and public involvement
Patients and the public were not involved in our research’s 
design, conduct, reporting or dissemination plans.

RESULTS
The 2019 burden of neurological diseases in Asia
The 2019 DALYs of neurological diseases in WHO South-
East Asia and WHO Western Pacific regions are shown in 
table 1. In 2019, there were 821.8 million cases of newly 
diagnosed neurological diseases worldwide: 227 million 
in the WHO South-East Asia region and 178.6 million in 
the WHO Western Pacific region. The total number of 
DALYs of neurological diseases was 64.4 million in South-
East Asia region (95% UI 45.2 to 94.2) and 85.0 million 
in Western Pacific region (95% UI 63.0 to 118.5). Stroke, 
migraine, and Alzheimer’s disease and other dementias 
had the highest DALYs in WHO South-East Asia and 
WHO Western Pacific regions. This pattern was iden-
tical to the global trend of neurological diseases. When 
the incidence, prevalence and mortality of each neuro-
logical disease were compared in the two regions, stroke, 
Alzheimer’s disease and other dementias, Parkinson’s 
disease, brain and central nervous system cancer and 
motor neuron disease were higher in the WHO Western 
Pacific region, while multiple sclerosis, migraine, tension-
type headache, meningitis, encephalitis and tetanus 
were higher in the WHO South-East Asia region (online 
supplemental table 1).

Figure  1 shows age-standardised DALYs in the WHO 
South-East Asia and WHO Western Pacific regions. The 
burden of age-standardised DALYs was highest in both 
regions in the order of stroke, Alzheimer’s disease and 
other dementias, and migraine. The age-standardised 
DALYs of stroke, Alzheimer’s disease and other demen-
tias, and brain and central nervous system cancer were 
higher in the WHO Western Pacific region. On the other 
hand, DALYs of multiple sclerosis, idiopathic epilepsy, 
migraine, meningitis and encephalitis were higher in the 
WHO South-East Asia region (figure 1).

Figure 2 shows DALYs of neurological diseases in the 
Asian region by age. The total number of DALYs of stroke, 
Alzheimer’s disease and other dementias was higher in 
old age in both areas, and the age-standardised rate of 
stroke and dementia increased with age (figure  2A). 
However, the total number of DALYs of migraine was 
relatively higher in the younger generation. The highest 
DALYs of stroke were in the ages between 60 and 64 years 
in the WHO South-East Asia region and 70 and 74 years 
in the WHO Western Pacific region (figure  2B). When 
compared according to sex, the trend of DALYs in neuro-
logical diseases showed a similar pattern in the WHO 
South-East Asia and the WHO Western Pacific regions. 
The number of DALYs of stroke was higher in men, while 
DALYs of dementia and migraine were higher in women. 

DALYs according to age and sex are described in the 
online supplemental tables 2 and 3.

The difference of neurological diseases in Asia from 1990 to 
2019
In the WHO South-East Asia region, stroke, tetanus 
and meningitis had the highest age-standardised 
DALYs in 1990, which changed to stroke, migraine, 
Alzheimer’s disease and other dementias in 2019. 
Age-standardised DALYs in the Western Pacific region 
showed a similar trend between 1990 and 2019, in the 
order of stroke, Alzheimer’s disease and other demen-
tias, and migraine (table 2). The DALYs of stroke and 
Alzheimer’s disease and other dementias, Parkinson’s 
disease, brain and central nervous system cancer, 
multiple sclerosis, migraine and tension-type head-
ache increased in both regions in 2019 compared 
with 1990. Infectious diseases such as tetanus, menin-
gitis and encephalitis decreased in both regions. The 
number of DALYs of idiopathic epilepsy and motor 
neuron disease increased in the WHO South-East Asia 
region and decreased in the WHO Western Pacific 
region. The age-standardised rate of stroke incidence 
(−10%, 157 to 141 in South-East Asia; −12%, 211 to 
186 in Western Pacific) and mortality (−30%, 135 to 
95 in South-East Asia; −42%, 180 to 104 in Western 
Pacific) decreased markedly in both regions. The 
age-standardised incidence of dementia declined 
in South-East Asia (−3%, 71 to 69) and increased in 
Western Pacific regions (14%, 92 to 105). Mortality 
of dementia was increased in both regions. The age-
standardised incidence and prevalence of migraine 
and tension-type headache in the WHO South-East 
Asia region have not changed since 1990, but these 
increased in the WHO Western Pacific region (online 
supplemental table 4).

When age-standardised DALYs for each region were 
compared by income classification, motor neuron 
disease, multiple sclerosis and encephalitis increased in 
the Australasia region, in contrast to a decrease in the 
high-income Asia Pacific region. DALYs for Parkinson’s 
disease increased in the Australasia and the high-income 
Asia-Pacific regions, but DALYs for stroke, idiopathic 
epilepsy, meningitis and tetanus decreased (table 3). The 
age-standardised DALYs of stroke, Alzheimer’s disease 
and other dementias, and migraine according to SDI by 
country are presented in figures 3–5.

