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Global, regional, and national burden of epilepsy, 
1990–2021: a systematic analysis for the Global Burden 
of Disease Study 2021
GBD Epilepsy Collaborators*

Summary
Background Epilepsy is one of the most common serious neurological disorders and affects individuals of all ages 
across the globe. The aim of this study is to provide estimates of the epilepsy burden on the global, regional, and 
national levels for 1990–2021.

Methods Using well established Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) methodology, we 
quantified the prevalence of active idiopathic (epilepsy of genetic or unknown origin) and secondary epilepsy (epilepsy 
due to an underlying abnormality of the brain structure or chemistry), as well as incidence, death, and disability-
adjusted life-years (DALYs) by age, sex, and location (globally, 21 GBD regions and seven super-regions, World Bank 
country income levels, Socio-demographic Index [SDI], and 204 countries) and their trends from 1990 to 2021. Vital 
registrations and verbal autopsies provided information about deaths, and data on the prevalence and severity of 
epilepsy, largely came from population representative surveys. All estimates were calculated with 95% uncertainty 
intervals (UIs).

Findings In 2021, there were 51·7 million (95% UI 44·9–58·9) people with epilepsy (idiopathic and secondary 
combined) globally, with an age-standardised prevalence of 658 per 100 000 (569–748). Idiopathic epilepsy had an age-
standardised prevalence of 307 per 100 000 (235–389) globally, with 24·2 million (18·5–30·7) prevalent cases, and 
secondary epilepsy had a global age-standardised prevalence of 350 per 100 000 (322–380). In 2021, 0·7% of the 
population had active epilepsy (0·3% attributed to idiopathic epilepsy and 0·4% to secondary epilepsy), and the age-
standardised global prevalence of epilepsy from idiopathic and secondary epilepsy combined increased from 
1990 to 2021 by 10·8% (1·1–21·3), mainly due to corresponding changes in secondary epilepsy. However, age-
standardised death and DALY rates of idiopathic epilepsy reduced from 1990 to 2021 (decline of 15·8% [8·8–22·8] and 
14·5% [4·2–24·2], respectively). There were three-fold to four-fold geographical differences in the burden of active 
idiopathic epilepsy, with the bulk of the burden residing in low-income to middle-income countries: 82·1% (81·1–83·4) 
of incident, 80·4% prevalent (79·7–82·7), 84·7% (83·7–85·1) fatal epilepsy, and 87·9% (86·2–89·2) epilepsy DALYs.

Interpretation Although the global trends in idiopathic epilepsy deaths and DALY rates have improved in the preceding 
decades, in 2021 there were almost 52 million people with active epilepsy (24 million from idiopathic epilepsy and 
28 million from secondary epilepsy), with the bulk of the burden (>80%) residing in low-income to middle-income 
countries. Better treatment and prevention of epilepsy are required, along with further research on risk factors of 
idiopathic epilepsy, good-quality long-term epilepsy surveillance studies, and exploration of the possible effect of 
stigma and cultural differences in seeking medical attention for epilepsy.
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Introduction
Epilepsy is one of the most common serious brain 
conditions of increasing burden that affects individuals 
of all ages across the globe,1,2 increases risk of premature 
death up to three times compared with the general 
population, and is characterised by recurrent, unprovoked 
seizures due to abnormal excessive or synchronous 
neuronal activity in the brain.3 The disease imposes 
a substantial economic, psychosocial, physical, and 
mental burden for health systems, societies, and affected 
individuals and their families.4–6

In 2022, epilepsy was identified by the 75th World Health 
Assembly and WHO as one of the top priorities in 
prevention and control of non-communicable diseases, 
and a special intersectoral global action plan on epilepsy 
and other neurological disorders for 2022–31 was adopted.6 
To enable evidence-based actions and awareness 
campaigns, and to strengthen public and private efforts to 
improve quality of and access to care and reduce the effect 
of the disease, accurate and regularly updated data on 
epilepsy incidence, prevalence, death, and disability by age, 
sex, and location are of crucial importance.2 From public 
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health perspectives, it is important to provide burden 
estimates for idiopathic (genetic) epilepsy separately from 
and combined with secondary epilepsy (epilepsy syndrome 
due to an underlying abnormality of the brain structure or 
chemistry)7 for identifying prognosis and opportunities for 
prevention efforts, which are clearly different between the 
two types of epileptic seizures. As in the Global Burden of 
Diseases, Injuries, and Risk Factors Study (GBD) report on 
epilepsy published in 2019,8 causes of secondary epilepsy 
included, among others, stroke, neurodegenerative 
disorders, infections and inflammatory disorders, brain 
tumours, traumatic brain injuries, and congenital 
abnormalities. In this GBD study, these conditions were 
not considered risks, but rather quantified as sequelae of 
the underlying causes of secondary epilepsy. Therefore, 
the causes of secondary epilepsy are more amendable to 
prevention, but their treatment usually is less successful 
because they do not address the often severe comorbid 
disabilities from motor or intellectual impairments. This 

information might also be used for projections of the 
burden of epilepsy, which is also important for health-care 
planning and resource allocation.9 As emphasised by 
WHO, an understanding of the development of epilepsy 
after a brain insult or parasitic infection is crucial to the 
development of secondary prevention strategies.2

Previous epilepsy burden reports of GBD8 and 
GBD-based papers10–13 from the 1990–2016 period, and 
were largely limited to the burden of idiopathic 
epilepsy. This GBD 2021 study aims to quantify idio
pathic and secondary epilepsy prevalence, as well as 
incidence, death, and disability-adjusted life-years 
(DALYs) by age, sex, and location (globally, 21 GBD 
regions and seven super-regions,14 World Bank country 
income levels,15 Socio-demographic Index [SDI],16 and 
204 countries) and their trends from 1990 to 2021. 
This manuscript was produced as part of the GBD 
Collaborator Network and in accordance with the GBD 
Protocol.17

Research in context

Evidence before this study
Global Burden of Diseases, Injuries, and Risk Factors Study 
(GBD) 2016 showed that despite a substantial decrease in 
age-standardised rates of idiopathic epilepsy mortality 
(24·5% [95% UI 10·8–31·8]) and disability-adjusted life-years 
(DALYs; 19·4% [9·0–27·7]) from 1990 to 2016, there was 
a small, although non-substantial, increase in the age-
standardised prevalence (6% [–4·0 to 16·7]). The number of 
survivors with idiopathic epilepsy who remained disabled (as 
measured by DALYs) had increased: 15·3 million (11·5–19·6) 
and 11·3 million (8·6–14·1) in 1990 to 25·1 million 
(19·0–31·4) and 13·1 million (10·0–16·7) in 2016, respectively 
to prevalence and disability. We searched PubMed for papers 
from Jan 10, 2016, to Jan 28, 2022, without language 
restrictions, using the terms (2016/10/01(PDAT) : 
3000(PDAT)) AND (“epilepsy”(MeSH Terms) OR “epilepsy, 
partial, motor”(MeSH Terms) OR “epilepsy, benign 
neonatal”(MeSH Terms) OR “epilepsy, reflex”(MeSH Terms) 
OR “myoclonic epilepsy, juvenile”(MeSH Terms) OR “epilepsy, 
frontal lobe”(MeSH Terms) OR “epilepsy, complex 
partial”(MeSH Terms) OR “epilepsy, post-traumatic”(MeSH 
Terms) OR “epilepsy, temporal lobe”(MeSH Terms) OR 
“epilepsy, absence”(MeSH Terms) OR “epilepsy, tonic-
clonic”(MeSH Terms) OR “epilepsies, myoclonic”(MeSH 
Terms) OR “epilepsies, partial”(MeSH Terms) OR epilep*(Title/
Abstract)) AND (inciden*(Title/Abstract) OR prevalen*(Title/
Abstract)) NOT (animals(MeSH) NOT humans(MeSH)). 
Previous studies have often been hampered by incomplete 
data and lack of differentiation between idiopathic and 
secondary epilepsy. We aimed to overcome these limitations 
by integrating comprehensive data from population-
representative surveys and vital registrations, and offer 
a more accurate and detailed picture of the global epilepsy 
burden.

Added value of this study
This systematic analysis of the GBD 1990–2021 data advances 
previous GBD estimates on the epilepsy burden and provides 
the most up-to-date prevalence estimates of not only active 
idiopathic epilepsy but also active secondary epilepsy on global, 
regional, and national (204 countries) levels by age and sex for 
the 1990–2021 period.

Implications of all the available evidence
These data are important for evidence-based implementation 
of the WHO Resolution WHA73·10 on integrated (multisectoral) 
response to epilepsy and other neurological disorders for global 
health policy and resource allocation. By identifying regions 
with the highest burden of epilepsy, this study provides crucial 
data for targeted interventions. Policy makers can use these 
insights to prioritise funding for epilepsy care, improve access 
to antiseizure medications, and implement training 
programmes for health-care providers in underserved regions. 
Additionally, the study underscores the need for ongoing 
surveillance and research to track progress and adapt strategies 
as needed. Urgent efforts must be made by all key stakeholders 
and decision makers to increase awareness and education 
about epilepsy, eliminate stigmatisation and discrimination 
associated with epilepsy, better control secondary causes of 
epilepsy (eg, stroke, CNS zoonotic diseases, and other infectious 
diseases), improve access to existing treatments in 
economically disadvantaged countries or populations, and 
foster workforce development, especially in low-income 
countries. Further research on risk factors of idiopathic epilepsy, 
good-quality long-term epilepsy surveillance studies, and 
exploration of the possible effect of stigma and cultural 
differences in seeking medical attention for epilepsy is required, 
in addition to developing new effective and affordable 
treatments.
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Methods
Mortality estimates
The GBD study systematically models 371 diseases and 
injuries at the global, regional, and national level (in select 
countries; also at the subnational level), with subnational 
analyses in selected countries.18–20

For assessment of mortality due to epilepsy, we used 
underlying cause-of-death data, making corrections for 
misclassifications and under-reporting.18 Data used to 
estimate epilepsy mortality included vital registration, 
verbal autopsy, and mortality surveillance data. The 
International Classification of Diseases (ICD) codes were 
used to reassign intermediary or unspecified causes to 
more specific categories. The codes for epilepsy for both 
ICD-9 (code 345) and ICD-10 (codes G40 and G41) were 
used. A Cause of Death Ensemble model18 was used, 
which combines multiple models to improve mortality 
estimation accuracy. This is a method produced 
specifically for cause of death analysis in the GBD study. 
Further details on the methodology have been published 
elsewhere18,21 and are provided in appendix 1 (p 3–32).

Non-fatal estimates
The guidelines for epidemiological studies on epilepsy, 
its classification, and definition from the International 
League Against Epilepsy3,22 formed the basis for our 
reference definition. An epilepsy case was defined as 
someone with an active, recurring condition of epileptic 
seizures, at least two seizures, unprovoked by any 
immediate cause, and who has had at least one epileptic 
seizure in the past 5 years regardless of antiepileptic 
drug treatment.3 We used data from additional sources 
from Jan 10, 2016, to Jan 28, 2022. This latest systematic 
review included data from Jan 10, 2016, to Jan 28, 2022, 
because some relevant data for the 1990–2021 period 
might have been published after 2021. This review 
yielded 24 new sources on two measures (appendix 1 p 5). 
The studies included were population-based, repres
entative surveys that reported prevalence, incidence, 
remission rate, excess mortality rate, relative risk of 
mortality, standardised mortality ratio, or with-condition 
mortality rate. Studies that had no clearly defined sample 
were excluded. Studies that recorded the lifetime recall of 
epilepsy were crosswalked (the process of adjusting data 
for known biases) to the reference definition for epilepsy. 
Using a GBD meta-regression–Bayesian, regularised, 
trimmed method23 on the log male:female ratio of 
prevalence, we split observations where sex was reported 
for males and females combined into observations for 
males and females separately. Data that covered an age 
period of more than 25 years were split into 5-year age 
bands using the age patterns discerned from DisMod-MR 
2·1,19 a Bayesian meta-regression tool, built on a subset 
of the epilepsy data with age bands less than 25 years. 
DisMod-MR 2·1 was also used to model prevalence 
and incidence for idiopathic and secondary epilepsy 
combined.

Idiopathic and secondary epilepsy
In GBD 2021, overall epilepsy was split into idiopathic 
epilepsy, in which the underlying cause is unknown or 
genetic in nature, and secondary epilepsy, in which 
the underlying cause is known (eg, epilepsy due to 
abnormality of the brain structure or chemistry). We 
make explicit estimates of secondary epilepsy due to 
neonatal, cerebral malaria, neonatal tetanus, meningitis, 
cystic echinococcosis, cysticercosis, and neonatal 
conditions. The majority of our epidemiological data 
sources use the International League Against Epilepsy 
1985 proposal for classification of epilepsies and epileptic 
syndromes, definition for idiopathic (unknown cause 
but generally considered to be genetically determined) 
epilepsy,24–28 and therefore, for this review we also 
used this definition. Our systematic review covering 
Jan 10, 2016, to Jan 28, 2022, discovered no additional 
unique sources of the proportion of idiopathic epilepsy 
due to genetic or unknown causes beyond the 89 already 
identified, covering 18 of 21 world regions. Not all sources 
use MRI or CT scans as well as electroencephalograms to 
diagnose secondary epilepsy. Studies that did not use 
advanced diagnostic methods were readjusted to the 
study region where all possible diagnostic methods for 
secondary epilepsy were used using a binary covariate for 
study quality based on whether the study explicitly 
described use of neuroimaging diagnostics across all 
study participants. A mixed-effects model with random 
effects on super-region (the 21 world regions aggregated 
into seven groups defined in GBD) was built using these 
data. The prediction of the proportion of idiopathic 
epilepsy obtained from this model for each year and 
location combination was then used in conjunction 
with the incidence and prevalence results from the 
DisMod-MR 2·1 model to calculate incidence and 
prevalence for idiopathic and secondary epilepsy 
considered separately and combined. Consistent with 
previous GBD 2019 report on burden of epilepsy,8 
secondary epilepsy was quantified as long-term 
consequences of meningitis, tetanus, malaria, cysti
cercosis, cystic echinococcosis, preterm birth 
complications, neonatal encephalopathy, neonatal sepsis, 
and neonatal haemolytic disease. Secondary epilepsy 
from other causes, such as brain cancer, traumatic brain 
injury, congenital anomalies, or stroke, was not 
quantified explicitly but assumed to be subsumed in the 
severity distributions and corresponding disability 
weights for those conditions.29

Disability-adjusted life-years (DALYs) are the sum of 
years of life lost and years lived with disability (YLDs). 
Uncertainty is propagated through each computation step 
by sampling 500 draws at each step. By ordering the draws, 
we were able to use the 2·5 and the 97·5 percentile values 
to form the uncertainty intervals. Differences between 
two draw sets are significant if the uncertainty level of the 
difference does not include zero. YLDs were calculated as 
prevalence multiplied by the category-specific disability 

See Online for appendix 1
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weight. Further details on the methodology have been 
published elsewhere19 and are in appendix 1 (pp 3–32). 
This report adheres to the GATHER30 recommendations.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or the 
writing of the report.

Results
In 2021, there were 51·7 million (95% UI 44·9–58·9) people 
with epilepsy (idiopathic and secondary combined) globally 
(table 1), and the global age-standardised prevalence rate 
was 658 per 100 000 (569–748). Idiopathic epilepsy 
(appendix 1 pp 25–36) had an age-standardised prevalence 
rate of 307 per 100 000 (235–389) globally, with 24·2 million 
(18·5–30·7) prevalent cases (46·9% [41·1–52·1] of epilepsy 
from idiopathic and secondary epilepsy combined). 
Secondary epilepsy had a global age-standardised pre
valence rate of 350 per 100 000 (322–380) and a combined 
number of 27·5 million (25·2–29·9) prevalent cases 
(53·1% [50·7–56·2] of epilepsy from idiopathic and 
secondary epilepsy combined).

In 2021, the age-standardised prevalence of epilepsy 
from idiopathic and secondary epilepsy combined ranged 
from 445 per 100 000 (95% UI 312–583) in North Korea to 
1374 (945–1773) in Trinidad and Tobago (table 1). By 
World Bank country income level, the highest age-
standardised prevalence of epilepsy from idiopathic and 
secondary epilepsy combined (appendix 1 p 50) was 
observed in low-income countries (LICs; 672 per 100 000 
[563–789]), followed by lower-middle-income countries 
(LMICs; 665 per 100 000 [570–765]); high-income 
countries (HICs; 662 per 100 000 [544–779]); and upper-
middle-income countries (UMICs; 626 per 100 000 
[539–718]). There were no significant differences in the 
age-standardised prevalence of idiopathic and secondary 
epilepsy between GBD super-regions, except for South 
Asia, where the prevalence of secondary epilepsy of 
407 per 100 000 (350–464) was over 1·5 times greater than 
the prevalence of idiopathic epilepsy (260 [191–330]).

Over the 1990–2021 period (table 1), there was 
a substantial increase in age-standardised prevalence of 
secondary and combined epilepsy (14·5% [95% UI 
5·3 to 25·5] and 10·8% [1·1 to 21·3]), but a small increase 
in the age-standardised prevalence of idiopathic epilepsy 
(6·9% [–9·7 to 25·5]). Over the past three decades (table 1), 
the largest increase in combined epilepsy prevalence was 
observed in Indonesia (50·2% [18·8 to 94·5]), where the 
prevalence of combined epilepsy remains one of the 
lowest in the world since 1990, while the largest decrease 
was observed in Russia (12·8% [2·5 to 21·6]). From 
1990 to 2021, no country showed substantial increase 
in the age-standardised prevalence of idiopathic epilepsy, 
and only Russia had a substantial decrease in the 
age-standardised prevalence of idiopathic epilepsy 
(15·2% [1·9 to 30·1]).

There was no substantial sex difference in the 
prevalence of epilepsy from idiopathic and secondary 
epilepsy combined (males: 685 per 100 000 [95% UI 
593–778]; females: 631 [548–721]) and idiopathic epilepsy 
(males: 322 [247–405]; females 293 [223–373]; figure 1). 
The prevalence of idiopathic epilepsy increased from 
birth (174 per 100 000 [109–276]; age 0–6 days) to age 
19 years (343 [227–487]; age 15–19 years), then decreased 

Figure 1: Global age-specific prevalence of idiopathic epilepsy, secondary epilepsy, and combined epilepsy 
from idiopathic and secondary epilepsy, by age and sex, 2021
(A) Global prevalence of idiopathic epilepsy. (B) Global prevalence of secondary epilepsy. (C) Global prevalence of 
combined epilepsy. Shadowed areas represent 95% UIs.
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to age 50 (233 [150–339]; age 50–54 years), and then 
increased with age steeply after age 55 years, with no 
substantial sex differences in the age pattern. Although 
age and sex prevalence patterns were largely similar for 
idiopathic and secondary epilepsy, secondary epilepsy 
prevalence showed consistently greater values than 
idiopathic epilepsy up to age 65 years, after which the 
age-specific prevalence of idiopathic epilepsy was 
substantially greater than that for secondary epilepsy 
(figure 1; table 1).

Globally, in 2021, there were approximately 3·3 million 
(95% UI 2·4–4·1) new cases of active idiopathic epilepsy 
(age-standardised incidence rate 42·8 per 100 000 
[31·2–53·7]), 140 000 deaths (117 000–153 000; age-
standardised death rate 1·7 [1·5–1·9]), and 13·9 million 
DALYs (10·7–17·6; age-standardised DALYs rate 177·8 
[137·7–225·9]) due to active idiopathic epilepsy (table 2; 
appendix 1 pp 25–50). Among global deaths and DALYs 

from idiopathic and secondary epilepsy combined, 
idiopathic epilepsy accounted for 0·21% (0·17–0·22) of 
deaths and 0·48% (0·38–0·59) of DALYs, ranking it as 
the 72nd most common cause of death and 44th most 
common cause of death and disability combined in the 
world. Over the past three decades, there was a substantial 
reduction in the age-standardised death and DALY rates 
in both males and females (table 2; figure 2; appendix 1 
pp 50,52). There were no substantial sex differences in 
the incidence and DALY rates of idiopathic epilepsy 
(appendix 1 pp 50,52) in 2021, but death rates in males 
(2·1 [1·8–2·4]) were substantially greater than in females 
(1·4 [1·0–1·5]). The global age-standardised prevalence in 
2021 was not substantially different between males 
and females: 322 per 100 000 (247–405) for males and 
293 per 100 000 (223–373) for females. The prevalence of 
idiopathic epilepsy has not changed substantially for 
either males (302 per 100 000 [227–379]) or females 

  Incidence Prevalence Deaths DALYs

Counts Percentage 
change in age-
standardised 
rates, 
1990–2021

Counts Percentage 
change in age-
standardised 
rates, 
1990–2021

Counts Percentage 
change in age-
standardised 
rates, 
1990–2021

Counts Percentage 
change in age-
standardised 
rates, 
1990–2021

Global 3 273 000 
(2 404 000 to 
4 125 000)

12·3% 
(–4·8 to 32·6)

24 221 000 
(18 477 000 to 
30 678 000)

6·9% 
(–9·7 to 25·5)

140 000 
(117 000 to 
153 000)

–15·8% 
(–22·8 to –8·8)

13 878 000 
(10 733 000 to 
17 620 000)

–14·5% 
(–24·2 to –4·2)

Countries categorised by the World Bank income level

High-income 
countries

585 000 
(398 000 to 
778 000)

10·3% 
(–10·5 to 29·0)

4 750 000 
(3 203 000 to 
6 234 000)

9·5% 
(–10·0 to 27·1)

21 000 
(19 000 to 
23 000)

13·9% 
(3·4 to 20·3)

1 675 000 
(1 155 000 to 
2 427 000)

–4·7% 
(–18·5 to 9·8)

Upper-middle-
income 
countries

936 000 
(669 000 to 
1 200 000)

16·6% 
(–5·6 to 43·6)

7 540 000 
(5 502 000 to 
9 564 000)

7·9% 
(–13·4 to 33·0)

29 000 
(25 000 to 
32 000)

–41·1% 
(–47·9 to –34·2)

3 485 000 
(2 480 000 to 
4 648 000)

–30·3% 
(–42·1 to –15·8)

Lower-middle-
income 
countries

1 383 000 
(995 000 to 
1 762 000)

13·2% 
(–10·8 to 50·0)

9 768 000 
(7 446 000 to 
12 218 000)

8·5% 
(–14·9 to 44·0)

65 000 
(50 000 to 
73 000)

–21·5% 
(–31·5 to –10·7)

6 473 000 
(5 066 000 to 
8 074 000)

–17·3% 
(–28·7 to –2·2)

Low-income 
countries

365 000 
(241 000 to 
507 000)

5·2% 
(–22·8 to 49·0)

2 141 000 
(1 434 000 to 
2 900 000)

–2·4% 
(–28·1 to 40·9)

25 000 
(20 000 to 
30 000)

–15·6% 
(–26·7 to –1·4)

2 231 000 
(1 736 000 to 
2 840 000)

–12·7% 
(–26·3 to 3·4)

Countries categorised by SDI

Low SDI 
regions

566 000 
(371 000 to 
776 000)

6·5% 
(–16·7 to 49·5)

3 443 000 
(2 343 000 to 
4 625 000)

–0·2% 
(–22·5 to 40·4)

37 000 
(30 000 to 
44 000)

–18·4% 
(–28·1 to –7·5)

3 320 000 
(2 620 000 to 
4 187 000)

–16·0% 
(–27·6 to –2·0)

Low-middle 
SDI regions

799 000 
(581 000 to 
1 033 000)

13·3% 
(–15·5 to 57·4)

5 744 000 
(4 245 000 to 
7 424 000)

8·6% 
(–18·6 to 50·7)

43 000 
(33 000 to 
48 000)

–18·5% 
(–29·7 to –6·1)

4 116 000 
(3 208 000 to 
5 234 000)

–16·0% 
(–29·5 to 3·4)

Middle SDI 
regions

965 000 
(694 000 to 
1 234 000)

14·8% 
(–8·0 to 45·1)

7 331 000 
(5 384 000 to 
9 313 000)

8·6% 
(–13·3 to 37·8)

29 000 
(25 000 to 
32 000)

–37·1% 
(–42·4 to –31·4)

3 519 000 
(2 606 000 to 
4 601 000)

–26·7% 
(–39·0 to –12·6)

High-middle 
SDI regions

426 000 
(289 000 to 
568 000)

10·9% 
(–12·4 to 36·6)

3 488 000 
(2 452 000 to 
4 628 000)

1·6% 
(–20·3 to 24·3)

14 000 
(12 000 to 
15 000)

–37·7% 
(–44·7 to –31·0)

1 444 000 
(1 022 000 to 
2 022 000)

–33·1% 
(–45·4 to –17·5)

High SDI 
regions

514 000 
(342 000 to 
685 000)

10·8% 
(–11·6 to 32·1)

4 193 000 
(2 842 000 to 
5 536 000)

10·5% 
(–11·6 to 31·3)

17 000 
(16 000 to 
19 000)

7·5% 
(–1·4 to 13·3)

1 466 000 
(992 000 to 
2 150 000)

–5·5% 
(–20·2 to 10·2)

DALYs=disability-adjusted life-years. SDI=Socio-demographic Index.

Table 2: Incidence, prevalence, deaths, and DALYs for idiopathic epilepsy in 2021, and percentage change in age-standardised rates by location, and by 
World Bank country income level and SDI level
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(274 per 100 000 [205–347]) since 1990. The highest 
prevalence of idiopathic epilepsy in 2021 was in Ecuador, 
with an age-standardised prevalence of 711 per 100 000 
(226–1141). North Korea had the lowest age-standardised 
prevalence of 178 per 100 000 (48–305).

Geographical variations in the age-standardised YLD 
rates were four-fold, with the highest estimates 
(figure 3B) in sub-Saharan Africa (particularly in Gabon 
[470 per 100 000; 220–815]) and central and Latin America 
(particularly in Guyana [400 per 100 000; 195–654]), and 
lowest in western Europe (particularly in Italy 
[105 per 100 000; 54–187]). Lower age-standardised YLD 
rates were observed in the regions of high-income Asia 
Pacific, east Asia, Australasia, and eastern Europe. 
Similar to the geographical differences in age-
standardised prevalence and YLDs of epilepsy from 
idiopathic and secondary epilepsy combined, the 
age-standardised prevalence of idiopathic epilepsy 
showed four-fold geographical variations (figure 3A; 

appendix 1 pp 25–36), with the highest rates in some sub-
Saharan African countries (Gabon: 688 per 100 000 
[146–1158]; Angola: 542 per 100 000 [143–917]; and 
Zambia: 547 per 100 000 [148–944]), Latin America 
countries (Ecuador: 711 per 100 000 [226–1141]), central 
Latin America (Mexico: 583 per 100 000 [401–754]), some 
western European countries (Germany: 539 per 100 000 
[163–816]), and central Asia (Kazakhstan, Uzbekistan, 
and Turkmenistan, with a range of 460–479 per 100 000 
[116–770]). The lowest rates were in North Korea 
(178 per 100 000 [48–305]), Yemen (197 per 100 000 
[37–352]), Bangladesh (199 per 100 000 [59–356]), Russia 
(211 per 100 000 [144–282]), Somalia (212 per 100 000 
[34–460]), and China (215 per 100 000 [150–279]). The 
lowest age-standardised prevalence of epilepsy from 
idiopathic and secondary epilepsy combined was 
observed in east Asia (especially North Korea: 
445 per 100 000 [312–583]; Indonesia: 460 per 100 000 
[381–549]; and China: 464 per 100 000 [393–539]), and 
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Figure 2: Age-standardised incidence, prevalence, death, and DALY rates for idiopathic epilepsy per 100 000 people in 21 GBD regions by SDI, both sexes, 1990–2021
(A) Age-standardised incidence rates for epilepsy. (B) Age-standardised prevalence rates for epilepsy. (C) Age-standardised death rates for epilepsy. (D) Age-standardised DALY rates for epilepsy. Age-
standardised DALY rates are plotted for 21 GBD regions between 1990 and 2021 against their SDI values. Points from left to right represent the values from 1990 to 2021. DALYs=disability-adjusted 
life-years. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. SDI=Socio-demographic Index.
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eastern Europe (Russia 498 per 100 000 [404–592]), 
whereas the highest age-standardised prevalence was in 
some countries of the Latin America and Caribbean 
region (Trinidad and Tobago: 1374 per 100 000 [945–1773]; 
and Dominica: 1262 per 100 000 [807–1647]) and some 
sub-Saharan African countries (Gabon: 1360 per 100 000 
[823–1833]; and Equatorial Guinea: 1284 per 100 000 
[750–1754]; table 1).

The age-standardised prevalence of idiopathic epilepsy 
showed four-fold geographical variations (figure 1A; 
appendix 1 pp 25–36), with the highest rates in some 
sub-Saharan African countries (Gabon: 688 per 100 000 
[146–1158]; Angola: 542 [143–917]; and Zambia: 
547 [148–944]), Latin America countries (Ecuador: 
711 [226–1141]), central Latin America (Mexico: 
583 [401–754]), some western European countries 
(Germany: 539 [163–816]), and central Asia (Kazakhstan, 
Uzbekistan, and Turkmenistan, with a range of 
460–479 [116–770]). The lowest rates were in North Korea 

(178 [48–305]), Yemen (197 [37–352]), Bangladesh 
(199 [59–356]), Russia (211 [144–282]), Somalia 
(212 [34–460]), and China (215 [150–279]). The lowest age-
standardised prevalence of epilepsy from idiopathic and 
secondary epilepsy combined was observed in east Asia 
(especially in North Korea: 445 per 100 000 [312–583]; 
Indonesia: 460 [381–549]; and China: 464 [393–539]), and 
eastern Europe (Russia: 498 [404–592]), whereas the 
highest age-standardised prevalence was in some 
countries of the Latin America and Caribbean region 
(Trinidad and Tobago: 1374 [945–1773]; and Dominica: 
1262 [807–1647]) and some sub-Saharan African countries 
(Gabon: 1360 [823–1833]; and Equatorial Guinea: 
1284 [750–1754]; table 1).

Age-standardised idiopathic epilepsy incidence, 
prevalence, death, and DALY rates per 100 000 people in 
GBD regions by SDI quintiles are presented in 
figure 2. Globally, across all SDI quintiles in almost all 
GBD regions, there was a trend towards reduction of 

60 80 100 120 140 160 180 200 220

B

A

Figure 3: Age-standardised years lived with disability and prevalence of idiopathic epilepsy per 100 000 people, both sexes, 2021
(A) Age-standardised years lived with disability per 100 000 people. (B) Prevalence of idiopathic epilepsy per 100 000 people.
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age-standardised idiopathic epilepsy death and DALY 
rates, but an increase in the age-standardised idiopathic 
epilepsy incidence rate and some increase in age-
standardised death rates in the high SDI quintile, although 
not substantially (appendix 1 pp 25–36, 53). The bulk of 
the idiopathic epilepsy incidence (82·1%), 
prevalence (80·4%), deaths (84·7%), and DALYs (87·9%) 
occurred in LMICs. From 1990 to 2021 (appendix 1 pp 51, 53), 
age-standardised death rates substantially increased in 
HICs (13·9% [3·4–20·3]) but substantially reduced in 
UMICs (41·1% decline [34·2–47·9]), LMICs (21·5% decline 
[10·7–31·5]), and LICs (15·6% decline [1·4–26·7]). Over 
the same period, UMICs and LMICs also had a substantial 
reduction in age-standardised DALY rates (30·3% 
[15·8–42·1] and 17·3% [2·2–28·7] decrease, respectively), 
and similar trend patterns were observed in age-
standardised DALY rates by SDI quintiles—some 
reduction in the rates in high and lower SDI regions 
(appendix 1 p 54). However, no substantial changes from 
1990 to 2021 were observed in age-standardised incidence 
rates and prevalence in any of the World Bank country 
income levels (appendix 1 p 53).

Although the global age-standardised incidence rates 
and prevalence of idiopathic epilepsy did not change 
substantially from 1990 to 2021 (12·3% [95% UI 
–4·8 to 32·6] and 6·9% [–9·7 to 25·5], respectively), the 
age-standardised death and DALY rates over that time 
reduced substantially (15·8% [8·8–22·8] and 14·5% 
[4·2–24·2] decline, respectively; appendix 1 pp 25–36). 
Age-standardised death rates in LICs (4·6 per 100 000 
[3·9–5·6]) and LMICs (2·2 per 100 000 [1·7–2·5]), and age-
standardised rates of DALYs in LICs (313·6 
per 100 000 [248·0–392·3]) were greater than those in 
HICs and UMICs (LICs: 1·2 per 100 000 [1·1–1·2]; HICs 
and UMICs: 1·0 per 100 000 [0·9–1·1]; LICs: 
129·2 per 100 000 [87·7–189·7]; and HICs and 
UMICs: 136·1 per 100 000 [97·8–182·2], respectively), 
especially in males (appendix 1 p 52). In 
2021 (appendix 1 pp 25–36), there were large between-
country variations in the age-standardised death rate of 
idiopathic epilepsy: the lowest rates were in Viet Nam 
(0·1 per 100 000 [0·0–0·3]) and San Marino (0·1 per 100 000 
[0·1–0·2]) and the highest rates in Zambia (12·9 per 100 000 
[9·5–17·1]) and Somalia (10·3 per 100 000 [6·7–16·9]). 
Similarly, there were large variations in the age-
standardised DALY rates: the lowest rates were in San 
Marino (67·0 per 100 000 [20·3–146·5]), Russia (72·8 per 
100 000 [48·2–110·6]), and Viet Nam (79·1 per 100 000 
[18·1–169·2]), and the highest rates were in Zambia 
(746·5 per 100 000 [505·8–1031·4]) and Somalia 
(505·5 per 100 000 [305·5–770·1]).

In 2021, the lowest age-standardised incidence rate of 
idiopathic epilepsy (appendix 1 pp 25–36) was observed in 
North Korea (21·7 per 100 000 [95% UI 5·9–38·7]), 
Bangladesh (25·7 per 100 000 [7·4–45·5]), Papua New 
Guinea (27·9 per 100 000 [6·6–50·8]), and China 
(28·2 per 100 000 [19·0–37·9]), with the highest incidence 

rates in Ecuador (94·9 per 100 000 [29·9–160·5]), 
Germany (91·8 per 100 000 [27·5–140·5]), Equatorial 
Guinea (84·9 per 100 000 [20·6–140·9]), and Gabon 
(82·8 per 100 000 [17·8–140·9]).

Discussion
Globally in 2021, across all ages, 0·7% of the population 
had active epilepsy. The overall global prevalence of active 
epilepsy from idiopathic and secondary epilepsy 
combined in our study (658 per 100 000 [95% UI 
569–748]) is similar to the results of a recent meta-
analysis of 197 epilepsy prevalence studies (638 per 
100 000 [557–730]).31 Our estimates of the combined 
number of prevalent active epilepsy cases (51·7 million 
people), with the majority of the cases in LMICs (83·7%), 
were similar to those estimated by WHO in 2024.32 
Similar to previous studies,31 we found no substantial 
difference in the age-standardised prevalence of active 
epilepsy between LMICs and HICs. However, from 
1990 to 2021, there was a substantial increase in the age-
standardised prevalence of secondary epilepsy in 
southeast Asia and sub-Saharan Africa, and a substantial 
decrease in age-standardised death and DALY rates from 
idiopathic epilepsy. We also found that the age-
standardised prevalence of secondary epilepsy as well as 
age-standardised death and DALY rates of idiopathic 
epilepsy are higher in LICs than in HICs, but the age-
standardised prevalence of idiopathic epilepsy or 
all-cause epilepsy does not have a substantial difference 
by income level. The observed reduction in death and 
DALY rates from idiopathic epilepsy might be related to 
improved access and treatment of idiopathic epilepsy.5

The substantial increase in the prevalence of secondary 
epilepsy in non-high-income regions was likely related to 
the greater exposure of the population of these countries 
to perinatal risk factors33 and higher rates of CNS 
zoonotic and other infections.34,35 In addition, poorer 
treatment (limited availability of antiseizure medications 
and access to specialist antiepileptic services) might also 
contribute to the greater age-standardised prevalence and 
DALYs in LICs and some LMICs compared with HICs 
and countries with higher SDI. It is also possible that 
case verification of epilepsy in high-income regions is 
better than in non-high-income regions, which might 
contribute to the observed differences. The true gap 
between the burden of epilepsy in HICs or high SDI 
countries and LICs or low SDI countries is probably even 
greater because of possible under-reporting of cases of 
epilepsy in LICs or low SDI countries, often due to 
stigmatisation of the disease in many countries.36

We also found three-fold to four-fold geographical 
variations in the prevalence of idiopathic and secondary 
epilepsy combined, secondary epilepsy, and idiopathic 
epilepsy, with slightly greater age-standardised pre
valence in males compared with females. Substantial 
geographical variations in the prevalence of active 
epilepsy, with the predominance in LMICs, and slightly 
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higher rates in males were also shown in other 
studies,31,37,38 whereas some studies found significant 
greater burden of epilepsy in males compared with 
females.10 Congruent with previous studies, we found 
that the prevalence of idiopathic epilepsy was relatively 
low early in life, increased during adolescence, and 
decreased after age 30 years,31 but unlike previous studies 
that showed fairly constant prevalence after age 
30 years,31,39 we found a substantial increase in the 
prevalence of idiopathic epilepsy after age 55 years, 
especially noticeable for secondary epilepsy. The large 
increase in the prevalence of secondary epilepsy in the 
elderly (after age 90 years) is likely to be related to the 
increase in the prevalence of stroke, brain injuries, and 
neurodegenerative disorders in this age group.20 Another 
likely reason is the reluctance to investigate underlying 
causes of epilepsy in the elderly, particularly if they have 
dementia, stroke, or other degenerative diseases. Many 
older people only have a CT scan that can only detect 
gross structural lesions, and cannot reliably detect 
temporal lobe lesions, whereas MRI is the investigation 
of choice in epilepsy. This investigation is often not done 
in older people because the need to keep still for longer 
and can sometimes require a general anaesthetic.

In 2021, active idiopathic epilepsy led to almost 14 million 
DALYs, or 0·5% of DALYs from idiopathic and secondary 
epilepsy combined; the age-standardised incidence, death, 
and DALY rates of active idiopathic epilepsy were 42·8 per 
100 000 (95% UI 31·2–53·7), 1·7 per 100 000 (1·5–1·9), and 
177·8 per 100 000 (137·7–225·9), respectively. Although the 
age-standardised death and DALY rates of idiopathic 
epilepsy substantially decreased over time (appendix 1 p 52), 
the age-standardised incidence rate showed a non-
significant trend towards increasing. Greater incidence of 
epilepsy (mainly epilepsy from idiopathic and secondary 
epilepsy combined) in LMICs was also found in a recent 
meta-analysis.31 The very low age-standardised incidence 
and death rates in some LMICs, such as Viet Nam and San 
Marino, is difficult to explain, but at least part of it might 
be related to the possible effect of stigma and cultural or 
organisational differences in epilepsy reporting.31 Data 
sources for epilepsy are also very limited in some countries. 
For example, there were no non-fatal epilepsy data source 
in San Marino, and the last cause-of-death source was 
from 2005. There were two non-fatal data sources in Viet 
Nam, both from rural areas, and only two cause-of-death 
sources (no vital registration system). Similarly, the causes 
for decreasing death and DALY rates (particularly in 
LMICs) are not clear but might be related to the emerging 
better treatment, improved identification of less severe 
events, with lower death rates of epilepsy and CNS 
infections in these countries.20,40 The increasing incidence 
of idiopathic epilepsy (particularly in middle-income 
countries) might reflect better identification of cases of 
idiopathic epilepsy in these countries over that time period.

Globally, between 1990 and 2021, there was a substantial 
increase not only in prevalent cases of all types of epilepsy, 

but also an increase in the age-standardised prevalence of 
secondary and combined epilepsy, whereas the age-
standardised prevalence of idiopathic epilepsy did not 
change substantially. As prevalence of many neurological 
conditions (eg, cerebral malaria, neonatal encephalopathy, 
neonatal sepsis, and nervous system cancer) have 
increased over the past three decades,20 it is probably not 
surprising that the prevalence of secondary epilepsy, 
often related to them, also increased from 1990 to 2021.

The effect of the COVID-19 pandemic on patients with 
epilepsy has been substantial, including increased poor 
COVID-19 outcomes, mental health challenges, and 
difficulties in the self-management of epilepsy.41 For 
example, a survey in Brazil reported worsening of seizure 
control due to cancellation of appointments and challenges 
in access to medications.42 COVID-19 was also associated 
with decreased confidence of health care in remote 
management of epilepsy,43 worsening or aggravating of 
pre-existing epilepsy,44–46 and the risk of de novo seizures,47 
which exceeds the risk of seizure or epilepsy after 
influenza.48 These observations highlight the necessity of 
further research on the long-term consequences of 
decreased epilepsy diagnosis and care, and its subsequent 
increase in epilepsy-associated mortality.46 Addressing 
these issues can help the scientific community and health-
care policy makers at both global and national levels 
recognise gaps and insufficiencies. This awareness can 
lead to better preparedness for managing similar global 
health challenges in the future, thereby reducing the 
additional burden on epilepsy patients.

The major strength of this study is that it provides the 
most up-to-date prevalence estimates of active idiopathic 
epilepsy and active secondary epilepsy, as well as the 
prevalence of active epilepsy from idiopathic and 
secondary epilepsy combined on the global, regional, and 
national (204 countries) levels by age and sex for the 
1990–2021 period. These data are of crucial importance 
for health-care planning, prevention, resource allocation, 
and workforce development. However, there are some 
general and epilepsy-specific limitations of the study 
detailed in our previous 1990–2016 GBD epilepsy burden 
paper.8 The most important limitation of the study is the 
scarcity of reliable population-based epidemiological 
studies on various types of epilepsy in most countries of 
the world. In addition, the GBD study cannot provide 
analysis of all causes of secondary epilepsy (eg, stroke, 
degenerative diseases, and zoonotic diseases) and various 
phenotypes of idiopathic epilepsy (eg, juvenile myoclonic 
epilepsy, childhood absence epilepsy, juvenile absence 
epilepsy, and genetic generalised epilepsy) due to the 
scarcity of such reliable estimates in most countries. 
Although from previous research we know that the most 
common structural causes of secondary epilepsy include 
various neurological conditions, including traumatic 
brain injury, stroke, CNS zoonotic disorders, neuro
infectious diseases, neurodegenerative diseases, brain 
tumour, and various neural development lesions,49 
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accounting for remaining aetiologies explicitly would be 
desirable in future GBD rounds. We also acknowledge 
that many studies on epilepsy included in the GBD 
analysis are not nationally representative but instead 
focus on smaller populations within a geographic location 
and we had limited ability to adjust for quality of studies. 
Another important limitation was the scarcity of reliable 
data on risk factors of idiopathic epilepsy sufficient for 
the GBD modelling.

In conclusion, our estimates of incidence, death, 
prevalence, and DALYs show diverging trends in the 
burden of epilepsy in the world, with the bulk of the 
burden residing in LMICs. Urgent efforts must be made 
by all key stakeholders and decision makers to increase 
awareness and education about epilepsy, eliminate 
stigmatisation and discrimination associated with epilepsy, 
better control secondary causes of epilepsy (stroke, CNS 
zoonotic diseases, and other infectious diseases), improve 
access to existing treatments in economically disadvan
taged countries or populations, and foster workforce 
development, especially in LMICs. Such initiatives are 
important for the implementation of the WHO 
intersectoral global action plan on epilepsy and other 
neurological disorders 2022–2031 and Universal Health 
Coverage,6,50 and particularly for LMICs, in which three-
quarters of people with epilepsy do not get the treatment 
they need,32 and access to specialised neurological care is 
very limited.20 Further research on risk factors of idiopathic 
epilepsy, good-quality long-term epilepsy surveillance 
studies, and examination of the possible effects of stigma 
and cultural differences on seeking medical attention for 
epilepsy, as well as developing new effective and affordable 
treatments, need to be explored.
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Department of Psychiatry (Prof J Castaldelli-Maia PhD, Prof M F P Peres MD), University of São Paulo, 

São Paulo, Brazil; Department of Clinical Nutrition (R M Chandika PhD), Department of Public Health, 

College of Nursing and Health Sciences (S Dohare MD), Epidemiology Program, Department of Public 

Health, CNHS (M Khan MD), Substance Abuse and Toxicology Research Center (S Mohan PhD), 

Department of Public Health (P Rajpoot PhD), Jazan University, Jazan, Saudi Arabia; Temerty Faculty of 

Medicine (V Chattu MD), Division of Neurology (S Fereshtehnejad PhD), Institute of Medical Science (U 

Saeed MSc), University of Toronto, Toronto, ON, Canada; Department of Community Medicine (V Chattu 

MD), Datta Meghe Institute of Medical Sciences, Sawangi, India; Department of Biology (A A Chaudhary 

PhD), Al-Imam Mohammad Ibn Saud Islamic University, Riyadh, Saudi Arabia; Division of Infectious 

Diseases (P R Ching MD), Virginia Commonwealth University, Richmond, VA, USA; Centre for Research 

Impact & Outcome (H Chopra PhD), Chitkara University, Rajpura, India; The Interdisciplinary Research 

Group on Biomedicine and Health (D Chu PhD), Faculty of Applied Sciences (D Chu PhD), VNU 

International School (VNUIS), Hanoi, Vietnam; Department of Pediatrics (H Chu PhD), Peking University, 

Beijing, China; Department of Child and Adolescent Psychiatry (Prof S Cortese PhD), Institute for 

Excellence in Health Equity (M Kumar PhD), New York University, New York, NY, USA; Research Center 

on Public Health (CESP), School of Medicine and Surgery (P Cortesi PhD), Center for Public Health 

Research (P Ferrara PhD), University of Milan Bicocca, Monza, Italy; Department of Diagnostic and 

Therapeutic Technologies (Prof N Cruz-Martins PhD), Cooperativa de Ensino Superior Politécnico e 

Universitário (Polytechnic and University Higher Education Cooperative), Vila Nova de Famalicão, 

Portugal; Research Center for Child Psychiatry (O Dadras PhD), Heart Center (V Kytö MD), University of 

Turku, Turku, Finland; Department of Medical and Surgical Sciences and Advanced Technologies "GF 
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Ingrassia" (Prof E D'Amico MD), University of Catania, Catania, Italy; Public Health Foundation of India, 

Gurugram, India (Prof L Dandona MD, Prof R Dandona PhD, G Kumar PhD, A Pandey PhD); Department 

of Public Health (S D Darcho MPH), Department of Psychiatry (M T Walde MSc), Haramaya University, 

Harar, Ethiopia; Department of Pediatrics (A H Darwish MD), Tanta University, Tanta, Egypt; Research 

and Development Cell (A S Dhane MBA), Department of Oral Pathology and Microbiology (Prof G S 

Sarode PhD, Prof S C Sarode PhD), Dr. D. Y. Patil Vidyapeeth, Pune (Deemed to be University), Pune, 

India; University of South Carolina, Columbia, SC, USA (V R Dhulipala MD); Department of Medicine (T C 

Do MD), Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Vietnam; Independent Consultant, 

South Plainfield, NJ, USA (O P Doshi MS); Department of Forensic Medicine and Toxicology (H L Dsouza 

MD), Kasturba Medical College, Mangalore, Mangalore, India; Department of Conservative Dentistry 

with Endodontics (A M Dziedzic DSc), Medical University of Silesia, Katowice, Poland; Department of 