When analysed by country, DALYs of stroke increased 
in China and India and decreased in Australia, Japan, 
the Republic of Korea and Singapore. Stroke mortality 
was raised in Australia, China, India and Japan, and 
dropped in the Republic of Korea and Singapore. 
Age-standardised rates of incidence, prevalence, 
death, DALYs, YLDs and YLLs burden by country 
are described in the online supplemental table 5. 
DALYs of Alzheimer’s disease and other dementias, 
and Parkinson’s disease increased in most countries, 
but decreased in Nauru, Niue and Tokelau. DALYs of 
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motor neuron disease increased in Australia, Singa-
pore and Japan, and decreased in China and the 
Republic of Korea. Mortality increased in Australia, 
China, Singapore and Japan, but decreased in the 
Republic of Korea. The DALYs of multiple sclerosis 
rose in all countries except Niue and Sri Lanka. 
Brain and central nervous system cancer decreased in 
Armenia, Niue and Tokelau, but increased in other 
countries. DALYs of idiopathic epilepsy increased in 
Australia and Singapore, and decreased in China and 
the Republic of Korea. Mortality decreased in Japan, 
the Republic of Korea and Singapore. Migraine’s 
DALYs increased in all the Asian countries apart from 
Armenia, Georgia, Niue, Northern Mariana Islands 
and Tokelau. DALYs of tension-type headaches 
increased in most countries except for Georgia, Niue 
and Tokelau. Meningitis decreased in all countries 
except Vanuatu, and mortality decreased in all coun-
tries except Guam and Vanuatu. DALYs of encepha-
litis increased in Australia, the Republic of Korea and 
Singapore, and decreased in China, Japan and India. 
Mortality increased in Australia, China, Japan, the 
Republic of Korea and Singapore. Tetanus increased 

in Guam, Kiribati, Papua New Guinea, Tajikistan and 
Vanuatu, but decreased in other countries.

DISCUSSION
In the WHO South-East Asia and WHO Western Pacific 
regions, neurological diseases accounted for 3% and 5% 
of age-standardised DALYs in 2019.9 Among the leading 
causes of the global burden of disease all-age DALYs, 
stroke ranked 3rd and headache ranked 15th. Stroke, 
migraine and dementia accounted for the highest number 
of DALYs in the WHO South-East Asia and WHO Western 
Pacific regions, which did not differ significantly from 
the global trend. High DALYs of neurological diseases 
in the Asian region are thought to be due to increased 
life expectancy, as DALYs of neurological diseases were 
higher in the elderly. In particular, stroke and dementia 
have a higher incidence with advancing age, and the long 
life expectancy of these patients increases as medical 
technology advances. Headache frequently occurred in 
the young population. The increase in the burden of 
headaches might be due to changes in recognition of the 
disease and diagnostic criteria.

Figure 1  2019 Contribution of DALYs in the WHO South-East Asia and WHO Western Pacific regions. DALYs, disability-
adjusted life-years.
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Figure 2  DALYs of neurological diseases in the Asian regions by age: (A) DALYs and (B) rate. DALYs, disability-adjusted life-
years.
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Stroke was the most common neurological disease in 
1990 and 2019; compared with 1990, the total DALYs of 
stroke increased in both regions, but the age-standardised 
incidence and mortality rate decreased. Risk factors 
included hypertension, diabetes, dyslipidaemia, atrial 
fibrillation, smoking, alcohol, obstructive sleep apnea 
and other minor elements.24 25 The mortality attributed 
to hypertension and diabetes significantly reduced 
between 1990 and 2019.26 27 As awareness of the effects of 
these diseases on stroke has increased and the change of 
public health policies implemented, there is a possibility 
that it may have had the effect of reducing the burden. In 
addition, with the gradual development of medical treat-
ment methods for each disease, the preventive effect of 
a stroke may have increased. Medications for hyperten-
sion, diabetes and dyslipidaemia have been continuously 
developed for decades, and researchers are focusing on 
the impact of these drugs on cardiovascular risk reduc-
tion.28–30 For atrial fibrillation, non-vitamin K antagonist 
oral anticoagulants, which have lower haemorrhagic 
complication rates than warfarin,31 are being widely 
used. Treatment methods for stroke have also made great 
strides. Intravenous thrombolytic therapy and endovas-
cular thrombectomy are widely used and can effectively 
reduce mortality and disability after stroke.32 33 Further-
more, it is possible to maximise the treatment effect by 
educating the general public about the importance of 
the time window, developing a patient transport system 
and using stroke units. When the age-standardised DALYs 
according to SDI for each country were plotted, high-
income countries showed lower DALYs. This suggests 
that there may be differences in access to medical care 
and preventive medicine depending on economic status. 
Therefore, it is necessary to develop prevention and treat-
ment strategies for stroke in low-income countries.