Orthopaedic Surgery (A Ebrahimi MD), Department of Radiology (A Haj-Mirzaian MD, X Liu PhD), 

Massachusetts General Hospital, Boston, MA, USA; Faculty of Science and Health (M Ekholuenetale 

PhD), University of Portsmouth, Hampshire, UK; Almoosa College of Health Sciences, Al Ahsa, Saudi 

Arabia (R A El Arab PhD); Department of Public Health and Community Medicine (Prof I F El Bayoumy 

DrPH), Tanta University, Tanta city, Egypt; School of Public Health (Prof I F El Bayoumy DrPH), Texila 

American University, Guyana, Guyana; Department of Pediatric Dentistry (Prof O A A El Meligy PhD), 

Rabigh Faculty of Medicine (Prof A Malik PhD), Department of Dental Public Health (Z S Natto DrPH), 

King Abdulaziz University, Jeddah, Saudi Arabia; Department of Neurophysiology (Prof H R Elhabashy 

MD), Department of Neurology (Prof A Hassan MD), Cairo University, Cairo, Egypt; Faculty of Medicine 

(M Elhadi MD), University of Tripoli, Tripoli, Libya; Houston Methodist Hospital, Houston, TX, USA (M 

Elhadi MD); Department of Pediatrics (C Eltaha MD), University of Texas, Dallas, TX, USA; Department of 

Epidemiology and Medical Statistics (A F Fagbamigbe PhD), Department of Health Promotion and 

Education (S Ibitoye PhD), Department of Medicine (O V Olalusi MD, Prof M O Owolabi DrM), University 

of Ibadan, Ibadan, Nigeria; Research Centre for Healthcare and Community (A F Fagbamigbe PhD), 

Coventry University, Coventry, UK; Department of Oral Biology (A Fahim PhD), Riphah International 

University, Islamabad, Pakistan (Z Z Piracha PhD); Department of Neurological Surgery (J Fares MD), 

Neurological Surgery (N A Shlobin BA), Department of Preventive Medicine (M Teramoto MD), 

Northwestern University, Chicago, IL, USA; Satcher Health Leadership Institute (A O Fasanmi PhD), 

Morehouse School of Medicine, Atlanta, GA, USA; School of Medicine (A O Fasanmi PhD), Department of 

Family and Preventive Medicine (S Thirunavukkarasu PhD), Emory University, Atlanta, GA, USA; School 

of Engineering (A Fatehizadeh PhD), Edith Cowan University, Joondalup, WA, Australia; Department of 

Biology and Medicine (P Fazeli MSc), Brown University, Providence, RI, USA; Laboratory of Experimental 

Medicine (T Fazylov MD), Research and Publication Activity Division (M Kulimbet MSc), Science 

Department (A Shamsutdinova MD), Kazakh National Medical University, Almaty, Kazakhstan; 

Department of Infectious Diseases and Public Health (G Fekadu PhD), Department of Biomedical 

Sciences (A Waris MS), City University of Hong Kong, Hong Kong, China; Department of Pharmacy (G 

Fekadu PhD), Department of Nursing (G Fetensa MSc), Department of Public Health (M T Yilma MPH), 

Wollega University, Nekemte, Ethiopia; Department of Neurobiology, Care Sciences, and Society (S 

Fereshtehnejad PhD), Karolinska Institute, Stockholm, Sweden; Laboratory of Public Health (P Ferrara 

PhD), IRCCS Istituto Auxologico Italiano, Milan, Italy; Department of Social Sciences (Prof N Ferreira PhD, 

Prof M J M Sullman PhD), Department of Life and Health Sciences (Prof M J M Sullman PhD), University 

of Nicosia, Nicosia, Cyprus; Department of Neuroscience (M Foschi MD), Multiple Sclerosis Research 

Center, Ravenna, Italy; Department of Biotechnological and Applied Clincial Sciences (M Foschi MD), 
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University of L’Aquila, L’Aquila, Italy; Department of Community Medicine (Prof M A Gadanya MD), 

Aminu Kano Teaching Hospital, Kano, Nigeria; Department of Food Technology (Y Galali ResM), 

Salahaddin University-Erbil, Erbil, Iraq; Department of Nutrition and Dietetics (Y Galali ResM), Cihan 

University-Erbil, Erbil, Iraq; Institute of Health and Wellbeing (B Ganesan PhD), Federation University 

Australia, Churchill, VIC, Australia; Department of Biostatistics (Prof X Gao PhD), Key Lab of Environment 

and Health (Prof X Gao PhD), Xuzhou Medical University, Xuzhou, China; Department of Neurology (Prof 

R Garg MD, V Suresh MBBS), King George's Medical University, Lucknow, India; Department of Medicine 

(J A Gilani MD), Aga Khan University, Karachi, Pakistan; Department of Nursing (A A Girmay MSc), Aksum 

University, Aksum, Ethiopia; Laboratory of Neurological Disorders (G Giussani PhD), Mario Negri 

Institute for Pharmacological Research, Milan, Italy; Department of Health Systems and Policy Research 

(Prof M Golechha PhD), Indian Institute of Public Health, Gandhinagar, India; Department of 

Dermatology (A Grada MD), Department of Quantitative Health Science (X Liu PhD), Case Western 

Reserve University, Cleveland, OH, USA; Department of Epidemiology and Biostatistics (S Guan MD), 

Anhui Medical University, Hefei, China; Department of Toxicology (S Gupta MSc), Shriram Institute for 

Industrial Research, Delhi, India; Department of Biochemistry (Prof N M Hamdy PhD), Department of 

Entomology (A M Samy PhD), Medical Ain Shams Research Institute (MASRI) (A M Samy PhD), Ain Shams 

University, Cairo, Egypt; Faculty of Medicine (N I Harlianto MD), Utrecht University, Utrecht, 

Netherlands; Department of Radiology (N I Harlianto MD), University Medical Center Utrecht, Utrecht, 

Netherlands; Department of Zoology and Entomology (A I Hasaballah PhD, M G M Zeariya PhD), Al-Azhar 

University, Cairo, Egypt; Public Health Department (I I Hassan PhD), Dalhatu Araf Specialist Hospital, 

Lafia, Nigeria; Department of Public Health (I I Hassan PhD), Federal University of Lafia, Lafia, Nigeria; 

Independent Consultant, Santa Clara, CA, USA (G Heidari MD); Department of Medicine (M Hemmati 

MD), MedStar Health, Washington, DC, USA; Department of Medicine (M Hemmati MD, C J Sabet MA), 

Georgetown University, Washington, DC, USA; Department of Microbiology (K Hezam PhD), Taiz 

University, Taiz, Yemen; School of Medicine (K Hezam PhD), Nankai University, Tianjin, China; School of 

Dentistry (N Hoan DDS), Hanoi Medical University, Hanoi, Vietnam; School of Computer Science (Prof M 

Hosseinzadeh PhD), Faculty of Medicine (H T H Nguyen MD), Institute for Research and Training in 

Medicine, Biology and Pharmacy (H T H Nguyen MD), Duy Tan University, Da Nang, Vietnam; Jadara 

University Research Center (Prof M Hosseinzadeh PhD), Jadara University, Irbid, Jordan; Faculty of 

Medicine (J Huang MD), Jockey Club School of Public Health and Primary Care (C Zhong PhD), The 

Chinese University of Hong Kong, Hong Kong, China; International Master Program for Translational 

Science (H Huynh BS), Taipei Medical University, Taipei, Taiwan; Department of Occupational Safety and 

Health (Prof B Hwang PhD), China Medical University, Taiwan, Taichung, Taiwan; Department of 

Occupational Therapy (Prof B Hwang PhD), Asia University, Taiwan, Taichung, Taiwan; Collaborative 

Alliance Research and Education (CARE) Programme (A Ikiroma PhD), Episcope Research Service, 

Aberdeen, Scotland; West Africa RCC (O S Ilesanmi PhD), Africa Centre for Disease Control and 

Prevention, Abuja, Nigeria; Department of Community Medicine (O S Ilesanmi PhD), Department of 

Neurology (O V Olalusi MD), Department of Medicine (Prof M O Owolabi DrM), Department of Oral and 

Maxillofacial Surgery (A A Salami BDS), University College Hospital, Ibadan, Ibadan, Nigeria; Faculty of 

Medicine (I M Ilic PhD), University of Belgrade, Belgrade, Serbia; Faculty of Medical Sciences (Prof M D 

Ilic PhD), University of Kragujevac, Kragujevac, Serbia; Department of Clinical Pharmacy (M Imam PhD), 

Prince Sattam bin Abdulaziz University, Al Kharj, Saudi Arabia; Faculty of Health and Life Sciences (A Inok 

PhD), University of Exeter, Exeter, UK; School of Pharmacy (M Islam PhD), BRAC University, Dhaka, 

Bangladesh; Department of Physical and Medicine (L Jacob MD), Université Paris Cité, Paris, France; 
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Research and Development Unit (L Jacob MD), Biomedical Research Networking Center for Mental 

Health Network (CiberSAM), Barcelona, Spain; Department of Immunology (Prof A Jafarzadeh PhD), 

Kerman University of Medical Sciences, Kerman, Iran; Department of Immunology (Prof A Jafarzadeh 

PhD), Department of Epidemiology and Biostatistics (Prof M Rezaeian PhD), Department of Neurology (A 

Vakilian MD), Non-communicable Diseases Research Center (A Vakilian MD), Rafsanjan University of 

Medical Sciences, Rafsanjan, Iran; College of Medicine and Medical Sciences (H Jahrami PhD), Arabian 

Gulf University, Manama, Bahrain; Department of Psychiatry (Z Saif MBA), Ministry of Health, Manama, 

Bahrain (H Jahrami PhD); Department of Health and Safety (A A Jairoun PhD), Dubai Municipality, Dubai, 

United Arab Emirates; The World Academy of Sciences UNESCO, Trieste, Italy (Prof M Jakovljevic PhD); 

Shaanxi University of Technology, Hanzhong, China (Prof M Jakovljevic PhD); Department of 

Environmental Engineering (Prof R Jalilzadeh Yengejeh PhD), Islamic Azad University, Ahvaz, Iran; 

Department of Neurosciences (Prof R G Jamora PhD), University of the Philippines Manila, Manila, 

Philippines; Institute for Neurosciences (Prof R G Jamora PhD), St. Luke's Medical Center, Bonifacio 

Global City, Philippines; Department of Pharmacology (T Jawaid PhD), Imam Mohammad Ibn Saud 

Islamic University, Riyadh, Saudi Arabia; Department of Public Health (Z Ji MMed), Tongji University, 

Shanghai, China; Rothschild Foundation Hospital (Prof J B Jonas MD), Institut Français de Myopie, Paris, 

France; Singapore Eye Research Institute (Prof J B Jonas MD), Singapore Eye Research Institute, 

Singapore, Singapore; Department of Economics (C E Joshua BSc), National Open University, Benin City, 

Nigeria; School of Public Health (Z Kabir PhD), University College Cork, Cork, Ireland; Faculty of Dentistry 

(K K Kanmodi MPH, A A Salami BDS), University of Puthisastra, Phnom Penh, Cambodia; Office of the 

Executive Director (K K Kanmodi MPH), Cephas Health Research Initiative Inc, Ibadan, Nigeria; 

Department of Physical Therapy and Health Rehabilitation (F Z Kashoo MSc), Majmaah University, 

Majmaah, Saudi Arabia; Public Health Foundation of India, New Delhi, India (H Kaur MPH); Amity 

Institute of Forensic Sciences (H Khajuria PhD, B P Nayak PhD), Amity University, Noida, India; 

Department of Biostatistics (Prof A Khalilian PhD), Department of Medical-Surgical Nursing (S Shorofi 

PhD), Mazandaran University of Medical Sciences, Sari, Iran; Faculty of Nursing (H Khatatbeh PhD), 

Yarmouk University, Irbid, Jordan; Department of Biochemistry (F Khidri PhD), Liaquat University Of 

Medical and Health Sciences, Jamshoro, Pakistan; Department of Internal Medicine (A A Khosla MD), 

Corewell Health East William Beaumont University Hospital, Royal Oak, MI, USA; Department of Medical 

Oncology (A A Khosla MD), Miami Cancer Institute, Miami, FL, USA; Department of Public Health (J 

Khubchandani PhD), New Mexico State University, Las Cruces, NM, USA; School of Traditional Chinese 

Medicine (Y Kim PhD), Xiamen University Malaysia, Sepang, Malaysia; Department of Medicine (Y Kim 

BS), Yonsei University, Seoul, South Korea; Millennium Prevention, Inc., Westwood, MA, USA (R W 

Kimokoti MD); Department of Neurology (H Koh PhD), School of Medicine (Prof J A Singh MD), Baylor 

College of Medicine, Houston, TX, USA; Department of Epidemiology (Prof K Kostev PhD), IQVIA, 

Frankfurt am Main, Germany; University Hospital Marburg, Marburg, Germany (Prof K Kostev PhD); 

Department of Anthropology (Prof K Krishan PhD), Institute of Forensic Science & Criminology (V Sharma 

PhD), Panjab University, Chandigarh, India; Department of Anesthesiology (V Krishnamoorthy MD), Duke 

University, Durham, NC, USA; Department of Neuroscience (Prof J Kruja PhD), University of Medicine, 

Tirana, Albania; Department of Neuroscience (Prof J Kruja PhD), Medical Sciences University Hospital, 

Tirana, Albania; Department of Biochemistry (Prof M Kuddus PhD), Department of Public Health (M G M 

Zeariya PhD), University of Hail, Hail, Saudi Arabia; Center of Medicine and Public Health (M Kulimbet 

MSc), Director of Central Asia Research Collaboration Group (Prof F Rahim PhD), Asfendiyarov Kazakh 

National Medical University, Almaty, Kazakhstan; Department of Psychiatry (M Kumar PhD), University 
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of Nairobi, Nairobi, Kenya; Public Health, School of Medicine and Dentistry (S Kundu MPH), Griffith 

University, Gold Coast, QLD, Australia; Clinical Research Center (V Kytö MD), Turku University Hospital, 

Turku, Finland; Integrated Department of Epidemiology, Health Policy, Preventive Medicine and 

Pediatrics (Prof C Lahariya MD), Foundation for People-centric Health Systems, New Delhi, India; Centre 

for Health: The Specialty Practice, New Delhi, India (Prof C Lahariya MD); Indian Council of Medical 

Research, New Delhi, India (D K Lal MD); Health Services Management Training Centre (J Lám PhD), 

Semmelweis University, Budapest, Hungary; NEVES Society for Patient Safety, Budapest, Hungary (J Lám 

PhD); Unidad de Genética y Salud Pública (Prof I Landires MD), Instituto de Ciencias Médicas, Las Tablas, 

Panama; Ministry of Health (Prof I Landires MD), Hospital Joaquín Pablo Franco Sayas, Las Tablas, 

Panama; Department of Health Sciences (DISSAL) (F Lanfranchi MD), University of Genoa, Genoa, Italy; 

Faculty of Medicine (N Le MD), Department of Internal Medicine (T H Tran MD), University of Medicine 

and Pharmacy at Ho Chi Minh City, Ho Chi Minh City, Vietnam; Department of Cardiovascular Research 

(N Le MD), Methodist Hospital, Merrillville, IN, USA; Department of Precision Medicine (Prof S Lee MD), 

Sungkyunkwan University, Suwon-si, South Korea; UCD Centre for Disability Studies (C Linehan PhD), 

University College Dublin, Dublin, Ireland; Department of Radiology and Biomedical Imaging (X Liu PhD), 

Department of Genetics (S Pawar PhD), Department of Psychiatry (T Rhee PhD), Yale University, New 

Haven, CT, USA; One Health Research Group (J López-Gil PhD), One Health Global Research Group (Prof 

E Ortiz-Prado PhD), Universidad de las Americas (University of the Americas), Quito, Ecuador; School of 

Medicine (Prof G Lucchetti PhD), Federal University of Juiz de Fora, Juiz de Fora, Brazil; Department of 

Primary Care and Public Health (Prof A Majeed MD, Prof S Rawaf MD, C Tabche MSc), Imperial College 

London, London, UK; Rama Medical College Hospital and Research Centre, Uttar Pradesh, India (K 

Malhotra MBBS); Institute of Applied Health Research (K Malhotra MBBS), University of Birmingham, 

Birmingham, UK; Department of Biomedical Engineering (H Marateb PhD), University of Isfahan, Isfahan, 

Iran; Biomedical Engineering Research Center (CREB) (H Marateb PhD), Universitat Politècnica de 

Catalunya (Barcelona Tech - UPC), Barcelona, Spain; Department of Nutrition and Dietetics (M Martorell 

PhD), Centre for Healthy Living (M Martorell PhD), University of Concepción, Concepción, Chile; Faculty 

of Humanities and Health Sciences (Prof R R Marzo MD), Curtin University, Sarawak, Malaysia; Jeffrey 

Cheah School of Medicine and Health Sciences (Prof R R Marzo MD), Monash University, Subang Jaya, 

Malaysia; Department of Anatomy and Developmental Biology (Y Mathangasinghe PhD), Monash 

University, Clayton, VIC, Australia; Department of Anatomy, Genetics and Biomedical Informatics (Y 

Mathangasinghe PhD), University of Colombo, Colombo, Sri Lanka; Division of Pediatric Hospital 

Medicine (R P Mediratta MD), Stanford University, Palo Alto, CA, USA; Neurology Department (Prof M 

Mehndiratta MD), Janakpuri Super Specialty Hospital Society, New Delhi, India; Department of 

Neurology (Prof M Mehndiratta MD), Govind Ballabh Institute of Medical Education and Research, New 

Delhi, India; Center for Translation Research and Implementation Science (G A Mensah MD), National 

Institutes of Health, Bethesda, MD, USA; Department of Medicine (G A Mensah MD), University of Cape 

Town, Cape Town, South Africa; General Administration Department (A Meretoja MD), Department of 

Neurosurgery (I Rautalin PhD), Helsinki University Hospital, Helsinki, Finland; School of Health Sciences 

(A Meretoja MD), University of Melbourne, Melbourne, VIC, Australia; University Centre Varazdin (T 

Mestrovic PhD), University North, Varazdin, Croatia; Department of Paediatrics (Prof S Mettananda 

DPhil), University of Kelaniya, Ragama, Sri Lanka; University Paediatrics Unit (Prof S Mettananda DPhil), 

Colombo North Teaching Hospital, Ragama, Sri Lanka; Multidisciplinary Department of Medical-Surgical 

and Dental Specialties (G Minervini PhD), University of Campania Luigi Vanvitelli, Naples, Italy; Saveetha 

Dental College and Hospitals (G Minervini PhD, S Selvaraj PhD, M Tovani-Palone PhD), Centre of 
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Molecular Medicine and Diagnostics (COMManD) (Prof S Patil PhD), Center for Global Health Research 

(Prof A Sahebkar PhD), Saveetha University, Chennai, India; Department of Hospital Administration (M 

Mirza MD), Department of Radiodiagnosis (P Singh MD), All India Institute of Medical Sciences, Bathinda, 

India; National Data Management Center for Health (A Misganaw PhD), Ethiopian Public Health 

Institute, Addis Ababa, Ethiopia; Department of Pharmacology (A K Misra MD), All India Institute of 

Medical Sciences, Mangalagiri, India; Center for Brain and Health (A Z Mohamed PhD), New York 

University Abu Dhabi, Abu Dhabi, United Arab Emirates; Molecular Biology Unit (N S Mohamed MSc), 

Bio-Statistical and Molecular Biology Department (N S Mohamed MSc), Sirius Training and Research 

Centre, Khartoum, Sudan; School of Health Sciences (S Mohan PhD), University of Petroleum and Energy 

Studies, Dehradun, India; Clinical Epidemiology and Public Health Research Unit (L Monasta DSc), Burlo 

Garofolo Institute for Maternal and Child Health, Trieste, Italy; Faculty of Medicine (A Moodi Ghalibaf 

MD, A Rajabpour Sanati MD), Birjand University of Medical Sciences, Birjand, Iran; Department of 

Surgery (F Mulita PhD), General University Hospital of Patras, Patras, Greece; Faculty of Medicine (F 

Mulita PhD), Department of Emergency Medicine (Prof I Pantazopoulos PhD), University of Thessaly, 

Larissa, Greece; Department of Community and Global Health (Y Munkhsaikhan MD), The University of 

Tokyo, Tokyo, Japan; Clinical Epidemiology Research Unit (E Murillo-Zamora PhD), Mexican Institute of 

Social Security, Villa de Alvarez, Mexico; Postgraduate in Medical Sciences (E Murillo-Zamora PhD), 

Universidad de Colima, Colima, Mexico; Department of Research Methods (S Muthu PhD), Orthopaedic 

Research Group, Coimbatore, India; Department of Biotechnology (S Muthu PhD), Karpagam Academy 

of Higher Education (Deemed to be University), Coimbatore, India; Department of Engineering (G R Naik 

PhD), Western Sydney University, Sydney, NSW, Australia; Nursing & Midwifery Research Department 

(NMRD) (A J Nashwan PhD), Department of Geriatric and Long Term Care (B Sathian PhD), Hamad 

Medical Corporation, Doha, Qatar; Department of Health Policy and Oral Epidemiology (Z S Natto DrPH), 

Department of Ophthalmology (M Shayan MD), Harvard University, Boston, MA, USA; Department of 

Circulation and Medical Imaging (J Nauman PhD), Norwegian University of Science and Technology, 

Trondheim, Norway; Department of Biotechnology (M Naveed PhD), University of Central Punjab, 

Lahore, Pakistan; Department of Health Promotion (A Nazri-Panjaki MSc), Zahedan University of Medical 

Sciences, Zahedan, Iran; Department of General Medicine (G Nepal MD), Rani Primary Healthcare 

Centre, Biratnagar, Nepal; College of Medicine and Health Sciences (H B Netsere MSc), Department of 

Psychiatry (M Tareke MSc), Department of Pharmacology (Y Yismaw MSc), Bahir Dar University, Bahir 

Dar, Ethiopia; International Islamic University Islamabad, Islamabad, Pakistan (R K Niazi PhD); School of 

Health (M Nozari PhD), Bam University of Medical Sciences, Bam, Iran; Department of Paediatrics (C A 

Nri-Ezedi PhD), Nnamdi Azikiwe University, Awka, Nigeria; Department of Pediatrics (V E Nwatah MD), 

National Hospital Abuja, Abuja, Nigeria; Department of International Public Health (V E Nwatah MD), 

University of Liverpool, Liverpool, UK; Department of Physiology (O J Nzoputam PhD), University of 

Benin, Edo, Nigeria; Department of Physiology (O J Nzoputam PhD), Benson Idahosa University, Benin 

City, Nigeria; Department of Applied Economics and Quantitative Analysis (Prof B Oancea PhD), 

University of Bucharest, Bucharest, Romania; Bioinformatics Department (Prof B Oancea PhD), National 

Institute of Research and Development for Biological Sciences, Bucharest, Romania; Department of 

Psychiatry and Behavioural Neurosciences (Prof A T Olagunju PhD), McMaster University, Hamilton, ON, 

Canada; Department of Psychiatry (Prof A T Olagunju PhD), University of Lagos, Lagos, Nigeria; 

Diplomacy and Public Relations Department (A Omar Bali PhD), University of Human Development, 

Sulaymaniyah, Iraq; Department of Pharmacotherapy and Pharmaceutical Care (M Ordak PhD), 

Department of Biochemistry and Pharmacogenomics (M Zielińska MPharm), Medical University of 
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Warsaw, Warsaw, Poland; Sickle Cell Unit (Prof V N Orish PhD), Ho Teaching Hospital, Ho, Ghana; 

Laboratory of Public Health Indicators Analysis and Health Digitalization (N Otstavnov BA), Moscow 

Institute of Physics and Technology, Dolgoprudny, Russia; Division of Infectious Diseases (Prof A Ouyahia 

PhD), University Hospital of Setif, Setif, Algeria; National School of Public Health (A Padron-Monedero 

PhD), Institute of Health Carlos III, Madrid, Spain; Centre for Biotechnology (S K Panda PhD), Siksha ‘O’ 

Anusandhan (Deemed to be University), Bhubaneswar, India; Department of Ophthalmology (S Panda-

Jonas MD), Heidelberg University, Heidelberg, Germany; Amity Institute of Biotechnology (Prof D Pande 

Katare PhD), Amity University Uttar Pradesh, Noida, India; Department of Neurology (L D Panos MD), 

Department of Emergency Medicine (Prof I Pantazopoulos PhD), University of Bern, Bern, Switzerland; 

Department of Neurology (L D Panos MD), University of Cyprus, Nicosia, Cyprus; Department of Science 

and Mathematics (Prof P Papadopoulou PhD), Deree-The American College of Greece, Athens, Greece; 

Department of Biophysics (Prof P Papadopoulou PhD), University of Athens, Athens, Greece; 

Department of Forensic Medicine and Toxicology (U Parekh MD), All India Institute of Medical Sciences, 

Rajkot, India; Department of Epidemiology and Community Health (R R Parikh MD), University of 

Minnesota, Minneapolis, MN, USA; Department of Medical Sciences (R Passera PhD), University of 

Torino, Torino, Italy; Department of Imaging (R Passera PhD), AOU Città della Salute e della Scienza di 

Torino, Torino, Italy; College of Dental Medicine (Prof S Patil PhD), Roseman University of Health 

Sciences, South Jordan, UT, USA; Department of Biomedical Sciences (U Pensato MD), Humanitas 

University, Pieve Emanuele (MI), Italy; Australian Institute of Health Innovation (P Peprah MSc), 

Macquarie University, Sydney, NSW, Australia; International Institute for Educational Planning (IIEP) 

(Prof M F P Peres MD), Albert Einstein Hospital, São Paulo, Brazil; Department of Food, Environmental 

and Nutritional Sciences (Prof S Perna PhD), University of Milan, Milano, Italy; Department of Internal 

Medicine (H Pham MD), University of Arizona, Tucson, AZ, USA; Department of Cardiovascular Medicine 

(H Pham MD), Mayo Clinic, Rochester, MN, USA; International Center of Medical Sciences Research (Z Z 

Piracha PhD), International Center of Medical Sciences Research, Islamabad, Pakistan; College of Health 

Sciences (CHS) (Prof D Poddighe PhD), VinUniversity, Hanoi, Vietnam; Clinical Academic Department of 

Pediatrics (Prof D Poddighe PhD), University Medical Center (UMC), Astana, Kazakhstan; Department of 

Data Management and Analysis (R Poluru PhD), The International Clinical Epidemiology Network 

(INCLEN) Trust International, New Delhi, India; Department of Humanities and Social Sciences (Prof J 

Pradhan PhD), National Institute of Technology Rourkela, Rourkela, India; Department of Clinical 

Research and Epidemiology (M Prasad MD), Institute of Liver and Biliary Sciences, New Delhi, India; 

Health Sciences Department (D R A Pribadi MSc), Muhammadiyah University of Surakarta, Sukoharjo, 

Indonesia; Department of Biostatistics, Epidemiology, and Informatics (J Puvvula PhD), University of 

Pennsylvania, Philadelphia, PA, USA; Cihan University-Sulaimaniya Research Center (N H Qasim DSc), 

Cihan University-Sulaimaniya, Sulaymaniyah, Iraq; Department of Medical Oncology (Prof V 

Radhakrishnan MD), Cancer Institute (W.I.A), Chennai, India; Department of Community Medicine and 

Family Medicine (Prof P Raghav MD), Department of Pharmacology (M Shamim MBBS, S Singh MD, K 

Tiwari MBBS), All India Institute of Medical Sciences, Jodhpur, India; Osh State University, Osh, 

Kyrgyzstan (Prof F Rahim PhD); Department of Population Science and Human Resource Development 

(Prof M Rahman DrPH), University of Rajshahi, Rajshahi, Bangladesh; Future Technology Research 

Center (A Rahmani PhD), National Yunlin University of Science and Technology, Yunlin, Taiwan; 

Department of Cardiology (A Raja MD), Dow University of Health Sciences, Karachi, Pakistan; 

Department of Cardiology (Prof M M Ramadan PhD), Mansoura University, Mansoura, Egypt; 

Department of Radiology (S Ramasamy MD), Stanford University, Stanford, CA, USA; Centre for Clinical 
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Pharmacology (N Rancic PhD), University of Defence in Belgrade, Belgrade, Serbia; Centre for Clinical 

Pharmacology (N Rancic PhD), Medical College of Georgia at Augusta University, Belgrade, Serbia; 

Department of Oral Pathology, Microbiology and Forensic Odontology (S Rao MDS), Sharavathi Dental 

College and Hospital, Shimogga, India; Department of Family Medicine (Prof D Rathish PhD), 

Department of Community Medicine (N D Wickramasinghe MD), Rajarata University of Sri Lanka, 

Anuradhapura, Sri Lanka; Academic Public Health England (Prof S Rawaf MD), Public Health England, 
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Summary of general Global Burden of Disease study methods 

A Cause of Death Ensemble model can find optimal coverage of input data by specific combinations of 
predictive covariates through the use of out-of-sample predictive validity testing. The input data for 
the Cause of Death Ensemble model included both vital registration (3460 site-years) and verbal 
autopsy data (54 site-years). A site-year is a unique combination of calendar year, location, and data 
source. The Cause of Death Ensemble model for epilepsy also utilised predictive covariates for pigs 
(per capita), proxy for neurocysticercosis infection, SEV scalar: epilepsy, mean systolic blood pressure 
(mmHg), Healthcare Access and Quality Index, mean body-mass index, mean serum total cholesterol 
(mmol/L), cumulative cigarettes (10 years), cumulative cigarettes (5 years), education (years per 
capita), log LDI (per capita), and Socio-demographic Index. More information on calculations can be 
found in the appendix and in the GBD 2021 risk factor overview paper.1  

The Institute for Health Metrics and Evaluation, with a growing collaboration of scientists, produces 
annual updates of the Global Burden of Disease study. Estimates span the period from 1990 to the 
most recent completed year. Annual updates allow incorporation of new data and method 
improvements to ensure that the most up-to-date information is available to policy makers in a timely 
fashion to help make resource allocation decisions.  

In the methods section, we present a summary of the general methods of the Global Burden of Disease 
(GBD). The guiding principle of GBD is to assess health loss due to mortality and disability 
comprehensively, where we define disability as any departure from full health. In GBD 2021, estimates 
were made for 204 countries and territories and 579 subnational locations, for 21 years starting from 
1990, for 23 age groups and both sexes. Deaths were estimated for 264 diseases and injuries, while 
prevalence and incidence were estimated for 328 diseases and injuries. In order to allow meaningful 
comparisons between deaths and non-fatal disease outcomes as well as between diseases, the data 
on deaths and prevalence are summarised in a single indicator, the disability-adjusted life-year (DALY). 
DALYs are the sum of years of life lost (YLLs) and years lived with disability (YLDs). YLLs are estimated 
as the multiplication of counts of death and a standard, “ideal”, remaining life expectancy at the age 
of death. The standard life expectancy is derived from the lowest observed mortality rates in any 
population in the world greater than 5 million.2 YLDs are estimated as the product of prevalence of 
individual consequences of disease (or “sequelae”) times a disability weight that quantifies the relative 
severity of a sequela as a number between zero (representing “full health”) and 1 (representing death). 
Disability weights have been estimated in nine population surveys and an open-access internet survey 
in which respondents are asked to choose the “healthier”2 between random pairs of health states that 
are presented with a short description of the main features. 

All-cause mortality rates are estimated from vital registration data in countries with complete 
coverage. For other countries, the probabilities of death before age 5 and between ages 15 and 60 are 
estimated from censuses and surveys asking mothers to provide a history of children ever born and 
those still alive, and surveys asking adults about siblings who are alive or have passed away. Using 
model life tables, these probabilities of death are transformed into age-specific death rates by location, 
year, and sex. GBD has collated a large database of cause of death data from vital registrations and 
verbal autopsy surveys in which relatives are asked a standard set of questions to ascertain the likely 
cause of death, supplemented with police and mortuary data for injury deaths in countries with no 
other data. For countries with vital registration data, the completeness is assessed with demographic 
methods based on comparing recorded deaths with population counts between two successive 
censuses. The cause of death information is provided in a large number of different classification 
systems based on versions of the International Classification of Diseases or bespoke classifications in 
some countries. All data are mapped into the disease and injury categories of GBD. All classification 
systems contain codes that are less informative because they lack a specific diagnosis (e.g., unspecified 
cancer) or refer to codes that cannot be underlying cause of death (e.g., low back pain or senility) or 
are intermediate causes (e.g., heart failure or sepsis). Such deaths are redistributed to more precise 
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underlying causes of death.4 After these redistributions and corrections for under-registration, the 
data are analysed in CODEm (Cause of Death Ensemble model), a highly systematised tool that runs 
many different models on the same data and chooses an ensemble of models that best reflects all the 
available input data. Models are chosen with variations in the statistical approach (“mixed effects” of 
spatiotemporal Gaussian process regression), in the unit of analysis (rates or cause fractions), and the 
choice of predictive covariates. The statistical performance of all models is tested by holding out 30% 
of the data and checking how well a model covers the data that were held out. To enforce consistency 
from CODEm, the sum of all cause-specific mortality rates is scaled to that of the all-cause mortality 
rates in each age, sex, location, and year category. 

Our Global Health Data Exchange (GHDx, http://ghdx.healthdata.org/) is the largest repository of 
health data globally. We first set a reference case definition and/or study method that best quantifies 
each disease or injury or consequence thereof. If there is evidence of a systematic bias in data that 
used different case definitions or methods compared to reference data, we adjust those datapoints to 
reflect what its value would have been if measured as the reference. This is a necessary step if one 
wants to use all data pertaining to a particular quantity of interest rather than choosing a small subset 
of data of the highest quality only. DisMod-MR 2.1, a Bayesian meta-regression tool, is our main 
method of analysing non-fatal data. It is designed as a geographical cascade where a first model is run 
on all the world’s data, which produces an initial global fit and estimates coefficients for predictor 
variables and the adjustments for alternative study characteristics. The global fit adjusted by the values 
of random effects for each of seven GBD super-regions, the coefficients on sex and country predictors, 
are passed down as data to a model for each super-region together with the input data for that 
geography. The same steps are repeated going from super-region to 21 region fits and then to 204 fits 
by country and, where applicable, a further level down to subnational units. Below the global fit, all 
models are run separately by sex and for six time periods: 1990, 1995, 2000, 2005, 2010, and 2019 and 
2021. During each fit, all data on prevalence, incidence, remission (i.e., cure rate) and mortality are 
forced to be internally consistent. For most diseases, the bulk of data on prevalence or incidence is at 
the disease level, with fewer studies providing data on the proportions of cases of disease in each of 
the sequelae defined for the disease. The proportions in each sequela are pooled using DisMod-MR 
2.1 or meta-analysis or derived from analyses of patient-level datasets. The multiplication of prevalent 
cases for each disease sequela and the appropriate disability weight produces YLD estimates that do 
not yet take into account comorbidity. To correct for comorbidity, these data are used in a simulation 
to create hypothetical individuals in each age, sex, location, and year combination who experience no, 
one, or multiple sequelae simultaneously. We assume that disability weights are multiplicative rather 
than additive as this avoids assigning a combined disability weight value in any individual to exceed 1, 
i.e., be worse than a “year lost due to death”. This comorbidity adjustment leads to an average scaling 
down of disease-specific YLDs ranging from about 2% in young children up to 17% in oldest ages. 

All our estimates of causes of death are categorical: each death is assigned to a single underlying cause. 
This has the attractive property that all estimates add to 100%. For risks, we use a different, 
“counterfactual” approach, i.e., answering the question: “what would the burden have been if the 
population had been exposed to a theoretical minimum level of exposure to a risk?” Thus, we need to 
define what level of exposure to a risk factor leads to the lowest amount of disease. We then analyse 
data on the prevalence of exposure to a risk and derive relative risks for any risk-outcome pair for 
which we find sufficient evidence of a causal relationship. Prevalence of exposure is estimated in 
DisMod-MR 2.1, using spatiotemporal Gaussian process regression, or from satellite imagery in the 
case of ambient air pollution. Relative risk data are pooled using meta-analysis of cohort, case-control, 
and/or intervention studies. For each risk and outcome pair, we evaluate the evidence and judge if the 
evidence falls into the categories of “convincing” or “probable” as defined by the World Cancer 
Research Fund.5 From the prevalence and relative risk results, population attributable fractions are 
estimated relative to the theoretical minimum risk exposure level (TMREL). When we aggregate 
estimates for clusters of risks, e.g., metabolic or behavioural risks, we use a multiplicative function 
rather than simple addition and take into account how much of each risk is mediated through another 

http://ghdx.healthdata.org/)
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risk. For instance, some of the risk of high body-mass index is directly onto stroke as an outcome, but 
much of its impact is mediated through high blood pressure, high cholesterol, or high fasting plasma 
glucose, and we would not want to double count the mediated effects when we estimate aggregates 
across risk factors.3 

Uncertainty is propagated through each computation step by sampling 500 draws at each prevalence, 
death, YLL, YLD, or DALY estimate and performing aggregations across causes and locations at the level 
of each of the 1,000 values for all intermediate steps in the calculation. The lower and upper bounds 
of the 95% uncertainty interval are the 25th and 975th values of the ordered 1000 values. For all age-
standardised rates, GBD uses a standard population calculated as the non-weighted average across all 
countries of the percentage of the population in each five-year age group for the years 2010 to 2035 
from the United Nations Population Division’s World Population Prospects (2022 revision).4,5 

GBD uses a composite indicator of sociodemographic development, SDI, which reflects the geometric 
mean of normalised values of a location’s income per capita, the average years of schooling in the 
population 15 and over, and the total fertility rate. Countries and territories are grouped into five 
quintiles of high, high-middle, middle, low-middle, and low SDI based on their 2016 values.6 

 

Details on data sources 

Overall, we had 343 unique sources of prevalence data for 20 of 21 world regions, 86 unique incidence 
regions for 15 of 21 world regions, and three unique sources on remission for three of 21 world regions. 
There are several locations where we are lacking data, primarily eastern Europe and Russia.  

Sources used for epilepsy regressions 

Idiopathic regression 

Huang DH, Zheng JO, Chen J, Yu L. Treatment gaps of epilepsy and retention rates of sodium valproate in 
rural Guangxi, China. Genet Mol Res. 2014; 13(3): 6202-12. 

Kong ST, Ho CS, Ho PC, Lim SH. Prevalence of drug resistant epilepsy in adults with epilepsy attending a 
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Non-fatal estimates 

The guidelines for epidemiological studies on epilepsy, its classification and definition from the 
International League Against Epilepsy (ILAE)7,8 formed the basis for our reference definition. An 
epilepsy case was defined as someone with an active, recurring condition of epileptic seizures, at least 
two, unprovoked by any immediate cause, and who has had at least one epileptic seizure in the past 
five years regardless of antiepileptic drug treatment.7 We utilised data from additional sources from 
2016 to January 2022. This latest systematic review covered January 10, 2016, to January 28, 2022. 
This review yielded 24 new sources on two measures (see appendix p. 6 for details). The studies that 
were included were population-based, representative surveys that reported prevalence, incidence, 
remission rate, excess mortality rate, relative risk of mortality, standardised mortality ratio, or with-
condition mortality rate. Studies that had no clearly defined sample were excluded. Studies that 
recorded the lifetime recall of epilepsy were crosswalked (the process of adjusting data for known 
biases) to the reference definition for epilepsy. We used clinical claims data from Poland in 2018 and 
Taiwan (province of China) from 2016. These data were defined in ICD-10 terms. When a study 
reported both age- and sex-specific data separately, the male:female proportion was taken from the 
sex-specific data and was applied to the individual age-specific data to get age- and sex-specific 
estimates. Using a GBD meta-regression—Bayesian, regularised, trimmed (MR-BRT) method9 on the 
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log male:female ratio of prevalence, we split observations where sex was reported for males and 
females combined into observations for males and females separately. Data which covered an age 
period of more than 25 years were split into five-year age bands using the age patterns discerned from 
DisMod-MR 2.1,10 a Bayesian meta-regression tool, built on a subset of the epilepsy data with age 
bands less than 25 years. DisMod-MR 2.1 was also used to model prevalence and incidence for overall 
epilepsy. The log-transformed lag-distributed income per capita (LDI)11 was used as a covariate for the 
excess mortality rate to account for the expected lower mortality rate of epilepsy in countries with 
higher Socio-demographic Index (SDI, a composite measure of lag-distributed income per capita, 
average years of education for those aged 15 years or older, and fertility rates among females younger 
than 25 years). Similarly, the log-transformed age-standardised GBD health indicator summary 
exposure value (SEV, a single, interpretable measure which captures risk-weighted exposure for a 
population, or risk-weighted prevalence of an exposure), was a covariate for prevalence and 
summarised the epilepsy exposure risk level for each country.  

 

Cause of Death Ensemble model 

For assessment of mortality due to epilepsy, we used underlying cause of death (CoD), with corrections 
made to CoD data.12 Data used to estimate epilepsy mortality included vital registration (VR), verbal 
autopsy, and China mortality surveillance data The International Classification of Diseases (ICD) was 
used to re-assign intermediary or unspecified causes. The codes for epilepsy for both ICD-9 (Code 345) 
and ICD-10 (Codes G40 and G41) were used. A Cause of Death Ensemble model12 was used to model 
mortality. This is a method produced specifically for cause of death analysis in the GBD study. A site-
year is a unique combination of calendar year, location, and data source. The Cause of Death Ensemble 
model for epilepsy also utilised predictive covariates for pigs (per capita), proxy for neurocysticercosis 
infection, SEV scalar: epilepsy, mean systolic blood pressure (mmHg), Healthcare Access and Quality 
Index, mean body-mass index, mean serum total cholesterol (mmol/L), cumulative cigarettes (10 
years), cumulative cigarettes (5 years), education (years per capita), log LDI (per capita), and Socio-
demographic Index. More information on calculations can be found in in the GBD 2021 risk factor 
overview paper.13  

GATHER compliance table 

GATHER checklist of information that should be included in reports of global health estimates, with 
description of compliance and location of information for GBD 2021 (Table 1). 

Table 1. GATHER checklist 

 

# GATHER checklist item Description of 

compliance 

Reference 

Objectives and funding 

1 Define the indicators, populations, and time periods for which estimates 
were made. 

Narrative provided in paper 
and appendix describing 
indicators, definitions, and 
populations 

Main text (Methods) 
and appendix 

2 List the funding sources for the work. Funding sources listed in 
paper 

Summary (Funding) 

Data Inputs 

For all data inputs from multiple sources that are synthesised as part of the study: 
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3 Describe how the data were identified and how the data were accessed. Narrative description of data 
seeking methods provided 

Main text (Methods) 
and appendix 

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Narrative about inclusion and 
exclusion criteria by data type 
provided; ad hoc exclusions in 
cause-specific write-ups 

Main text (Methods) 
and appendix 

5 Provide information on all included data sources and their main 
characteristics. For each data source used, report reference information or 
contact name/institution, population represented, data collection method, 
year(s) of data collection, sex and age range, diagnostic criteria or 
measurement method, and sample size, as relevant. 

An interactive, online data 
source tool that provides 
metadata for data sources by 
component, geography, cause, 
risk, or impairment has been 
developed 

Online data citation 
tools: 
http://ghdx.healthdata.
org/gbd-2016 

6 Identify and describe any categories of input data that have potentially 
important biases (e.g., based on characteristics listed in item 5). 

Summary of known biases by 
cause included in appendix 

Appendix 

For data inputs that contribute to the analysis but were not synthesised as part of the study: 

7 Describe and give sources for any other data inputs. Included in online data source 
tool 

http://ghdx.healthdata.
o 

rg/gbd-2016 

For all data inputs: 

8 Provide all data inputs in a file format from which data can be efficiently 
extracted (e.g., a spreadsheet as opposed to a PDF), including all relevant 
meta-data listed in item 5. For any data inputs that cannot be shared due 
to ethical or legal reasons, such as third-party ownership, provide a contact 
name or the name of the institution that retains the right to the data. 

Downloads of input data 
available through online tools, 
including data visualisation 
tools and data query tools; 
input data not available in 
tools will be made available 
upon request 

Online data 
visualisation tools, data 
query tools, and the 
Global Health Data 
Exchange 

Data analysis 

9 Provide a conceptual overview of the data analysis method. A diagram may 
be helpful. 

Flow diagrams of the overall 
methodological processes, as 
well as cause-specific 
modelling processes, have 
been provided 

Main text (Methods) 
and appendix 

10 Provide a detailed description of all steps of the analysis, including 
mathematical formulae. This description should cover, as relevant, data 
cleaning, data pre-processing, data adjustments and weighting of data 
sources, and mathematical or statistical model(s). 

Flow diagrams and 
corresponding methodological 
write- ups for each cause, as 
well as the databases and 
modelling processes, have 
been provided 

Main text (Methods) 
and 

appendix 

11 Describe how candidate models were evaluated and how the final 
model(s) were selected. 

Provided in the 
methodological write- ups 

Appendix 

12 Provide the results of an evaluation of model performance, if done, as well 
as the results of any relevant sensitivity analysis. 

Provided in the 
methodological write- ups 

Appendix 

http://ghdx.healthdata.org/gbd-2016
http://ghdx.healthdata.org/gbd-2016
http://ghdx.healthdata.org/gbd-2016
http://ghdx.healthdata.org/gbd-2016
http://ghdx.healthdata.org/gbd-2016
http://ghdx.healthdata.org/gbd-2016
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13 Describe methods for calculating uncertainty of the estimates. State which 
sources of uncertainty were, and were not, accounted for in the 
uncertainty analysis. 

Appendix Appendix 

14 State how analytic or statistical source code used to generate estimates 
can be accessed. 

Appendix http://ghdx.healthdata.
o rg/gbd-2016-code 

Results and Discussion 

15 Provide published estimates in a file format from which data can be 
efficiently extracted. 

GBD 2016 results are available 
through online data 
visualisation tools, the Global 
Health Data Exchange, and the 
online data query tool 

Main text, and online 
data tools (data 
visualisation tools, data 
query tools, and the 
Global Health Data 
Exchange) 

16 Report a quantitative measure of the uncertainty of the estimates (e.g. 
uncertainty intervals). 

Uncertainty intervals are 
provided with all results 

Main text, appendix, 
and online data tools 
(data visualisation 
tools, data query tools, 
and the Global Health 
Data Exchange) 

17 Interpret results in light of existing evidence. If updating a previous set of 
estimates, describe the reasons for changes in estimates. 

Discussion of methodological 
changes between GBD rounds 
provided in the narrative of 
the manuscript and appendix 

Main text (Methods 
and Discussion) and 
appendix 

18 Discuss limitations of the estimates. Include a discussion of any modelling 
assumptions or data limitations that affect interpretation of the estimates. 

Discussion of limitations 
provided in the narrative of 
the main paper, as well as in 
the methodological write-ups 
in the appendix 

Main text (Limitations) 
and appendix 

http://ghdx.healthdata.org/gbd-2016-code
http://ghdx.healthdata.org/gbd-2016-code
http://ghdx.healthdata.org/gbd-2016-code
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Epilepsy mortality 

Flowchart 

 

Input data 

Data used to estimate epilepsy mortality included vital registration (VR), verbal autopsy, and China 
mortality surveillance data from the cause of death (CoD) database. Our outlier criteria were to exclude 
datapoints that (1) were implausibly high or low relative to global or regional patterns, (2) substantially 
conflicted with established age or temporal patterns, or (3) significantly conflicted with other data 
sources  from the same locations or locations with similar characteristics (i.e., Socio-demographic 
Index). 