DALYs of Alzheimer’s disease and other dementias 
were increased in both the WHO South-East Asia and 
WHO Western Pacific regions, which may be the conse-
quence of an increased ageing population. However, the 
age-standardised rate of dementia in the WHO South-
East Asia and WHO Western Pacific regions showed 
somewhat different patterns. In the WHO South-East 
Asia region, the change of dementia incidence was −3%, 
prevalence did not change and mortality and DALYs were 
increased by 10% and 7% each. In the WHO Western 
Pacific region, the incidence, prevalence, mortality and 
DALYs of dementia were increased by 14%, 25%, 7% 
and 9%, respectively. In the 2019 GBD report, DALYs of 
Alzheimer’s disease and other dementias were slightly 
increased from 1990.9 The exact cause of these differ-
ences is unknown, but nutrition, physical activity, genetic 
influence and access to healthcare may have affected the 
results.34 35 As for dementia, there seems to be no signifi-
cant improvement compared with 1990, which could be 
attributed to the lack of development of new powerful 
preventive and therapeutic drugs.36 37 Considering the 
current global change into an ageing society, medical 
research and social support for dementia are essential.
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Age-standardised incidence and prevalence of 
epilepsy increased, but YLL and mortality were markedly 
decreased, and YLD did not show significant change. It 
is estimated that there will be an impact from the devel-
opment of various anti-epileptic drugs and advances in 
critical care medicine.38 The incidence of infectious 
diseases such as meningitis and encephalitis is decreasing 
worldwide,9 but that of encephalitis has increased in the 
Australasia region. Further investigations are needed to 
determine the exact cause of the increase in encephalitis 
in this region.

The neurological diseases show various patterns in each 
country, which is in line with previous reports.6 15–17 39 40 
Environmental and geographical factors may have influ-
enced these results. A rural area in Europe showed a 
higher prevalence of untreated hypertension, alcohol 
abuse, and higher incidence of stroke and cerebral haem-
orrhage compared with an urban area.41 A study in China 
also showed a geographical difference in hypertension 
and stroke between the north and south regions.42 Lati-
tude gradient is reported to be influencing the prevalence 
of multiple sclerosis.43 In a systematic review, air pollution 

Table 3  Trends of neurological diseases in high-income Asia and Pacific regions between 1990 and 2019

High-income Asia and Pacific

Australasia High-income Asia-Pacific

1990 2019 Change 1990 2019 Change

Stroke 1076 (1005 to 1132) 461 (414 to 503) −57% (−60% to −55%) 1936 (1815 to 2030) 739 (659 to 814) −62% (−64% to −59%)

Alzheimer’s disease and other 
dementias

327 (147 to 726) 320 (146 to 682) −2% (−6% to 3%) 323 (144 to 711) 385 (179 to 792) 19% (11% to 26%)

Parkinson’s disease 80 (73 to 86) 84 (75 to 93) 6% (0% to 12%) 53 (49 to 57) 58 (51 to 63) 10% (−2% to 15%)

Brain and central nervous 
system cancer

174 (152 to 217) 145 (110 to 161) −17% (−46% to −7%) 59 (52 to 82) 59 (36 to 67) 0% (−56% to 16%)

Idiopathic epilepsy 138 (83 to 221) 116 (66 to 198) −16% (−53% to 49%) 103 (70 to 146) 80 (51 to 125) −22% (−44% to 7%)

Motor neuron disease 46 (44 to 48) 55 (50 to 60) 20% (8% to 32%) 21 (19 to 23) 15 (13 to 16) −30% (−39% to −22%)

Multiple sclerosis 25 (20 to 31) 29 (23 to 35) 18% (−10% to 33%) 6 (5 to 8) 6 (4 to 8) −9% (−23% to 5%)

Migraine 495 (85 to 1112) 496 (84 to 1113) 0% (−3% to 3%) 410 (83 to 928) 410 (82 to 923) 0% (−3% to 3%)

Tension-type headache 60 (18 to 190) 60 (18 to 188) 0% (−6% to 8%) 63 (18 to 214) 64 (18 to 213) 1% (−4% to 5%)

Meningitis 50 (45 to 55) 14 (13 to 16) −71% (−75% to −67%) 49 (45 to 54) 10 (8 to 11) −80% (−83% to −77%)

Encephalitis 4 (4 to 6) 6 (5 to 7) 51% (−8% to 87%) 14 (12 to 17) 11 (10 to 13) −18% (−29% to −9%)

Tetanus 0 (0 to 0) 0 (0 to 0) −63% (−83% to −43%) 2 (1 to 2) 0 (0 to 0) −86% (−89% to −81%)

Other neurological disorders 66 (56 to 80) 72 (59 to 92) 9% (−12% to 36%) 47 (41 to 55) 51 (43 to 63) 8% (−5% to 25%)
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exposures were related to an increased risk of dementia.44 
Thus, individual healthcare strategies should be applied 
according to the characteristics of each country.