Based on these criteria, we excluded ICD-9 BTL data for Sri Lanka, Fiji, and Kiribati, as the estimates 
varied from year to year between zero and high values. We also excluded the Survey of Causes of Death 
Data and Medical Certification of Cause of Death Data for India, as these data types were not consistent 
with the Sample Registration System Data and would have led to discontinuities in our estimates over 
time. 

Modelling strategy 

The standard CODEm modelling approach was applied to estimate deaths due to epilepsy. Separate 
models were conducted for male and female mortality, and the age range for both models was 28 
days – 95+ years. For GBD 2021, the health systems access covariate was replaced with the 
Healthcare Access and Quality Index covariate. There were no other substantial changes for GBD 
2021. The covariates used are displayed below (Table 2). 

Table 2. List of covariates 

Level Covariate Direction 

1 pig meat consumption (kcal per capita) + 

pigs (per capita) + 

SEV scalar: epilepsy + 

 mean systolic blood pressure (mmHg) + 

2 Healthcare Access and Quality Index - 

 mean body-mass index + 

 mean serum total cholesterol (mmol/L) + 

3 cumulative cigarettes (10 years) + 

 cumulative cigarettes (5 years) + 

Vital  
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 education (years per capita) - 

 log LDI (per capita) - 

 Socio-demographic Index - 

 mean systolic blood pressure (mmHg) + 

2 Healthcare Access and Quality Index - 

mean body-mass index + 

mean serum total cholesterol (mmol/L) + 

3 cumulative cigarettes (10 years) + 

cumulative cigarettes (5 years) + 

education (years per capita) - 

log LDI (per capita) - 

Socio-demographic Index - 

 

Epilepsy impairment 

 

Flowchart 

 

 

Case definition 

Since GBD 2013, we have used the following definitions from the “Guidelines for Epidemiologic Studies 
on Epilepsy”: 1) Epilepsy: a condition characterised by recurrent (two or more) epileptic seizures, 
unprovoked by any immediate identified cause, and 2) “Active” epilepsy: a prevalent case of active 
epilepsy is defined as a person with epilepsy who has had at least one epileptic seizure in the previous 
five years, regardless of antiepileptic drug (AED) treatment. We also use the following ICD-10 codes for 
epilepsy: G40 (Neuro, epilepsy, total) and G41 (Neuro, epilepsy, status epilepticus). We defined severe 
epilepsy as having seizures one or more times per month. 
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Input data 

The inputs for the regressions used to split the epilepsy impairment envelope were also updated for 
GBD 2021. These regressions are used to determine the proportion of epilepsy that is primary or 
idiopathic. 

Disability weights 

To adjust for differences in methodological quality, all prevalence studies included in GBD were scored 
according to a modified version (dichotomised variables) of published methodological quality criteria 
for epilepsy epidemiological studies, taking into account the representativeness of the population of 
interest (representative of country or community versus selected population), quality of sampling 
(random sample of the population of interest versus not random sample), recall period (one-year 
prevalence versus other recall period), participation rate (≥70% versus <70%), survey method (face to 
face with epilepsy expert or trained interviewer versus other), validation of diagnostic instrument 
(sensitivity or specificity ≥70% versus <70% or no validation). In DisMod-MR, these methodological 
variables were evaluated for a systematic difference and corrected accordingly. 

Modelling strategy 

We modelled the prevalence of epilepsy in two steps: first, we created an epilepsy impairment 
envelope. Second, we split the envelope into primary (or idiopathic) and secondary epilepsies. Each of 
these were subdivided into “severe” (on average one or more fits per month) and “non-severe.” Non-
severe cases were subdivided into “treated” and “untreated.” Finally, “treated” cases were divided into 
“treated cases with fits” (between one and 11 fits on average in the preceding year) and “treated cases 
without fits” (no fits reported in the preceding year). 

In the first step, we used the DisMod-MR tool for the epilepsy impairment envelope to model a 
consistent fit between incidence, prevalence, remission, and standardised mortality ratio data while 
using meta-regression to correct datapoints with non-reference study quality characteristics. We found 
no systematic bias for the covariate “non-standard case definition”, indicating studies that did not 
define “active epilepsy”; additionally, the covariate was not significant as a “z-cov”, which acts as a 
multiplier applied to the standard error and thus results in these datapoints being given less weight in 
the analysis than the “reference” datapoints. Therefore, we excluded this covariate from the model. 
We also included data on lifetime prevalence and therefore added a covariate on lifetime prevalence 
datapoints. We also included country-level covariates on prevalence for the SEV epilepsy scalar, which 
summarises the epilepsy risk exposure level for each country, and pig meat consumption per capita, 
which is used as a proxy for the level of neurocysticercosis, a common cause of secondary epilepsy. We 
included cause-specific mortality rate (CSMR) results from the epilepsy mortality model as input data 
to the DisMod model. Where age-specific prevalence data were available, we calculated excess 
mortality rate (EMR) from prevalence and CSMR. We included the log of the lag-distributed income 
(LDI) as a covariate on EMR to account for lower mortality in developed countries. We included 
Bayesian priors on remission to account for the scarcity of remission data. We set bounds on remission 
from 0 to 0.25 from age 0 to 60 and 0 to 0.05 from age 61 to 100.  

In the second step, we used a mixed-effects generalised linear model (binomial family) to predict the 
proportion of idiopathic epilepsy, the proportion of severe epilepsy, the proportion of treated epilepsy, 
and the proportion of epilepsy that is treated without fits. 

Because not all of the data on the proportion of idiopathic epilepsy use optimal case-finding methods 
(using CT scans or MRIs in addition to EEGs in order to diagnose secondary epilepsy), for GBD 2021 we 
decided to add a covariate to crosswalk studies with non-optimal case-finding methods to those with 
adequate methods. The regression for the proportion of epilepsy that is idiopathic therefore has fixed 
effects on this study quality covariate as well as the under-5 mortality rate, the log of pig meat 
consumption (per capita), and the proportion of a country with access to proper sanitation, as well as 
a random effect on super-region. 
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We used similar models to predict the proportion of severe epilepsy and treatment gap based on the 
reported proportions extracted from the systematic review. To predict the proportion of severe 
epilepsy and the treatment gap, we used mixed-effects models with a fixed effect on the log of HAQ 
Index and a random effect on super-region. 

For GBD 2015, a meta-analysis was used to generate two different pooled estimates for proportion of 
treated epilepsy that is seizure-free in developing and developed countries, as there were not enough 
data to run a regression. However, for GBD 2021, the expanded dataset allowed for the 
implementation of a generalised linear model (binomial family) to generate predictions for the 
proportion of treated epilepsy that is seizure-free. We used a fixed effect on the log of HAQ Index. 

Studies which did not use advanced diagnostic methods were readjusted to those that used in a similar 
region all possible diagnostic methods for secondary epilepsy using a binary covariate for study quality 
based on whether the study explicitely described use of neuroimaging diagnostics across all study 
participants. We tagged estimates in both 
HICs and LMICs as having done 
‘proper’/full work-up or not and adjusted 
them accordingly. In other words, we used 
a binary covariate for study quality based 
on whether the study explicitly described 
use of imaging diagnostics across all study 
participants. “High quality” tags were not 
unique to “high-income” countries. We’ve 
copied below an example of breakdown of 
how studies were tagged by country. 
Therefore, the adjustments in LMICs and 
HICs were made based upon similar to 
economic development areas that did use 
advanced methods as shown in the 
screenshot. 

We tested a fixed effect on Socio-
demographic Index (SDI) and random 
effects on region and country in different 
models, but they did not improve the 
model. We generated 500 draws of 
country-specific estimates for each year 
between 1980 and 2021 for each of the 
models.  
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Definition of GBD super-regions and regions 

Table 7. GBD super-regions and regions 

Super-region Region_name 

East Asia, southeast Asia and Oceania East Asia 

Southeast Asia 

Oceania 

Central Asia, central Europe, eastern Europe Central Asia 

Central Europe 

Eastern Europe 

High income High-income Asia Pacific 

Australasia 

Western Europe 

 High-income North America 

Southern Latin America 

Latin America & Caribbean Caribbean 

 Andean Latin America 

Central Latin America 

 Tropical Latin America 

North Africa and Middle 

East 

North Africa and Middle East 

South Asia South Asia 

Sub-Saharan Africa Central sub-Saharan Africa 

Eastern sub-Saharan Africa 

Southern sub-Saharan Africa 

Western sub-Saharan Africa 
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Tables of the epilepsy burden estimates 

Table 1. Absolute number, with 95% uncertainty intervals (UI), of deaths, DALYs, and incidence associated with idiopathic epilepsy in 2021 and 
percentage change in the age-standardised metrics for 1990–2021 by seven GBD super-regions, 21 GBD regions, and 204 countries/territories 

 

Region, country 

Incidence Deaths DALYs 

Counts 
% change in age-

standardised rates, 
1990–2021 

Counts 
% change in age-

standardised rates, 
1990–2021 

Counts 
% change in age-

standardised rates, 
1990–2021 

Global 
3,272,734 

(2,403,802 to 4,125,119) 
12.3% 

(-4.8 to 32.6) 
139,851 

(116,953 to 153,370) 
-15.8% 

(-22.8 to -8.8) 
13,877,827 

(10,732,569 to 17,619,993) 
-14.5% 

(-24.2 to -4.2) 

High income region 
521,937 

(347,791 to 693,196) 
9.1% 

(-13.2 to 28.7) 
18,152 

(16,351 to 19,399) 
18.1% 

(9.3 to 23.8) 
1,402,064 

(941,460 to 2,073,856) 
-3.2% 

(-18.4 to 13.3) 

High income Asia Pacific 
71,299 

(44,656 to 98,720) 
7.7% 

(-26.0 to 49.7) 
2,303 

(2,011 to 2,517) 
13.4% 

(-6.2 to 25.1) 
181,526 

(116,478 to 288,640) 
-12.0% 

(-38.5 to 23.8) 

High income North America 
143,834 

(90,670 to 199,908) 
15.5% 

(-10.7 to 38.8) 
3,822 

(3,582 to 3,979) 
21.4% 

(17.3 to 24.8) 
423,104 

(271,625 to 643,343) 
6.7% 

(-13.8 to 31.9) 

Southern Latin America 
32,871 

(15,909 to 49,491) 
10.0% 

(-45.5 to 124.7) 
761 

(714 to 811) 
-12.9% 

(-19.2 to -5.6) 
93,165 

(55,654 to 147,779) 
-14.9% 

(-49.0 to 46.0) 

Western Europe 
260,298 

(164,172 to 344,965) 
8.5% 

(-21.2 to 44.6) 
10,905 

(9,548 to 11,837) 
25.9% 

(13.1 to 34.6) 
668,962 

(460,088 to 990,189) 
-3.3% 

(-25.6 to 21.9) 

Australasia 
13,634 

(5,442 to 21,149) 
-1.7% 

(-60.2 to 145.7) 
361 

(334 to 386) 
-26.5% 

(-31.7 to -20.9) 
35,307 

(19,319 to 62,512) 
-22.4% 

(-58.9 to 48.0) 

Latin America and Caribbean 
366,402 

(264,770 to 476,603) 
-4.1% 

(-23.8 to 23.0) 
10,545 

(9,612 to 11,506) 
-14.5% 

(-21.8 to -6.8) 
1,318,898 

(987,773 to 1,773,671) 
-23.6% 

(-37.8 to -8.2) 

Central Latin America 
173,731 

(121,135 to 229,075) 
-3.7% 

(-28.7 to 31.0) 
4,826 

(4,221 to 5,499) 
-22.3% 

(-32.1 to -11.7) 
636,587 

(455,770 to 857,865) 
-25.4% 

(-41.4 to -7.0) 

Tropical Latin America 
121,093 

(81,539 to 161,143) 
-9.6% 

(-35.0 to 34.5) 
3,795 

(3,622 to 3,937) 
18.3% 

(11.8 to 24.2) 
422,868 

(301,544 to 584,924) 
-20.4% 

(-39.7 to 7.1) 

Andean Latin America 
47,503 

(25,464 to 68,780) 
2.0% 

(-49.9 to 120.6) 
912 

(755 to 1,093) 
-45.1% 

(-55.1 to -34.0) 
154,769 

(96,445 to 230,916) 
-34.4% 

(-62.9 to 15.4) 

Caribbean 
24,075 

(15,128 to 33,912) 
-0.1% 

(-35.6 to 54.2) 
1,012 

(840 to 1,221) 
-19.4% 

(-32.0 to -6.0) 
104,675 

(75,798 to 143,105) 
-14.6% 

(-35.9 to 9.9) 

Sub-Saharan Africa 
713,285 

(484,928 to 952,443) 
7.5% 

(-14.6 to 39.6) 
38,666 

(31,461 to 45,776) 
-11.5% 

(-23.9 to 2.4) 
3,672,786 

(2,873,814 to 4,586,892) 
-8.5% 

(-20.8 to 5.2) 

Southern sub-Saharan Africa 
46,002 

(29,386 to 63,986) 
1.5% 

(-30.7 to 51.1) 
1,920 

(1,668 to 2,371) 
-5.3% 

(-22.1 to 16.1) 
206,134 

(155,806 to 263,097) 
-7.8% 

(-25.9 to 18.3) 

Western sub-Saharan Africa 
323,994 

(220,101 to 431,752) 
10.9% 

(-13.9 to 51.5) 
11,950 

(7,788 to 14,810) 
3.3% 

(-31.7 to 43.2) 
1,327,545 

(945,495 to 1,756,096) 
1.5% 

(-22.3 to 28.1) 

Central sub-Saharan Africa 
85,155 

(34,158 to 138,874) 
1.3% 

(-58.5 to 185.8) 
4,153 

(3,086 to 5,731) 
-13.4% 

(-32.9 to 10.5) 
441,289 

(287,627 to 628,281) 
-13.2% 

(-42.3 to 31.2) 
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Eastern sub-Saharan Africa 
258,133 

(167,483 to 358,826) 
6.9% 

(-21.7 to 63.8) 
20,643 

(17,587 to 24,914) 
-20.4% 

(-31.1 to -7.5) 
1,697,817 

(1,361,673 to 2,111,472) 
-14.3% 

(-27.2 to 1.9) 

North Africa and Middle East 
298,247 

(202,461 to 422,106) 
10.2% 

(-23.8 to 56.7) 
7,374 

(5,915 to 8,547) 
-41.2% 

(-48.6 to -33.0) 
982,282 

(700,420 to 1,361,899) 
-31.9% 

(-47.1 to -11.5) 

Southeast Asia, east Asia, and Oceania 
625,602 

(437,540 to 811,288) 
23.5% 

(-6.7 to 61.0) 
16,320 

(13,632 to 19,470) 
-53.2% 

(-60.2 to -44.9) 
2,217,008 

(1,574,008 to 2,995,777) 
-34.3% 

(-48.5 to -17.2) 

Southeast Asia 
248,332 

(170,940 to 336,053) 
16.2% 

(-14.7 to 58.2) 
3,647 

(2,597 to 4,322) 
-26.2% 

(-35.5 to -15.4) 
755,399 

(512,525 to 1,060,685) 
-5.1% 

(-28.6 to 24.2) 

Oceania 
4,420 

(1,714 to 7,277) 
-1.4% 

(-57.6 to 132.4) 
229 

(165 to 329) 
10.4% 

(-13.0 to 41.9) 
26,577 

(16,444 to 39,292) 
3.0% 

(-35.8 to 63.9) 

East Asia 
372,849 

(259,684 to 491,425) 
24.9% 

(-9.6 to 72.5) 
12,444 

(10,330 to 15,388) 
-55.6% 

(-62.9 to -46.0) 
1,435,032 

(1,023,185 to 1,955,288) 
-42.6% 

(-56.1 to -25.3) 

Central Europe, eastern Europe, and 
central Asia 

145,212 
(100,228 to 193,226) 

-0.7% 
(-19.7 to 21.1) 

6,935 
(6,084 to 7,586) 

3.5% 
(-9.1 to 14.3) 

672,317 
(510,497 to 873,611) 

-9.0% 
(-23.3 to 5.9) 

Central Asia 
45,659 

(26,279 to 63,772) 
6.9% 

(-33.9 to 69.9) 
2,503 

(2,203 to 2,820) 
11.6% 

(-2.3 to 26.9) 
270,937 

(207,394 to 353,474) 
1.7% 

(-22.9 to 32.9) 

Eastern Europe 
59,543 

(39,815 to 81,362) 
-10.9% 

(-32.0 to 15.4) 
1,570 

(1,385 to 1,743) 
-40.1% 

(-46.7 to -33.7) 
185,111 

(125,736 to 264,284) 
-35.4% 

(-49.8 to -18.9) 

Central Europe 
40,010 

(26,684 to 53,769) 
3.4% 

(-23.7 to 37.3) 
2,862 

(2,346 to 3,210) 
15.7% 

(-7.1 to 31.6) 
216,270 

(159,252 to 295,130) 
-10.6% 

(-30.4 to 12.3) 

South Asia 
602,050 

(428,444 to 784,538) 
7.5% 

(-23.3 to 57.8) 
41,859 

(31,308 to 47,631) 
-27.7% 

(-38.9 to -12.2) 
3,612,472 

(2,845,810 to 4,472,974) 
-25.2% 

(-38.5 to -5.4) 

       

Countries 

Afghanistan 
16,320 

(3,945 to 31,363) 
-8.5% 

(-76.2 to 458.5) 
877 

(641 to 1,128) 
-32.8% 

(-47.8 to -13.9) 
98,313 

(61,376 to 152,314) 
-33.4% 

(-59.7 to 14.1) 

Albania 
991 

(255 to 1,595) 
10.7% 

(-72.8 to 286.6) 
60 

(43 to 94) 
-29.8% 

(-48.2 to -5.5) 
5,560 

(3,171 to 9,431) 
-26.3% 

(-60.2 to 48.1) 

Algeria 
19,584 

(5,214 to 33,093) 
-6.0% 

(-78.7 to 255.2) 
466 

(377 to 583) 
-41.6% 

(-53.7 to -28.0) 
61,469 

(32,146 to 101,649) 
-38.8% 

(-71.7 to 26.0) 

American Samoa 
20 

(5 to 32) 
4.5% 

(-72.2 to 287.8) 
1 

(0 to 1) 
49.7% 

(-25.6 to 155.4) 
95 

(50 to 153) 
14.2% 

(-50.1 to 173.1) 

Andorra 
43 

(12 to 65) 
-3.5% 

(-64.3 to 153.4) 
1 

(1 to 1) 
-36.5% 

(-58.3 to -5.0) 
92 

(42 to 180) 
-24.5% 

(-66.0 to 75.6) 

Angola 
25,615 

(6,738 to 45,346) 
11.5% 

(-76.1 to 479.3) 
952 

(670 to 1,293) 
-24.0% 

(-45.7 to 6.0) 
121,740 

(64,097 to 195,038) 
-13.6% 

(-56.2 to 63.7) 

Antigua and Barbuda 
67 

(18 to 106) 
1.4% 

(-69.0 to 324.2) 
3 

(3 to 3) 
-34.3% 

(-42.2 to -26.5) 
300 

(173 to 481) 
-26.8% 

(-62.9 to 43.8) 

Argentina 
19,540 

(4,859 to 32,977) 
13.0% 

(-71.6 to 311.0) 
372 

(345 to 401) 
-12.7% 

(-19.9 to -4.8) 
51,394 

(23,949 to 93,016) 
-9.7% 

(-58.8 to 96.3) 

Armenia 
995 

(331 to 1,644) 
1.5% 

(-70.7 to 290.8) 
28 

(22 to 34) 
-16.0% 

(-35.4 to 4.8) 
3,558 

(1,720 to 6,136) 
-20.2% 

(-66.1 to 87.5) 

Australia 
11,257 

(3,191 to 18,357) 
0.2% 

(-70.7 to 239.4) 
298 

(275 to 320) 
-24.6% 

(-30.3 to -18.2) 
29,095 

(14,924 to 56,000) 
-20.2% 

(-63.6 to 70.0) 
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Austria 
4,492 

(1,349 to 7,044) 
3.5% 

(-60.5 to 309.1) 
158 

(142 to 172) 
27.1% 

(16.4 to 38.4) 
10,936 

(5,535 to 19,587) 
-4.2% 

(-55.5 to 116.8) 

Azerbaijan 
4,594 

(1,369 to 7,563) 
10.1% 

(-71.0 to 331.5) 
261 

(187 to 376) 
-11.2% 

(-34.4 to 20.2) 
27,588 

(15,667 to 43,858) 
-13.0% 

(-54.0 to 62.7) 

Bahamas 
242 

(77 to 393) 
-3.6% 

(-71.0 to 232.5) 
6 

(5 to 8) 
-30.3% 

(-47.2 to -8.8) 
876 

(415 to 1,458) 
-24.8% 

(-69.4 to 68.1) 

Bahrain 
810 

(241 to 1,347) 
2.7% 

(-72.4 to 251.6) 
20 

(16 to 27) 
-40.7% 

(-51.0 to -27.0) 
2,587 

(1,380 to 4,429) 
-34.4% 

(-68.9 to 32.2) 

Bangladesh 
41,793 

(11,936 to 73,953) 
2.5% 

(-72.2 to 463.5) 
1,544 

(1,137 to 2,102) 
-43.5% 

(-57.1 to -23.3) 
176,492 

(93,809 to 303,266) 
-36.1% 

(-69.1 to 30.3) 

Barbados 
167 

(52 to 265) 
-6.2% 

(-75.7 to 240.4) 
6 

(5 to 8) 
-36.3% 

(-50.5 to -18.8) 
624 

(334 to 1,062) 
-31.0% 

(-66.3 to 47.4) 

Belarus 
2,510 

(679 to 4,138) 
-16.2% 

(-76.2 to 193.3) 
103 

(84 to 124) 
-47.3% 

(-58.2 to -33.7) 
9,621 

(5,216 to 16,858) 
-45.2% 

(-72.8 to 10.9) 

Belgium 
7,213 

(2,104 to 11,074) 
11.6% 

(-70.3 to 287.3) 
365 

(321 to 402) 
54.0% 

(38.3 to 68.4) 
21,537 

(12,266 to 37,721) 
11.4% 

(-49.6 to 132.7) 

Belize 
248 

(70 to 438) 
10.4% 

(-72.9 to 393.2) 
7 

(6 to 8) 
-19.9% 

(-32.1 to -5.1) 
916 

(468 to 1,526) 
-13.4% 

(-56.1 to 66.1) 

Benin 
8,420 

(1,944 to 15,562) 
6.1% 

(-77.6 to 563.1) 
354 

(226 to 480) 
3.6% 

(-34.8 to 51.8) 
38,576 

(20,894 to 63,322) 
-1.4% 

(-52.1 to 91.7) 

Bermuda 
34 

(10 to 55) 
-9.9% 

(-71.9 to 238.6) 
1 

(1 to 1) 
-49.0% 

(-59.1 to -35.9) 
96 

(42 to 187) 
-39.3% 

(-73.2 to 57.5) 

Bhutan 
231 

(64 to 419) 
9.8% 

(-73.7 to 497.7) 
19 

(13 to 27) 
-20.8% 

(-44.9 to 24.2) 
1,660 

(953 to 2,604) 
-13.7% 

(-56.1 to 65.6) 

Bolivia 
5,800 

(1,483 to 9,715) 
-9.7% 

(-78.3 to 276.9) 
227 

(160 to 312) 
-42.7% 

(-58.7 to -19.1) 
28,633 

(15,075 to 46,287) 
-39.3% 

(-69.8 to 23.4) 

Bosnia and Herzegovina 
1,111 

(300 to 1,799) 
13.3% 

(-70.7 to 325.0) 
78 

(49 to 104) 
-12.5% 

(-45.0 to 22.2) 
6,085 

(3,339 to 9,948) 
-12.0% 

(-58.0 to 74.7) 