LIMITATION
General limitations of the GBD Study also apply to this 
report. First, the quality of the information varies across 
the countries, and there may be incomplete data. Because 

we do not have access to the original dataset, we could 
not conduct further statistical analysis to reduce bias. 
Second, the definition of cause of death may vary across 
different medical data sources; a study in India reported 
that there is marked heterogeneity in reporting of deaths 
across states of India.45 These restrictions apply to other 
Asian countries as well. The results of this study should 
be interpreted with caution, due to limited access to 

American 
Samoa

Armenia

Australia

Azerbaijan

Bangladesh

Bhutan

Brunei

Cambodia
China

Cook Islands

North Korea

Fiji
Georgia

Guam

India

Indonesia

Japan

Kazakhstan

Kiribati

Kyrgyzstan

Laos Malaysia
Maldives

Marshall
Islands

Mauritius

Micronesia

Mongolia

Myanmar

Nauru

Nepal

New Zealand

Niue Northern 
Mariana Islands

Pakistan Palau
Papua New Guinea

Philippines

Republic of Korea

Samoa

Seychelles

Singapore
Solomon Islands

Sri Lanka

Taiwan

Tajikistan

Thailand
East Timor

Tokelau

Tonga

Turkmenistan

Tuvalu

Uzbekistan
Vanuatu

Vietnam

200

250

300

350

400

450

500

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

A
ge
st
an
da
rd
iz
ed

 
 ra

te
 pe

r 1
00

,0
00

Socio-demographic Index

DALYs of Alzheimer's disease and other dementias in 2019

Figure 4  DALYs of Alzheimer’s disease and other dementias according to country-specific Sociodemographic Index. DALYs, 
disability-adjusted life-years.

American Samoa
Armenia

AustraliaAzerbaijan

Bangladesh
Bhutan

Brunei Darussalam

Cambodia

China

Cook Islands

Democratic 
People's Republic 

of Korea

Fiji

Georgia

Guam

India

Indonesia

Japan

Kazakhstan

Kiribati

Kyrgyzstan

Lao People's 
Democratic …

Malaysia

Maldives

Marshall …

Mauritius

Micronesia

Mongolia

Myanmar

Nauru

Nepal

New ZealandNiue

Northern 
Mariana …

Pakistan
PalauPapua New …

Philippines

Republic of Korea

Samoa

Seychelles

Singapore

Solomon Islands

Sri Lanka

Taiwan (province of China)

Tajikistan

Thailand

Timor-Leste

Tokelau
Tonga

Turkmenistan

Tuvalu Uzbekistan
Vanuatu

Vietnam

350

400

450

500

550

600

650

700

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

A
ge
st
an
da
rd
iz
ed

 
 ra

te
 pe

r
 10

0,
00

0

Socio-demographic Index

DALYs of migraine in 2019

Figure 5  DALYs of migraine according to country-specific Sociodemographic Index. DALYs, disability-adjusted life-years.



11Kang S, et al. BMJ Open 2022;12:e059548. doi:10.1136/bmjopen-2021-059548

Open access

original data, and most of the results are derived from 
the computation of a large dataset. However, the GBD 
Study takes these differences into account to make stan-
dard definitions and standard health indicators that can 
be compared among regions, countries and subnational 
settings. Third, the disability weights used to calculate 
YLD may vary across the countries. Fourth, a wide 95% 
UI is frequently noted, which implies the low precision of 
the estimate. Fifth, other neurological diseases, including 
peripheral neuropathy, tremor, dizziness and sleep disor-
ders, were not included in the analysis because the GBD 
dataset does not have information on these diseases. 
Sixth, we could not suggest genetic epidemiological 
evidence for the Asian regions, which is a major limita-
tion of our study. In a further study, information on the 
financial burden of neurological diseases will be helpful 
in making health policy decisions in Asia.

Conclusion
This study described the burden of neurological diseases 
in Asia. Although the DALYs of some neurological 
diseases are decreasing, it is necessary to pay attention to 
the diseases that are increasing. To reduce the burden 
of neurological disease, strategies suited to the reality 
of each country’s healthcare needs and challenges are 
needed, and this study can serve as the cornerstone of 
such effective strategies. Also, as COVID-19 became a 
pandemic in 2019, further research will help identify 
changes in disease burden before and after COVID-19. 
Due to the possible bias resulting from the limitations of 
the GBD research method, additional research is needed 
for accurate statistics for each country.
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