Botswana 
1,526 

(433 to 2,598) 
31.3% 

(-61.5 to 400.4) 
65 

(47 to 84) 
-21.1% 

(-49.0 to 19.0) 
7,654 

(4,330 to 11,471) 
-1.0% 

(-47.1 to 85.9) 

Brazil 
117,285 

(78,931 to 156,517) 
-10.0% 

(-34.8 to 34.6) 
3,693 

(3,526 to 3,826) 
18.8% 

(13.1 to 24.7) 
409,015 

(290,945 to 565,775) 
-20.8% 

(-39.8 to 8.3) 

Brunei 
243 

(75 to 386) 
-11.5% 

(-67.5 to 225.4) 
5 

(4 to 6) 
-29.0% 

(-45.1 to -8.9) 
780 

(387 to 1,314) 
-30.7% 

(-69.1 to 62.0) 

Bulgaria 
2,346 

(643 to 3,762) 
4.2% 

(-70.8 to 247.2) 
180 

(135 to 228) 
34.0% 

(0.5 to 77.9) 
14,512 

(8,075 to 23,745) 
4.6% 

(-48.9 to 128.5) 

Burkina Faso 
13,358 

(2,354 to 26,262) 
8.3% 

(-78.6 to 450.2) 
633 

(393 to 889) 
4.5% 

(-32.5 to 58.5) 
63,812 

(32,779 to 101,254) 
2.1% 

(-48.7 to 91.4) 

Burundi 
7,238 

(1,429 to 14,567) 
-13.3% 

(-81.9 to 477.5) 
642 

(478 to 843) 
-3.6% 

(-27.6 to 29.8) 
50,753 

(32,859 to 73,842) 
-17.0% 

(-47.9 to 29.5) 

Côte d’Ivoire 
18,421 

(4,398 to 33,460) 
12.4% 

(-74.1 to 444.9) 
803 

(485 to 1,111) 
9.8% 

(-32.0 to 59.9) 
85,743 

(46,260 to 138,935) 
6.3% 

(-46.2 to 99.9) 

Cabo Verde 
369 

(100 to 637) 
32.0% 

(-70.5 to 559.4) 
18 

(13 to 23) 
-28.6% 

(-47.4 to -4.0) 
1,619 

(871 to 2,641) 
-14.6% 

(-56.0 to 57.0) 
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Cambodia 
5,545 

(1,707 to 10,145) 
10.0% 

(-69.3 to 487.7) 
99 

(61 to 190) 
-26.7% 

(-47.3 to -3.3) 
19,343 

(8,402 to 33,204) 
-13.0% 

(-66.7 to 116.2) 

Cameroon 
20,248 

(5,267 to 36,088) 
8.2% 

(-73.2 to 402.0) 
855 

(510 to 1,198) 
0.4% 

(-38.4 to 53.8) 
90,245 

(49,112 to 138,832) 
-1.3% 

(-52.0 to 88.5) 

Canada 
12,188 

(3,302 to 19,377) 
5.8% 

(-65.2 to 228.0) 
395 

(363 to 423) 
-22.9% 

(-28.1 to -17.4) 
36,611 

(18,411 to 67,325) 
-12.7% 

(-58.8 to 80.8) 

Central African Republic 
2,958 

(609 to 5,533) 
-4.7% 

(-78.8 to 441.6) 
249 

(175 to 354) 
3.6% 

(-23.3 to 39.5) 
22,428 

(14,325 to 33,082) 
-0.8% 

(-40.4 to 69.5) 

Chad 
10,491 

(1,871 to 20,868) 
18.9% 

(-72.0 to 498.3) 
523 

(342 to 728) 
35.8% 

(-11.8 to 110.9) 
52,600 

(28,779 to 83,422) 
27.0% 

(-31.7 to 143.8) 

Chile 
11,551 

(3,444 to 18,452) 
5.1% 

(-72.0 to 275.2) 
316 

(294 to 339) 
-21.3% 

(-27.5 to -14.1) 
35,349 

(17,967 to 63,167) 
-24.2% 

(-67.8 to 77.8) 

China 
359,966 

(248,027 to 475,661) 
26.1% 

(-10.3 to 77.4) 
11,886 

(9,815 to 14,767) 
-56.6% 

(-64.0 to -47.0) 
1,374,719 

(969,523 to 1,888,680) 
-43.2% 

(-56.9 to -25.5) 

Colombia 
30,190 

(7,624 to 51,156) 
-2.2% 

(-75.2 to 327.2) 
739 

(612 to 876) 
-24.2% 

(-37.5 to -10.6) 
102,285 

(49,616 to 183,088) 
-28.8% 

(-71.7 to 67.5) 

Comoros 
439 

(132 to 782) 
4.5% 

(-72.4 to 514.5) 
42 

(31 to 59) 
-13.8% 

(-39.6 to 29.2) 
3,029 

(1,963 to 4,322) 
-14.3% 

(-49.2 to 48.6) 

Congo 
3,801 

(1,063 to 6,520) 
4.7% 

(-73.0 to 454.6) 
163 

(115 to 221) 
-18.5% 

(-39.4 to 11.9) 
18,730 

(10,262 to 28,721) 
-15.7% 

(-57.8 to 61.5) 

Cook Islands 
7 

(2 to 11) 
3.6% 

(-71.3 to 300.2) 
0 

(0 to 0) 
-33.4% 

(-52.4 to -2.7) 
24 

(11 to 44) 
-19.6% 

(-69.3 to 94.0) 

Costa Rica 
2,860 

(838 to 4,631) 
1.5% 

(-71.8 to 273.5) 
86 

(76 to 97) 
-0.5% 

(-13.9 to 13.2) 
9,906 

(5,298 to 16,667) 
-9.4% 

(-59.9 to 103.5) 

Croatia 
1,579 

(444 to 2,489) 
-8.1% 

(-76.6 to 280.1) 
98 

(70 to 122) 
9.6% 

(-22.3 to 38.9) 
7,892 

(3,927 to 14,288) 
-19.1% 

(-62.1 to 86.6) 

Cuba 
4,105 

(1,142 to 6,896) 
-5.5% 

(-75.2 to 276.7) 
120 

(103 to 138) 
-29.2% 

(-39.5 to -18.2) 
11,668 

(5,783 to 20,845) 
-27.4% 

(-68.6 to 63.4) 

Cyprus 
616 

(170 to 987) 
-1.4% 

(-73.1 to 286.5) 
12 

(10 to 14) 
-51.9% 

(-60.8 to -41.3) 
1,226 

(587 to 2,275) 
-34.3% 

(-75.3 to 52.6) 

Czechia 
4,163 

(1,255 to 6,575) 
2.5% 

(-70.6 to 234.4) 
257 

(195 to 317) 
15.1% 

(-14.7 to 46.0) 
20,234 

(10,842 to 35,457) 
-10.6% 

(-56.4 to 101.5) 

North Korea 
5,162 

(1,382 to 9,075) 
-13.0% 

(-77.3 to 283.8) 
259 

(177 to 417) 
-24.7% 

(-46.4 to 8.1) 
28,174 

(15,412 to 46,236) 
-34.1% 

(-69.2 to 38.2) 

Democratic Republic of the Congo 
49,843 

(10,597 to 92,421) 
-5.2% 

(-78.8 to 449.8) 
2,705 

(1,904 to 3,949) 
-9.8% 

(-33.0 to 19.4) 
266,322 

(157,817 to 418,849) 
-14.7% 

(-51.1 to 46.9) 

Denmark 
2,267 

(606 to 3,531) 
-3.0% 

(-66.7 to 200.5) 
135 

(119 to 151) 
37.7% 

(16.4 to 60.6) 
7,279 

(4,319 to 12,653) 
-5.6% 

(-52.1 to 86.7) 

Djibouti 
800 

(212 to 1,429) 
9.8% 

(-72.2 to 463.7) 
59 

(41 to 83) 
-4.7% 

(-33.1 to 34.4) 
4,900 

(3,085 to 7,082) 
-3.7% 

(-43.5 to 64.0) 

Dominica 
49 

(17 to 78) 
8.0% 

(-68.9 to 372.8) 
3 

(2 to 3) 
-14.2% 

(-34.1 to 9.7) 
263 

(153 to 408) 
-4.1% 

(-50.5 to 94.6) 

Dominican Republic 
6,379 

(1,815 to 10,939) 
22.4% 

(-65.0 to 364.0) 
155 

(124 to 204) 
-27.6% 

(-42.9 to -8.0) 
22,957 

(11,030 to 39,726) 
-7.7% 

(-57.6 to 93.9) 
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Ecuador 
17,237 

(5,412 to 29,200) 
7.4% 

(-67.4 to 375.3) 
391 

(260 to 520) 
-32.6% 

(-54.3 to -10.6) 
57,008 

(28,159 to 95,303) 
-25.5% 

(-69.7 to 65.8) 

Egypt 
52,019 

(13,581 to 88,282) 
13.9% 

(-68.9 to 450.6) 
707 

(495 to 884) 
-16.1% 

(-45.8 to 12.0) 
141,500 

(63,436 to 258,099) 
-17.9% 

(-65.5 to 109.1) 

El Salvador 
3,575 

(850 to 6,058) 
11.2% 

(-72.3 to 345.4) 
66 

(49 to 83) 
-31.6% 

(-47.0 to -12.0) 
10,804 

(4,827 to 19,130) 
-22.7% 

(-67.5 to 71.4) 

Equatorial Guinea 
1,372 

(342 to 2,319) 
58.1% 

(-63.0 to 1,019.9) 
35 

(22 to 54) 
-38.5% 

(-60.8 to -3.6) 
5,431 

(2,708 to 8,957) 
-7.0% 

(-59.2 to 96.9) 

Eritrea 
4,035 

(989 to 7,500) 
9.2% 

(-74.1 to 601.4) 
373 

(266 to 509) 
6.6% 

(-21.8 to 38.6) 
30,121 

(19,629 to 43,904) 
-2.5% 

(-37.5 to 52.6) 

Estonia 
526 

(164 to 808) 
15.9% 

(-66.8 to 323.9) 
30 

(24 to 35) 
-47.9% 

(-58.5 to -34.9) 
2,532 

(1,368 to 4,280) 
-36.0% 

(-64.8 to 14.5) 

Eswatini 
689 

(161 to 1,221) 
21.5% 

(-74.5 to 581.7) 
34 

(22 to 46) 
-6.2% 

(-41.1 to 44.5) 
3,765 

(2,243 to 5,795) 
6.5% 

(-43.9 to 100.2) 

Ethiopia 
50,042 

(26,329 to 75,113) 
10.0% 

(-44.1 to 187.2) 
5,212 

(4,266 to 6,245) 
-37.2% 

(-52.4 to -14.9) 
378,228 

(303,894 to 478,535) 
-33.4% 

(-49.1 to -10.0) 

Fiji 
381 

(111 to 616) 
7.7% 

(-66.1 to 369.4) 
17 

(12 to 23) 
-12.7% 

(-38.5 to 24.3) 
2,220 

(1,217 to 3,480) 
-3.7% 

(-48.5 to 86.2) 

Finland 
2,532 

(765 to 3,994) 
8.4% 

(-70.3 to 205.2) 
126 

(110 to 140) 
16.7% 

(3.5 to 31.1) 
7,784 

(4,342 to 14,023) 
-3.8% 

(-56.3 to 112.4) 

France 
47,359 

(16,632 to 74,013) 
8.8% 

(-60.2 to 280.8) 
2,011 

(1,743 to 2,243) 
-2.4% 

(-12.6 to 6.7) 
116,702 

(65,076 to 214,831) 
-10.1% 

(-52.8 to 83.5) 

Gabon 
1,566 

(334 to 2,705) 
9.5% 

(-71.5 to 428.1) 
48 

(33 to 69) 
-27.9% 

(-48.2 to 0.2) 
6,638 

(3,389 to 10,844) 
-18.5% 

(-63.0 to 59.9) 

Gambia 
1,352 

(302 to 2,437) 
15.6% 

(-75.9 to 510.4) 
76 

(53 to 103) 
21.2% 

(-20.6 to 85.7) 
6,840 

(4,204 to 9,853) 
16.3% 

(-33.1 to 121.1) 

Georgia 
1,345 

(409 to 2,187) 
-4.9% 

(-75.0 to 258.9) 
64 

(50 to 76) 
5.6% 

(-16.6 to 28.5) 
6,456 

(3,461 to 10,518) 
-15.5% 

(-59.3 to 74.8) 

Germany 
74,433 

(22,871 to 112,811) 
14.9% 

(-62.9 to 218.6) 
3,147 

(2,765 to 3,455) 
69.5% 

(52.8 to 83.7) 
185,643 

(98,911 to 356,086) 
5.9% 

(-47.7 to 144.9) 

Ghana 
20,839 

(5,733 to 35,587) 
22.5% 

(-68.9 to 500.0) 
620 

(416 to 817) 
11.4% 

(-32.4 to 66.5) 
78,351 

(41,633 to 127,923) 
13.0% 

(-46.4 to 137.4) 

Greece 
4,020 

(1,041 to 6,328) 
1.7% 

(-73.8 to 225.6) 
181 

(164 to 196) 
107.6% 

(89.2 to 127.2) 
10,648 

(5,776 to 19,089) 
15.2% 

(-52.3 to 205.6) 

Greenland 
30 

(10 to 47) 
-3.0% 

(-70.2 to 241.2) 
2 

(1 to 2) 
-33.4% 

(-47.7 to -17.4) 
151 

(81 to 259) 
-29.3% 

(-64.7 to 40.6) 

Grenada 
62 

(17 to 102) 
7.8% 

(-66.5 to 311.2) 
2 

(2 to 3) 
-39.5% 

(-49.9 to -27.8) 
254 

(138 to 413) 
-28.1% 

(-64.3 to 46.0) 

Guam 
61 

(21 to 100) 
3.4% 

(-65.7 to 282.0) 
1 

(0 to 1) 
42.2% 

(-44.6 to 133.0) 
201 

(76 to 378) 
3.1% 

(-61.8 to 219.0) 

Guatemala 
10,197 

(2,788 to 16,910) 
10.3% 

(-69.1 to 404.5) 
327 

(277 to 384) 
-39.3% 

(-48.7 to -28.9) 
45,501 

(24,813 to 73,550) 
-23.9% 

(-61.9 to 52.0) 

Guinea 
8,030 

(1,687 to 16,067) 
10.3% 

(-75.5 to 499.5) 
401 

(264 to 539) 
16.0% 

(-30.1 to 82.8) 
40,224 

(22,795 to 65,629) 
7.4% 

(-42.1 to 107.7) 



 
30 

Guinea-Bissau 
1,243 

(239 to 2,341) 
-0.1% 

(-81.8 to 547.0) 
76 

(53 to 102) 
9.6% 

(-28.1 to 62.6) 
7,169 

(4,197 to 11,060) 
0.8% 

(-43.1 to 82.9) 

Guyana 
494 

(143 to 810) 
14.1% 

(-68.3 to 291.3) 
26 

(20 to 34) 
-10.8% 

(-35.8 to 16.5) 
2,625 

(1,518 to 3,892) 
-3.4% 

(-47.5 to 77.5) 

Haiti 
6,452 

(1,574 to 11,690) 
-7.6% 

(-80.4 to 366.7) 
461 

(338 to 633) 
-28.0% 

(-47.3 to -4.4) 
41,456 

(25,671 to 61,579) 
-27.2% 

(-56.0 to 22.2) 

Honduras 
5,930 

(1,308 to 10,386) 
-3.7% 

(-78.8 to 407.7) 
263 

(182 to 362) 
-28.2% 

(-50.0 to -0.5) 
29,360 

(16,232 to 45,500) 
-27.9% 

(-62.2 to 45.9) 

Hungary 
3,177 

(1,018 to 5,092) 
-5.3% 

(-72.6 to 253.4) 
174 

(139 to 212) 
-12.8% 

(-32.5 to 6.6) 
15,020 

(7,858 to 26,371) 
-25.9% 

(-68.1 to 63.4) 

Iceland 
168 

(47 to 260) 
14.7% 

(-65.8 to 265.5) 
5 

(4 to 5) 
43.1% 

(26.7 to 62.3) 
396 

(206 to 755) 
10.6% 

(-51.1 to 130.0) 

India 
457,420 

(325,186 to 602,651) 
6.7% 

(-23.6 to 54.5) 
31,176 

(22,983 to 35,983) 
-31.2% 

(-42.5 to -15.2) 
2,646,968 

(2,052,364 to 3,304,933) 
-29.0% 

(-41.5 to -10.1) 

Indonesia 
92,528 

(61,423 to 124,849) 
16.3% 

(-20.4 to 73.3) 
905 

(218 to 1,422) 
-10.2% 

(-31.6 to 20.3) 
248,916 

(144,392 to 364,035) 
2.0% 

(-26.9 to 47.2) 

Iran 
39,827 

(27,032 to 52,554) 
13.4% 

(-19.7 to 58.6) 
604 

(543 to 769) 
-55.1% 

(-61.6 to -44.3) 
98,687 

(67,059 to 139,669) 
-40.0% 

(-56.1 to -17.8) 

Iraq 
19,238 

(5,800 to 32,017) 
12.8% 

(-68.7 to 361.3) 
314 

(240 to 409) 
-48.9% 

(-61.0 to -33.5) 
52,367 

(25,909 to 87,928) 
-32.9% 

(-68.9 to 28.7) 

Ireland 
2,888 

(887 to 4,474) 
12.2% 

(-65.1 to 288.6) 
85 

(74 to 95) 
7.6% 

(-6.6 to 22.5) 
6,728 

(3,555 to 12,479) 
-3.5% 

(-57.0 to 125.6) 

Israel 
5,001 

(1,654 to 7,850) 
13.0% 

(-60.1 to 312.0) 
125 

(111 to 139) 
38.1% 

(22.6 to 54.8) 
11,159 

(5,713 to 21,197) 
7.3% 

(-49.8 to 146.8) 

Italy 
22,897 

(15,348 to 31,205) 
-3.3% 

(-27.6 to 26.6) 
1,541 

(1,248 to 1,738) 
113.1% 

(74.0 to 138.2) 
69,514 

(49,195 to 100,631) 
8.1% 

(-16.8 to 36.9) 

Jamaica 
1,569 

(444 to 2,585) 
0.2% 

(-70.9 to 261.5) 
63 

(46 to 82) 
-1.3% 

(-27.8 to 32.7) 
6,090 

(3,192 to 9,979) 
-11.8% 

(-56.9 to 73.2) 

Japan 
47,554 

(31,556 to 64,782) 
11.5% 

(-8.4 to 33.6) 
1,705 

(1,452 to 1,860) 
108.0% 

(97.8 to 117.9) 
120,161 

(79,423 to 190,673) 
16.5% 

(-4.0 to 43.3) 

Jordan 
5,515 

(1,556 to 8,939) 
3.3% 

(-69.2 to 288.1) 
77 

(63 to 97) 
-55.0% 

(-65.3 to -42.4) 
13,622 

(6,589 to 24,303) 
-37.8% 

(-70.6 to 25.1) 

Kazakhstan 
9,430 

(2,663 to 15,433) 
6.9% 

(-73.5 to 308.4) 
369 

(322 to 426) 
27.1% 

(6.7 to 49.4) 
43,810 

(24,202 to 73,500) 
0.7% 

(-51.1 to 125.4) 

Kenya 
35,642 

(25,413 to 47,859) 
5.2% 

(-20.5 to 47.4) 
2,037 

(1,584 to 2,527) 
-8.8% 

(-32.4 to 23.4) 
178,110 

(137,309 to 220,747) 
-3.2% 

(-21.4 to 20.1) 

Kiribati 
46 

(11 to 82) 
-5.2% 

(-79.6 to 300.2) 
3 

(2 to 4) 
-11.5% 

(-33.9 to 24.1) 
314 

(187 to 474) 
-13.1% 

(-52.9 to 59.4) 

Kuwait 
2,206 

(585 to 3,563) 
-0.5% 

(-73.5 to 292.5) 
23 

(19 to 28) 
-43.3% 

(-54.4 to -29.4) 
4,884 

(1,967 to 9,507) 
-28.6% 

(-74.8 to 82.5) 

Kyrgyzstan 
3,245 

(879 to 5,504) 
-4.9% 

(-78.3 to 349.3) 
204 

(167 to 246) 
-2.6% 

(-23.6 to 26.4) 
19,728 

(12,491 to 29,756) 
-15.5% 

(-54.4 to 54.9) 

Laos 
2,532 

(641 to 4,327) 
14.4% 

(-75.3 to 711.5) 
40 

(24 to 81) 
-32.7% 

(-51.8 to -11.8) 
9,119 

(3,591 to 16,393) 
-12.0% 

(-68.9 to 141.9) 



 
31 

Latvia 
652 

(202 to 1,035) 
10.0% 

(-67.8 to 353.4) 
36 

(27 to 45) 
-32.7% 

(-49.8 to -11.6) 
3,248 

(1,754 to 5,746) 
-21.9% 

(-60.1 to 40.1) 

Lebanon 
2,373 

(737 to 4,005) 
7.9% 

(-69.6 to 384.7) 
101 

(83 to 125) 
-42.3% 

(-56.6 to -22.9) 
8,159 

(4,654 to 13,262) 
-37.0% 

(-67.6 to 15.7) 

Lesotho 
967 

(208 to 1,740) 
32.8% 

(-73.0 to 471.7) 
51 

(37 to 68) 
30.1% 

(-18.4 to 111.6) 
5,424 

(3,076 to 8,094) 
37.5% 

(-27.6 to 166.0) 

Liberia 
3,101 

(645 to 5,819) 
-4.8% 

(-82.1 to 457.8) 
148 

(91 to 215) 
-19.1% 

(-50.5 to 24.2) 
14,729 

(8,273 to 22,413) 
-23.9% 

(-62.5 to 42.6) 

Libya 
2,826 

(810 to 4,571) 
3.6% 

(-71.8 to 457.8) 
70 

(46 to 100) 
-34.4% 

(-53.8 to -8.1) 
8,771 

(4,553 to 14,560) 
-28.7% 

(-65.7 to 55.0) 

Lithuania 
1,005 

(325 to 1,556) 
5.6% 

(-68.7 to 280.1) 
67 

(54 to 80) 
-29.5% 

(-44.0 to -13.9) 
5,584 

(3,236 to 9,039) 
-22.2% 

(-56.5 to 37.8) 

Luxembourg 
421 

(141 to 651) 
7.3% 

(-66.1 to 259.8) 
15 

(13 to 18) 
6.8% 

(-7.9 to 24.9) 
1,096 

(585 to 1,956) 
-10.5% 

(-58.3 to 77.3) 

Madagascar 
16,688 

(4,354 to 31,234) 
-4.7% 

(-78.7 to 328.3) 
1,090 

(820 to 1,470) 
-19.9% 

(-39.8 to 1.6) 
99,907 

(65,835 to 144,986) 
-15.5% 

(-50.0 to 35.7) 

Malawi 
11,651 

(2,718 to 21,237) 
0.7% 

(-75.0 to 391.5) 
1,094 

(795 to 1,408) 
-19.0% 

(-36.0 to 1.3) 
86,598 

(58,299 to 124,396) 
-13.1% 

(-42.8 to 32.8) 

Malaysia 
13,612 

(3,531 to 22,125) 
14.0% 

(-67.4 to 282.3) 
216 

(186 to 261) 
-31.7% 

(-42.1 to -17.0) 
43,470 

(17,072 to 78,362) 
-11.9% 

(-67.0 to 107.9) 

Maldives 
202 

(61 to 346) 
5.0% 

(-66.4 to 438.5) 
4 

(3 to 8) 
-48.0% 

(-60.5 to -27.9) 
756 

(321 to 1,374) 
-33.1% 

(-72.3 to 78.0) 

Mali 
12,226 

(2,788 to 23,661) 
27.1% 

(-69.7 to 616.7) 
738 

(488 to 1,012) 
10.0% 

(-25.5 to 61.2) 
64,680 

(37,824 to 98,313) 
14.8% 

(-32.3 to 96.2) 

Malta 
195 

(57 to 314) 
14.8% 

(-64.9 to 308.5) 
6 

(5 to 6) 
50.2% 

(32.1 to 71.0) 
453 

(227 to 852) 
11.8% 

(-50.2 to 171.8) 

Marshall Islands 
19 

(5 to 35) 
3.7% 

(-79.3 to 408.1) 
1 

(1 to 1) 
-4.0% 

(-33.3 to 35.4) 
108 

(57 to 167) 
-3.4% 

(-54.6 to 104.9) 

Mauritania 
2,681 

(760 to 4,600) 
4.9% 

(-73.1 to 395.9) 
103 

(72 to 135) 
-4.3% 

(-38.2 to 38.5) 
10,669 

(5,982 to 17,029) 
-10.4% 

(-53.3 to 72.6) 

Mauritius 
706 

(238 to 1,124) 
20.4% 

(-64.9 to 476.6) 
52 

(47 to 57) 
17.9% 

(4.7 to 32.2) 
4,443 

(2,647 to 6,998) 
17.3% 

(-42.0 to 147.5) 

Mexico 
97,906 

(66,968 to 130,110) 
-5.4% 

(-28.9 to 22.7) 
2,590 

(2,171 to 3,010) 
-24.0% 

(-35.9 to -12.0) 
347,067 

(248,049 to 468,840) 
-27.2% 

(-42.6 to -10.5) 

Micronesia (Federated States of) 
36 

(7 to 62) 
-0.7% 

(-77.8 to 294.4) 
1 

(1 to 2) 
-16.9% 

(-41.3 to 19.1) 
193 

(100 to 310) 
-14.0% 

(-55.8 to 63.7) 

Monaco 
20 

(6 to 31) 
5.3% 

(-68.0 to 259.6) 
0 

(0 to 0) 
31.0% 

(-22.9 to 96.8) 
43 

(17 to 88) 
1.3% 

(-61.4 to 154.1) 

Mongolia 
1,499 

(319 to 2,592) 
13.0% 

(-74.3 to 436.7) 
59 

(46 to 73) 
-34.3% 

(-49.0 to -14.0) 
7,458 

(3,924 to 12,135) 
-20.8% 

(-59.5 to 53.7) 

Montenegro 
201 

(56 to 327) 
-1.4% 

(-72.3 to 259.8) 
5 

(4 to 7) 
-19.6% 

(-36.9 to 4.2) 
710 

(302 to 1,357) 
-16.6% 

(-64.8 to 88.9) 

Morocco 
15,675 

(3,773 to 27,016) 
9.9% 

(-71.9 to 348.6) 
617 

(448 to 779) 
-37.7% 

(-50.9 to -19.9) 
61,406 

(35,318 to 99,584) 
-27.3% 

(-60.6 to 31.5) 
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Mozambique 
20,223 

(3,815 to 37,370) 
21.9% 

(-74.8 to 614.8) 
1,437 

(1,060 to 2,033) 
-17.9% 

(-38.8 to 8.5) 
129,022 

(76,503 to 190,701) 
-5.5% 

(-42.8 to 50.1) 

Myanmar 
21,074 

(5,879 to 37,540) 
13.2% 

(-70.8 to 464.1) 
520 

(301 to 712) 
-33.4% 

(-51.9 to -7.1) 
85,397 

(37,180 to 147,646) 
-11.2% 

(-62.3 to 109.4) 

Namibia 
1,347 

(403 to 2,377) 
13.9% 

(-68.7 to 375.6) 
60 

(43 to 85) 
-9.4% 

(-36.7 to 28.2) 
6,555 

(3,787 to 10,215) 
-3.7% 

(-52.1 to 76.5) 

Nauru 
5 

(1 to 8) 
-6.3% 

(-76.1 to 361.3) 
0 

(0 to 0) 
3.7% 

(-25.8 to 43.6) 
24 

(12 to 39) 
-14.5% 

(-61.2 to 99.9) 

Nepal 
11,066 

(2,421 to 19,669) 
14.4% 

(-75.3 to 555.0) 
1,253 

(839 to 1,676) 
-19.8% 

(-40.4 to 11.9) 
84,578 

(52,279 to 128,683) 
-23.7% 

(-55.3 to 38.0) 

Netherlands 
8,766 

(2,585 to 13,716) 
18.1% 

(-64.7 to 325.2) 
373 

(330 to 412) 
32.3% 

(20.0 to 46.1) 
23,869 

(13,540 to 43,365) 
7.6% 

(-49.3 to 144.8) 

New Zealand 
2,377 

(936 to 3,587) 
-9.9% 

(-62.6 to 132.7) 
62 

(57 to 68) 
-33.9% 

(-39.9 to -27.9) 
6,211 

(3,583 to 10,253) 
-31.2% 

(-60.1 to 17.1) 

Nicaragua 
3,500 

(841 to 6,540) 
-3.6% 

(-77.1 to 362.6) 
80 

(67 to 99) 
-39.0% 

(-48.1 to -28.6) 
11,403 

(5,742 to 20,317) 
-35.2% 

(-71.2 to 40.0) 

Niger 
12,533 

(2,162 to 26,972) 
-2.6% 

(-81.1 to 459.6) 
683 

(390 to 1,084) 
9.3% 

(-32.5 to 68.0) 
63,410 

(33,606 to 101,665) 
-0.7% 

(-47.4 to 78.7) 

Nigeria 
170,702 

(118,786 to 224,352) 
11.7% 

(-14.3 to 56.5) 
4,878 

(2,880 to 6,788) 
-4.6% 

(-43.9 to 50.9) 
608,585 

(436,414 to 811,012) 
-1.9% 

(-26.5 to 29.1) 

Niue 
1 

(0 to 1) 
7.0% 

(-64.0 to 326.4) 
0 

(0 to 0) 
13.4% 

(-20.8 to 57.6) 
3 

(2 to 5) 
6.2% 

(-44.4 to 140.1) 

North Macedonia 
714 

(206 to 1,131) 
-2.6% 

(-75.7 to 202.0) 
42 

(31 to 55) 
-4.7% 

(-38.4 to 35.8) 
3,649 

(2,136 to 6,009) 
-19.2% 

(-61.2 to 61.2) 

Northern Mariana Islands 
17 

(4 to 29) 
-7.2% 

(-78.0 to 291.0) 
0 

(0 to 0) 
87.7% 

(-15.8 to 240.8) 
62 

(26 to 112) 
-7.0% 

(-66.4 to 229.9) 

Norway 
3,339 

(2,025 to 4,611) 
-0.1% 

(-29.8 to 36.6) 
107 

(98 to 114) 
-14.1% 

(-19.4 to -8.7) 
8,411 

(5,449 to 13,010) 
-19.2% 

(-38.1 to 6.2) 

Oman 
2,297 

(683 to 3,650) 
27.3% 

(-61.5 to 513.2) 
15 

(10 to 19) 
-37.6% 

(-55.3 to -11.4) 
4,681 

(1,695 to 8,985) 
-11.0% 

(-69.0 to 161.9) 

Pakistan 
91,541 

(44,758 to 138,269) 
5.4% 

(-45.3 to 144.1) 
7,867 

(6,098 to 10,253) 
-0.1% 

(-22.9 to 29.7) 
702,774 

(537,940 to 933,247) 
-5.1% 

(-31.5 to 36.9) 

Palau 
7 

(2 to 11) 
2.6% 

(-72.2 to 344.4) 
0 

(0 to 0) 
-9.1% 

(-32.7 to 22.2) 
42 

(24 to 65) 
-8.3% 

(-50.9 to 72.3) 

Palestine 
2,498 

(774 to 4,442) 
8.6% 

(-72.1 to 567.9) 
71 

(60 to 92) 
-41.9% 

(-53.9 to -28.2) 
8,579 

(4,988 to 13,509) 
-32.0% 

(-64.5 to 25.0) 

Panama 
3,014 

(847 to 4,866) 
21.0% 

(-66.2 to 525.1) 
63 

(50 to 76) 
-14.8% 

(-32.2 to 4.7) 
9,829 

(4,550 to 17,396) 
-0.2% 

(-56.6 to 151.1) 

Papua New Guinea 
3,172 

(775 to 5,779) 
1.0% 

(-76.1 to 360.8) 
176 

(118 to 263) 
17.2% 

(-16.2 to 70.7) 
19,696 

(10,732 to 30,527) 
8.2% 

(-42.6 to 125.8) 

Paraguay 
3,808 

(1,253 to 6,275) 
9.9% 

(-66.7 to 312.6) 
102 

(72 to 134) 
-0.9% 

(-34.9 to 39.6) 
13,853 

(7,143 to 23,066) 
-6.6% 

(-54.6 to 98.4) 

Peru 
24,466 

(6,969 to 40,938) 
1.6% 

(-70.6 to 339.6) 
294 

(221 to 404) 
-58.1% 

(-70.1 to -36.3) 
69,128 

(27,761 to 128,959) 
-39.0% 

(-77.4 to 57.8) 
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Philippines 
41,855 

(29,016 to 56,497) 
4.0% 

(-16.4 to 31.0) 
383 

(287 to 455) 
-8.2% 

(-28.1 to 9.7) 
116,068 

(78,784 to 164,451) 
-3.5% 

(-20.3 to 19.0) 

Poland 
12,308 

(8,037 to 16,538) 
13.0% 

(-17.3 to 51.0) 
1,161 

(941 to 1,326) 
83.4% 

(48.6 to 108.7) 
74,691 

(55,929 to 98,330) 
18.0% 

(-6.6 to 47.2) 

Portugal 
4,592 

(1,220 to 7,126) 
17.4% 

(-68.2 to 359.6) 
326 

(281 to 360) 
29.5% 

(14.5 to 43.5) 
14,936 

(9,267 to 24,385) 
-4.0% 

(-48.4 to 97.3) 

Puerto Rico 
1,818 

(531 to 2,911) 
-6.6% 

(-72.1 to 202.3) 
57 

(47 to 69) 
-53.4% 

(-62.1 to -43.6) 
5,878 

(2,724 to 10,579) 
-39.6% 

(-73.9 to 19.6) 

Qatar 
1,477 

(485 to 2,385) 
-6.7% 

(-74.4 to 201.3) 
13 

(10 to 19) 
-59.2% 

(-70.6 to -35.8) 
3,127 

(1,242 to 6,046) 
-45.2% 

(-81.5 to 28.4) 

South Korea 
21,404 

(5,486 to 32,888) 
0.1% 

(-72.5 to 219.4) 
564 

(422 to 642) 
-45.6% 

(-62.5 to -34.8) 
56,166 

(26,890 to 106,019) 
-40.7% 

(-73.2 to 29.6) 

Republic of Moldova 
977 

(291 to 1,613) 
-13.2% 

(-75.8 to 218.1) 
72 

(59 to 87) 
-38.1% 

(-50.4 to -24.2) 
5,543 

(3,542 to 8,420) 
-39.2% 

(-65.0 to 5.3) 

Romania 
6,526 

(1,925 to 10,401) 
-0.5% 

(-69.7 to 258.1) 
416 

(322 to 496) 
-3.2% 

(-25.1 to 18.2) 
35,052 

(19,816 to 56,062) 
-20.5% 

(-60.5 to 56.5) 

Russian 
41,005 

(27,958 to 54,875) 
-10.7% 

(-26.0 to 3.0) 
838 

(754 to 919) 
-41.6% 

(-47.0 to -36.6) 
108,613 

(71,621 to 162,868) 
-36.9% 

(-49.4 to -24.9) 

Rwanda 
7,911 

(1,724 to 14,528) 
-3.6% 

(-80.4 to 383.3) 
636 

(467 to 904) 
-29.1% 

(-47.8 to -2.9) 
51,636 

(34,412 to 75,020) 
-28.5% 

(-56.4 to 13.3) 

Saint Kitts and Nevis 
39 

(12 to 63) 
-9.4% 

(-72.5 to 271.4) 
1 

(1 to 2) 
-53.0% 

(-62.4 to -41.6) 
163 

(88 to 270) 
-44.5% 

(-73.1 to 13.9) 

Saint Lucia 
107 

(29 to 178) 
-2.6% 

(-76.2 to 280.8) 
6 

(5 to 7) 
-40.2% 

(-51.7 to -27.9) 
520 

(299 to 853) 
-31.7% 

(-66.0 to 39.8) 

Saint Vincent and the Grenadines 
69 

(17 to 113) 
10.2% 

(-70.1 to 441.0) 
4 

(3 to 5) 
-18.9% 

(-32.8 to -3.0) 
352 

(211 to 524) 
-13.3% 

(-53.9 to 55.1) 

Samoa 
80 

(24 to 136) 
5.2% 

(-72.1 to 401.4) 
2 

(2 to 3) 
-14.1% 

(-39.1 to 26.6) 
341 

(175 to 566) 
-8.0% 

(-56.3 to 90.1) 

San Marino 
13 

(4 to 20) 
0.2% 

(-70.3 to 236.2) 
0 

(0 to 0) 
-45.7% 

(-63.5 to -23.9) 
22 

(7 to 47) 
-11.7% 

(-75.0 to 189.1) 

São Tomé and Príncipe 
141 

(41 to 243) 
25.1% 

(-68.8 to 533.5) 
6 

(4 to 8) 
9.5% 

(-24.9 to 71.1) 
604 

(303 to 953) 
10.8% 

(-42.8 to 128.2) 

Saudi Arabia 
24,102 

(6,271 to 39,558) 
25.9% 

(-65.0 to 419.3) 
543 

(329 to 731) 
-39.1% 

(-57.1 to -15.5) 
80,462 

(37,741 to 144,059) 
-19.4% 

(-63.1 to 73.9) 

Senegal 
9,736 

(2,078 to 18,156) 
11.4% 

(-77.0 to 682.6) 
539 

(376 to 726) 
16.1% 

(-20.8 to 68.1) 
50,423 

(29,474 to 77,321) 
11.2% 

(-42.6 to 121.5) 

Serbia 
3,444 

(980 to 5,513) 
-6.4% 

(-72.3 to 251.1) 
170 

(123 to 209) 
-32.9% 

(-49.8 to -14.2) 
14,775 

(7,750 to 26,085) 
-32.6% 

(-68.8 to 32.4) 

Seychelles 
41 

(12 to 70) 
10.5% 

(-65.6 to 293.1) 
1 

(1 to 1) 
-40.0% 

(-50.8 to -26.7) 
156 

(73 to 265) 
-18.5% 

(-65.6 to 66.0) 

Sierra Leone 
4,916 

(974 to 9,070) 
4.5% 

(-78.0 to 468.7) 
254 

(156 to 360) 
11.0% 

(-29.7 to 67.2) 
24,982 

(13,071 to 38,676) 
3.6% 

(-43.7 to 88.1) 

Singapore 
2,099 

(603 to 3,370) 
13.7% 

(-71.2 to 324.3) 
29 

(25 to 32) 
8.8% 

(-4.3 to 22.6) 
4,420 

(1,834 to 9,156) 
-7.1% 

(-66.6 to 145.7) 



 
34 

Slovakia 
2,148 

(623 to 3,532) 
6.7% 

(-69.6 to 233.2) 
136 

(103 to 167) 
-13.7% 

(-34.8 to 12.1) 
11,740 

(6,646 to 19,713) 
-13.9% 

(-56.8 to 81.3) 

Slovenia 
718 

(221 to 1,132) 
-9.9% 

(-74.4 to 195.8) 
44 

(31 to 56) 
-2.2% 

(-31.4 to 25.7) 
3,202 

(1,765 to 5,439) 
-26.3% 

(-67.0 to 64.9) 

Solomon Islands 
225 

(51 to 410) 
4.1% 

(-76.7 to 396.3) 
11 

(8 to 16) 
6.4% 

(-23.5 to 54.4) 
1,322 

(743 to 2,091) 
1.6% 

(-46.0 to 116.3) 

Somalia 
9,108 

(1,372 to 19,866) 
-6.9% 

(-83.8 to 585.8) 
1,291 

(796 to 2,109) 
-0.9% 

(-23.6 to 30.6) 
94,814 

(56,205 to 146,348) 
-1.9% 

(-35.3 to 39.5) 

South Africa 
33,214 

(20,311 to 46,183) 
-1.3% 

(-35.7 to 53.6) 
1,179 

(1,006 to 1,356) 
-11.9% 

(-23.5 to 1.8) 
132,325 

(96,364 to 178,256) 
-16.4% 

(-36.9 to 10.9) 

South Sudan 
5,622 

(1,248 to 10,953) 
-10.3% 

(-83.2 to 302.7) 
563 

(395 to 772) 
0.8% 

(-23.7 to 40.2) 
44,306 

(30,068 to 63,012) 
2.1% 

(-37.5 to 60.7) 

Spain 
17,767 

(5,790 to 28,706) 
5.4% 

(-66.2 to 322.0) 
818 

(691 to 915) 
45.4% 

(27.1 to 62.3) 
46,938 

(25,478 to 86,310) 
-2.6% 

(-54.8 to 123.3) 

Sri Lanka 
11,228 

(2,760 to 18,557) 
5.5% 

(-76.4 to 333.5) 
347 

(234 to 486) 
-54.2% 

(-69.2 to -34.4) 
44,289 

(19,810 to 77,271) 
-33.9% 

(-72.6 to 39.7) 

Sudan 
19,218 

(5,103 to 33,204) 
12.3% 

(-71.6 to 455.5) 
623 

(421 to 853) 
-37.9% 

(-56.7 to -10.5) 
79,238 

(48,142 to 122,131) 
-27.5% 

(-60.8 to 30.9) 

Suriname 
376 

(122 to 606) 
10.3% 

(-64.8 to 439.2) 
16 

(12 to 20) 
-26.7% 

(-43.5 to -2.7) 
1,760 

(1,025 to 2,766) 
-15.8% 

(-56.3 to 70.4) 

Sweden 
3,689 

(1,573 to 5,654) 
-11.2% 

(-60.0 to 110.0) 
118 

(103 to 134) 
-25.2% 

(-34.9 to -13.6) 
9,557 

(5,508 to 16,370) 
-26.5% 

(-59.4 to 34.6) 

Switzerland 
4,415 

(1,266 to 6,831) 
-2.8% 

(-70.4 to 246.5) 
175 

(147 to 203) 
3.7% 

(-20.2 to 25.4) 
11,013 

(5,994 to 19,564) 
-14.4% 

(-61.7 to 94.2) 

Syrian Arab Republic 
5,147 

(1,473 to 8,531) 
9.3% 

(-71.0 to 416.0) 
145 

(100 to 201) 
-15.6% 

(-43.6 to 24.4) 
17,116 

(9,951 to 28,228) 
-12.4% 

(-53.7 to 88.5) 

Türkiye 
43,973 

(13,647 to 72,076) 
15.7% 

(-67.1 to 350.2) 
1,479 

(1,183 to 1,818) 
-52.1% 

(-61.9 to -39.0) 
153,904 

(87,880 to 251,337) 
-45.5% 

(-70.7 to 0.1) 

Taiwan (province of China) 
7,721 

(2,127 to 11,774) 
11.6% 

(-67.9 to 312.4) 
299 

(271 to 326) 
19.5% 

(7.6 to 31.1) 
32,140 

(15,708 to 57,965) 
-3.6% 

(-56.4 to 143.2) 

Tajikistan 
4,869 

(1,338 to 8,428) 
-10.0% 

(-74.9 to 257.0) 
467 

(344 to 621) 
-4.1% 

(-28.8 to 30.9) 
42,944 

(28,869 to 60,112) 
-10.5% 

(-46.7 to 44.6) 

Thailand 
25,162 

(7,863 to 40,960) 
31.2% 

(-60.0 to 483.8) 
989 

(755 to 1,241) 
-18.0% 

(-42.8 to 10.6) 
103,216 

(51,404 to 180,179) 
5.5% 

(-47.4 to 134.3) 

Timor-Leste 
522 

(145 to 918) 
16.4% 

(-67.2 to 567.4) 
7 

(5 to 14) 
-23.8% 

(-43.6 to 1.0) 
1,734 

(668 to 3,199) 
-5.2% 

(-62.4 to 145.5) 

Togo 
5,184 

(1,166 to 9,782) 
-10.8% 

(-78.8 to 343.0) 
241 

(153 to 335) 
11.6% 

(-29.4 to 65.1) 
24,271 

(13,213 to 38,099) 
-11.9% 

(-53.2 to 88.2) 

Tokelau 
0 

(0 to 1) 
5.6% 

(-77.2 to 384.7) 
0 

(0 to 0) 
32.3% 

(-4.4 to 82.5) 
3 

(2 to 4) 
19.7% 

(-34.8 to 124.9) 

Tonga 
37 

(11 to 60) 
6.7% 

(-72.6 to 333.4) 
1 

(1 to 1) 
-13.5% 

(-35.8 to 22.3) 
147 

(78 to 240) 
-4.0% 

(-51.2 to 104.7) 

Trinidad and Tobago 
933 

(265 to 1,537) 
3.5% 

(-68.7 to 296.9) 
38 

(28 to 48) 
-35.6% 

(-52.0 to -17.2) 
4,140 

(2,231 to 7,015) 
-22.3% 

(-60.9 to 60.4) 
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Tunisia 
4,598 

(1,332 to 7,796) 
17.8% 

(-70.6 to 373.4) 
113 

(82 to 161) 
-42.0% 

(-57.3 to -22.2) 
13,331 

(6,992 to 23,207) 
-31.4% 

(-66.7 to 35.5) 

Turkmenistan 
2,504 

(598 to 4,328) 
11.9% 

(-73.6 to 278.1) 
148 

(100 to 206) 
47.3% 

(-2.8 to 114.8) 
16,092 

(9,040 to 25,360) 
22.5% 

(-38.7 to 139.8) 

Tuvalu 
4 

(1 to 7) 
3.4% 

(-73.1 to 297.4) 
0 

(0 to 0) 
-18.5% 

(-36.8 to 4.4) 
21 

(11 to 33) 
-14.2% 

(-57.2 to 76.8) 

Uganda 
32,443 

(6,989 to 58,736) 
10.3% 

(-76.3 to 595.5) 
1,553 

(1,163 to 2,046) 
-13.4% 

(-38.5 to 21.9) 
156,048 

(98,147 to 235,170) 
-1.6% 

(-45.0 to 78.0) 

Ukraine 
12,868 

(4,047 to 20,913) 
-11.2% 

(-72.0 to 199.8) 
425 

(303 to 553) 
-30.3% 

(-49.4 to -8.5) 
49,970 

(26,971 to 82,168) 
-26.6% 

(-66.1 to 46.6) 

United Arab Emirates 
5,335 

(1,735 to 8,863) 
-3.0% 

(-68.4 to 228.4) 
48 

(38 to 60) 
-60.2% 

(-68.7 to -43.6) 
15,054 

(5,805 to 28,385) 
-41.8% 

(-76.3 to 31.5) 

UK 
42,922 

(29,133 to 57,869) 
5.5% 

(-10.0 to 20.0) 
1,067 

(972 to 1,131) 
-24.3% 

(-30.8 to -20.0) 
102,392 

(70,294 to 151,734) 
-17.3% 

(-30.3 to -4.9) 

Tanzania 
40,002 

(9,568 to 72,527) 
13.6% 

(-67.2 to 520.9) 
2,890 

(2,209 to 3,715) 
-24.9% 

(-46.0 to -3.1) 
254,132 

(164,749 to 371,644) 
-12.2% 

(-44.9 to 42.4) 

USA 
131,613 

(82,178 to 180,640) 
16.5% 

(-10.0 to 39.9) 
3,426 

(3,214 to 3,570) 
29.3% 

(24.7 to 33.0) 
386,335 

(245,396 to 600,739) 
9.0% 

(-11.8 to 34.8) 

Virgin Islands 
50 

(16 to 78) 
0.0% 

(-69.5 to 306.4) 
1 

(1 to 2) 
-18.5% 

(-40.2 to 8.9) 
193 

(90 to 330) 
-10.7% 

(-59.8 to 95.4) 

Uruguay 
1,779 

(421 to 2,893) 
14.5% 

(-72.9 to 309.8) 
73 

(67 to 79) 
18.5% 

(6.4 to 30.4) 
6,417 

(3,532 to 10,629) 
2.1% 

(-52.4 to 115.5) 

Uzbekistan 
17,179 

(4,639 to 27,932) 
14.9% 

(-65.8 to 391.2) 
902 

(761 to 1,067) 
0.0% 

(-18.2 to 21.9) 
103,303 

(65,442 to 160,865) 
3.2% 

(-41.1 to 91.0) 

Vanuatu 
104 

(23 to 181) 
4.0% 

(-75.5 to 419.2) 
5 

(3 to 6) 
8.4% 

(-22.1 to 57.8) 
570 

(299 to 892) 
4.6% 

(-47.9 to 112.0) 

Venezuela 
16,559 

(5,129 to 28,253) 
-5.0% 

(-73.1 to 326.6) 
611 

(452 to 776) 
-4.5% 

(-29.9 to 20.1) 
70,432 

(36,755 to 122,188) 
-16.4% 

(-60.1 to 93.4) 

Viet Nam 
32,978 

(7,580 to 56,040) 
28.1% 

(-72.0 to 526.6) 
79 

(15 to 326) 
-20.6% 

(-34.2 to 10.2) 
77,438 

(17,792 to 164,318) 
11.3% 

(-76.6 to 352.6) 

Yemen 
12,930 

(2,526 to 24,018) 
7.7% 

(-79.8 to 641.9) 
441 

(274 to 612) 
-26.0% 

(-46.2 to 3.7) 
54,109 

(28,194 to 85,439) 
-21.6% 

(-57.1 to 61.3) 

Zambia 
16,067 

(4,093 to 28,828) 
10.1% 

(-68.8 to 411.1) 
1,706 

(1,215 to 2,358) 
45.1% 

(3.4 to 99.3) 
134,735 

(88,958 to 188,670) 
34.5% 

(-15.7 to 133.5) 

Zimbabwe 
8,260 

(1,964 to 15,310) 
3.4% 

(-75.9 to 407.9) 
530 

(341 to 773) 
13.8% 

(-24.9 to 61.2) 
50,411 

(29,431 to 75,589) 
15.1% 

(-37.6 to 101.8) 
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Table 2. Age-standardised incidence, prevalence, death, and DALY rates of idiopathic epilepsy per 100,000 people by seven GBD super-regions, 21 GBD 
regions, and 204 countries/territories, both sexes, 2021 

 

Region, country Incidence rate (95% UI) Prevalence rate (95% UI) Death rate (95% UI) DALYs rate (95% UI) 

Global 
42.8 

(31.2 to 53.7) 307.4 
(234.7 to 389.0) 

1.7 
(1.5 to 1.9) 

177.8 
(137.7 to 225.9) 

High income region 
52.5 

(34.8 to 71.7) 343.7 
(233.4 to 454.9) 

1.1 
(1.0 to 1.1) 

119.1 
(79.4 to 179.9) 

High income Asia Pacific 
45.0 

(27.4 to 62.6) 276.7 
(168.6 to 384.4) 

0.7 
(0.7 to 0.7) 

92.9 
(59.1 to 144.3) 

High income North America 
42.2 

(27.0 to 59.6) 334.7 
(218.9 to 460.7) 

0.8 
(0.7 to 0.8) 

109.4 
(69.2 to 168.0) 

Southern Latin America 
51.8 

(25.0 to 78.4) 339.7 
(161.0 to 515.6) 

1.0 
(0.9 to 1.1) 

136.7 
(80.7 to 216.4) 

Western Europe 
65.3 

(41.3 to 89.1) 381.1 
(238.1 to 502.5) 

1.4 
(1.3 to 1.5) 

135.0 
(91.1 to 204.0) 

Australasia 
48.9 

(19.8 to 75.9) 316.1 
(123.3 to 491.0) 

0.9 
(0.9 to 1.0) 

111.6 
(60.8 to 199.7) 

Latin America and Caribbean 
63.2 

(45.4 to 82.4) 470.6 
(346.3 to 607.6) 

1.7 
(1.6 to 1.9) 

220.7 
(164.8 to 296.9) 

Central Latin America 
69.7 

(48.4 to 92.2) 537.4 
(384.2 to 714.3) 

1.9 
(1.7 to 2.2) 

250.7 
(179.2 to 337.2) 

Tropical Latin America 
55.2 

(37.1 to 73.7) 389.5 
(262.4 to 529.0) 

1.5 

(1.5 to 1.6) 
183.1 

(130.2 to 256.0) 

Andean Latin America 
71.7 

(38.7 to 103.6) 561.9 
(309.6 to 821.7) 

1.4 
(1.2 to 1.7) 

232.5 
(144.5 to 347.5) 

Caribbean 
52.5 

(32.9 to 73.7) 371.1 
(236.3 to 507.4) 

2.0 
(1.7 to 2.5) 

220.7 
(159.6 to 303.9) 

Sub-Saharan Africa 
56.8 

(40.1 to 74.0) 386.3 
(286.7 to 491.3) 

4.9 
(4.1 to 5.7) 

345.3 
(274.3 to 426.0) 

Southern sub-Saharan Africa 
56.6 

(36.8 to 78.6) 403.7 
(271.2 to 545.3) 

2.5 
(2.2 to 3.1) 

257.2 
(195.2 to 330.5) 
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Western sub-Saharan Africa 
59.3 

(42.2 to 77.3) 404.5 
(293.9 to 526.1) 

3.6 
(2.4 to 4.5) 

299.7 
(216.0 to 386.8) 

Central sub-Saharan Africa 
55.6 

(22.4 to 88.9) 394.3 
(177.8 to 625.8) 

3.9 
(2.9 to 5.4) 

334.5 
(220.9 to 477.2) 

Eastern sub-Saharan Africa 
54.0 

(36.0 to 73.2) 355.2 
(242.0 to 477.8) 

7.5 
(6.4 to 8.9) 

423.5 
(345.1 to 519.7) 

North Africa and Middle East 
47.4 

(32.3 to 66.7) 316.2 
(217.5 to 430.7) 

1.3 
(1.1 to 1.5) 

158.6 
(113.9 to 219.8) 

Southeast Asia, east Asia, and 
Oceania 

31.5 
(22.0 to 40.9) 232.2 

(168.0 to 298.2) 

0.7 
(0.6 to 0.8) 

104.6 
(74.9 to 142.6) 

Southeast Asia 
37.1 

(25.4 to 50.8) 263.0 
(186.3 to 349.7) 

0.6 
(0.4 to 0.7) 

110.5 
(75.1 to 155.6) 

Oceania 
29.7 

(11.9 to 48.4) 248.8 
(111.2 to 390.5) 

1.7 
(1.3 to 2.5) 

187.9 
(116.0 to 276.4) 

East Asia 
28.2 

(19.2 to 37.4) 216.1 
(149.9 to 279.2) 

0.8 
(0.7 to 1.0) 

102.0 
(74.1 to 138.7) 

Central Europe, eastern Europe, and 
central Asia 

39.4 
(27.1 to 52.7) 326.3 

(228.0 to 425.3) 

1.5 
(1.3 to 1.6) 

163.0 
(125.0 to 213.4) 

Central Asia 
47.4 

(27.5 to 66.2) 449.7 
(262.4 to 619.7) 

2.6 
(2.3 to 2.9) 

280.7 
(214.2 to 367.4) 

Eastern Europe 
33.2 

(22.0 to 45.3) 226.5 
(152.2 to 303.9) 

0.6 
(0.5 to 0.7) 

87.1 
(58.1 to 124.7) 

Central Europe 
41.9 

(28.0 to 59.0) 387.9 
(266.4 to 516.7) 

1.8 
(1.5 to 2.0) 

174.6 
(127.6 to 239.8) 

South Asia 
33.1 

(23.4 to 42.5) 259.7 
(190.7 to 329.9) 

2.6 
(1.9 to 2.9) 

199.2 
(156.4 to 246.2) 

     

Countries     

Afghanistan 
43.9 

(10.2 to 83.9) 317.9 
(70.6 to 594.2) 

3.3 
(2.5 to 4.3) 

293.1 
(182.3 to 448.9) 

Albania 
43.6 

(11.1 to 70.7) 437.1 
(113.6 to 705.2) 

2.0 
(1.5 to 2.9) 

215.2 
(123.5 to 367.3) 
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Algeria 
43.9 

(11.8 to 74.7) 284.4 
(72.0 to 471.3) 

1.1 
(0.9 to 1.5) 

139.9 
(73.0 to 230.3) 

American Samoa 
40.3 

(10.5 to 65.5) 366.2 
(92.7 to 594.3) 

1.4 
(1.0 to 1.7) 

195.8 
(104.3 to 317.1) 

Andorra 
59.6 

(17.2 to 92.1) 348.7 
(100.7 to 530.1) 

0.7 
(0.4 to 0.9) 

103.6 
(46.1 to 201.8) 

Angola 
69.3 

(18.7 to 119.9) 542.0 
(142.7 to 917.0) 

3.9 
(2.8 to 5.1) 

388.6 
(208.2 to 604.8) 

Antigua and Barbuda 
79.1 

(21.1 to 126.7) 662.3 
(195.6 to 1,027.4) 

3.2 
(3.0 to 3.5) 

322.8 
(184.9 to 523.2) 

Argentina 
45.6 

(11.4 to 77.2) 277.7 
(71.5 to 454.7) 

0.8 
(0.7 to 0.8) 

113.5 
(53.0 to 205.4) 

Armenia 
38.0 

(12.3 to 64.0) 296.5 
(95.5 to 496.2) 

0.8 
(0.6 to 1.0) 

120.5 
(57.7 to 211.4) 

Australia 
48.3 

(13.7 to 79.7) 316.5 
(100.8 to 512.0) 

0.9 
(0.8 to 1.0) 

109.4 
(55.7 to 209.2) 

Austria 
57.4 

(16.7 to 90.4) 332.7 
(99.5 to 511.7) 

1.1 
(1.0 to 1.1) 

112.0 
(53.4 to 207.7) 

Azerbaijan 
47.1 

(14.0 to 76.8) 449.6 
(133.3 to 745.2) 

2.4 
(1.7 to 3.3) 

263.8 
(150.0 to 417.9) 

Bahamas 
65.5 

(20.6 to 105.0) 493.1 
(155.9 to 765.5) 

1.5 
(1.2 to 1.9) 

219.1 
(101.5 to 367.3) 

Bahrain 
59.1 

(17.2 to 97.8) 417.2 
(115.7 to 663.3) 

1.6 
(1.3 to 2.0) 

178.6 
(92.2 to 310.9) 

Bangladesh 
25.7 

(7.4 to 45.5) 199.3 
(59.0 to 356.3) 

1.1 
(0.8 to 1.4) 

108.0 
(57.9 to 184.0) 

Barbados 
63.1 

(19.1 to 102.5) 463.0 
(148.0 to 739.6) 

1.7 
(1.3 to 2.1) 

199.8 
(105.0 to 335.7) 

Belarus 
31.1 

(8.6 to 51.6) 234.2 
(65.1 to 384.3) 

0.9 
(0.7 to 1.1) 

99.0 
(52.2 to 175.6) 

Belgium 
66.7 

(19.5 to 102.2) 425.6 
(125.9 to 656.7) 

1.9 
(1.7 to 2.1) 

164.6 
(90.4 to 293.7) 

Belize 
55.8 

(15.7 to 97.3) 401.3 
(116.3 to 686.1) 

1.8 
(1.5 to 2.1) 

210.0 
(107.5 to 348.7) 
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Benin 
55.0 

(13.0 to 100.6) 391.2 
(96.6 to 719.4) 

4.0 
(2.6 to 5.5) 

316.6 
(180.3 to 492.2) 

Bermuda 
62.6 

(19.6 to 102.6) 452.6 
(139.4 to 709.8) 

0.9 
(0.8 to 1.1) 

144.5 
(60.9 to 281.6) 

Bhutan 
31.8 

(8.5 to 57.8) 297.6 
(78.9 to 525.4) 

2.7 
(1.8 to 3.9) 

222.5 
(127.0 to 348.0) 

Bolivia 
48.6 

(12.5 to 82.0) 421.1 
(105.8 to 704.0) 

2.0 
(1.4 to 2.8) 

242.8 
(126.1 to 392.9) 

Bosnia and Herzegovina 
41.0 

(11.2 to 69.1) 379.1 
(107.0 to 617.1) 

1.8 
(1.2 to 2.3) 

176.7 
(97.1 to 293.3) 

Botswana 
63.4 

(18.2 to 106.3) 513.1 
(142.2 to 844.8) 

2.9 
(2.1 to 3.7) 

318.3 
(176.7 to 482.5) 

Brazil 
55.3 

(37.3 to 74.2) 388.9 
(262.2 to 526.5) 

1.5 
(1.5 to 1.6) 

182.6 
(129.9 to 254.6) 

Brunei 
56.4 

(17.5 to 88.9) 418.3 
(132.5 to 644.5) 

1.2 
(1.0 to 1.4) 

174.6 
(85.5 to 292.4) 

Bulgaria 
43.5 

(12.0 to 71.1) 429.1 
(118.8 to 682.0) 

2.0 
(1.5 to 2.6) 

209.0 
(115.4 to 339.5) 

Burkina Faso 
50.8 

(9.2 to 99.0) 362.1 
(66.6 to 692.2) 

4.4 
(2.7 to 6.1) 

315.9 
(165.2 to 491.8) 

Burundi 
47.7 

(9.2 to 93.7) 306.8 
(57.7 to 602.2) 

8.5 
(6.4 to 11.4) 

427.1 
(289.8 to 607.8) 

Côte d’Ivoire 
60.7 

(14.5 to 109.1) 446.6 
(109.5 to 797.9) 

4.1 
(2.5 to 5.6) 

336.5 
(187.6 to 530.1) 

Cabo Verde 
66.9 

(18.0 to 115.6) 500.8 
(125.8 to 858.8) 

3.3 
(2.5 to 4.2) 

287.7 
(153.5 to 471.7) 

Cambodia 
32.1 

(10.0 to 58.7) 233.4 
(73.5 to 429.0) 

0.7 
(0.4 to 1.2) 

114.4 
(50.0 to 195.9) 

Cameroon 
57.8 

(14.9 to 102.3) 402.8 
(99.8 to 694.6) 

3.9 
(2.3 to 5.5) 

313.9 
(176.3 to 472.1) 

Canada 
35.3 

(9.0 to 57.5) 272.3 
(76.4 to 430.2) 

0.8 
(0.7 to 0.8) 

93.1 
(46.6 to 173.7) 

Central African Republic 
47.9 

(9.9 to 89.4) 325.7 
(65.0 to 600.6) 

5.6 
(4.0 to 7.8) 

414.5 
(267.6 to 602.2) 
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Chad 
49.3 

(8.7 to 97.3) 342.1 
(60.3 to 649.1) 

5.1 
(3.4 to 7.0) 

350.9 
(206.9 to 522.6) 

Chile 
66.3 

(19.9 to 107.2) 478.8 
(148.1 to 773.6) 

1.4 
(1.3 to 1.6) 

183.6 
(92.4 to 331.9) 

China 
28.2 

(19.0 to 37.9) 214.7 
(150.1 to 278.6) 

0.8 
(0.7 to 1.0) 

101.4 
(72.5 to 139.4) 

Colombia 
64.4 

(16.2 to 110.3) 504.4 
(135.2 to 858.9) 

1.4 
(1.2 to 1.7) 

206.3 
(98.7 to 371.2) 

Comoros 
57.1 

(17.1 to 101.0) 378.8 
(108.6 to 661.6) 

7.2 
(5.3 to 10.2) 

419.9 
(273.3 to 596.3) 

Congo 
67.6 

(18.9 to 115.0) 515.4 
(144.1 to 887.6) 

3.6 
(2.5 to 4.8) 

356.2 
(194.6 to 544.2) 

Cook Islands 
41.0 

(12.9 to 66.5) 364.6 
(115.3 to 578.1) 

0.6 
(0.5 to 0.9) 

136.0 
(62.4 to 247.2) 

Costa Rica 
63.5 

(18.8 to 104.7) 495.7 
(150.0 to 804.0) 

1.7 
(1.5 to 1.9) 

203.7 
(107.1 to 344.6) 

Croatia 
45.3 

(11.9 to 73.5) 443.8 
(122.6 to 705.1) 

1.6 
(1.1 to 2.0) 

172.1 
(83.8 to 318.5) 

Cuba 
44.0 

(12.2 to 75.4) 270.1 
(78.5 to 445.2) 

0.8 
(0.7 to 0.9) 

103.6 
(47.7 to 190.5) 

Cyprus 
51.1 

(14.0 to 82.3) 287.6 
(81.0 to 450.5) 

0.7 
(0.6 to 0.8) 

87.6 
(39.4 to 164.6) 

Czechia 
46.1 

(13.6 to 75.7) 450.3 
(126.9 to 694.6) 

1.7 
(1.3 to 2.1) 

175.1 
(90.6 to 312.6) 

North Korea 
21.7 

(5.9 to 38.7) 177.8 
(47.7 to 304.9) 

0.9 
(0.7 to 1.5) 

110.0 
(60.7 to 183.0) 

Democratic Republic of the Congo 
49.3 

(10.4 to 91.1) 327.0 
(73.1 to 584.1) 

3.9 
(2.7 to 5.7) 

307.6 
(184.2 to 474.2) 

Denmark 
42.6 

(11.1 to 66.9) 266.1 
(74.9 to 413.4) 

1.4 
(1.2 to 1.5) 

107.0 
(60.6 to 189.6) 

Djibouti 
61.9 

(16.5 to 110.3) 429.9 
(113.8 to 738.0) 

6.8 
(5.0 to 9.5) 

415.5 
(266.6 to 596.9) 

Dominica 
77.6 

(27.2 to 123.4) 665.6 
(224.1 to 1,029.3) 

3.6 
(2.8 to 4.7) 

386.8 
(225.0 to 604.4) 
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Dominican Republic 
58.0 

(16.4 to 98.5) 423.0 
(129.2 to 696.3) 

1.4 
(1.1 to 1.9) 

207.0 
(99.5 to 358.3) 

Ecuador 
94.9 

(29.9 to 160.5) 710.8 
(226.2 to 1,140.8) 

2.2 
(1.5 to 2.9) 

313.9 
(155.0 to 524.7) 

Egypt 
46.3 

(12.0 to 77.7) 303.1 
(81.0 to 484.3) 

0.8 
(0.6 to 1.0) 

132.7 
(59.7 to 240.4) 

El Salvador 
55.0 

(13.2 to 92.6) 401.8 
(98.6 to 658.9) 

1.0 
(0.8 to 1.3) 

165.9 
(74.2 to 292.8) 

Equatorial Guinea 
84.9 

(20.6 to 140.9) 706.0 
(172.0 to 1,150.4) 

2.9 
(1.9 to 4.4) 

370.1 
(185.0 to 625.8) 

Eritrea 
55.8 

(13.9 to 102.5) 380.1 
(98.2 to 676.6) 

8.6 
(6.4 to 11.4) 

486.4 
(329.2 to 688.8) 

Estonia 
44.9 

(13.7 to 69.5) 420.7 
(126.8 to 632.4) 

1.7 
(1.4 to 2.1) 

177.5 
(97.6 to 298.5) 

Eswatini 
56.6 

(13.6 to 98.5) 449.0 
(107.6 to 751.3) 

3.4 
(2.3 to 4.6) 

329.0 
(195.4 to 508.7) 

Ethiopia 
41.4 

(21.9 to 62.3) 257.5 
(139.1 to 372.4) 

7.6 
(6.2 to 9.2) 

372.6 
(302.9 to 464.0) 

Fiji 
41.2 

(12.1 to 66.5) 381.3 
(111.3 to 598.0) 

1.9 
(1.4 to 2.6) 

239.8 
(130.8 to 376.7) 

Finland 
52.4 

(15.7 to 84.1) 336.3 
(91.5 to 529.4) 

1.3 
(1.2 to 1.5) 

126.4 
(67.9 to 229.2) 

France 
76.2 

(26.3 to 120.9) 426.9 
(155.3 to 661.3) 

1.7 
(1.5 to 1.8) 

152.6 
(83.6 to 292.8) 

Gabon 
82.8 

(17.7 to 140.9) 688.2 
(146.3 to 1,158.0) 

3.1 
(2.2 to 4.3) 

374.9 
(194.3 to 615.7) 

Gambia 
51.0 

(11.7 to 90.3) 334.6 
(77.4 to 578.0) 

4.5 
(3.1 to 6.1) 

316.9 
(201.2 to 452.6) 

Georgia 
41.5 

(12.5 to 68.4) 357.5 
(110.3 to 573.4) 

1.5 
(1.2 to 1.8) 

177.8 
(96.1 to 291.4) 

Germany 
91.8 

(27.5 to 140.5) 538.6 
(163.0 to 815.6) 

1.9 
(1.7 to 2.0) 

178.8 
(88.8 to 355.0) 

Ghana 
56.4 

(15.1 to 95.6) 387.6 
(104.4 to 634.9) 

2.4 
(1.6 to 3.1) 

239.2 
(129.5 to 383.3) 
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Greece 
47.9 

(12.4 to 76.1) 267.3 
(68.7 to 422.8) 

0.9 
(0.9 to 1.0) 

95.4 
(48.2 to 179.7) 

Greenland 
53.8 

(17.9 to 86.2) 554.6 
(167.4 to 870.9) 

2.4 
(1.6 to 3.1) 

250.9 
(135.4 to 429.7) 

Grenada 
63.1 

(17.4 to 104.4) 477.2 
(131.8 to 790.3) 

2.2 
(1.9 to 2.5) 

240.1 
(128.5 to 393.0) 

Guam 
39.9 

(13.6 to 65.1) 351.4 
(123.2 to 567.2) 

0.4 
(0.2 to 0.5) 

125.5 
(47.9 to 237.0) 

Guatemala 
61.5 

(17.0 to 101.7) 505.2 
(140.3 to 844.9) 

2.2 
(1.9 to 2.6) 

284.5 
(156.4 to 453.6) 

Guinea 
52.7 

(11.5 to 103.7) 374.1 
(81.7 to 702.2) 

4.5 
(3.0 to 6.1) 

335.4 
(201.5 to 527.5) 

Guinea-Bissau 
54.3 

(10.4 to 100.7) 385.9 
(71.8 to 712.7) 

5.5 
(3.8 to 7.2) 

392.5 
(240.0 to 587.9) 

Guyana 
63.8 

(18.5 to 104.9) 502.4 
(138.6 to 804.2) 

3.6 
(2.7 to 4.6) 

340.8 
(197.2 to 506.7) 

Haiti 
47.1 

(11.6 to 85.2) 324.3 
(80.6 to 567.8) 

4.2 
(3.1 to 5.8) 

323.5 
(202.6 to 482.0) 

Honduras 
56.6 

(12.4 to 97.7) 437.9 
(96.9 to 757.0) 

3.0 
(2.1 to 4.0) 

292.5 
(164.0 to 456.7) 

Hungary 
41.1 

(12.8 to 68.0) 375.0 
(118.2 to 588.8) 

1.3 
(1.0 to 1.6) 

148.5 
(74.7 to 266.4) 

Iceland 
51.4 

(14.7 to 80.3) 308.1 
(88.0 to 484.8) 

1.0 
(0.9 to 1.1) 

106.2 
(53.8 to 205.1) 

India 
33.2 

(23.6 to 43.2) 256.2 
(185.6 to 325.7) 

2.5 
(1.8 to 2.8) 

191.6 
(146.9 to 237.7) 

Indonesia 
34.9 

(22.9 to 46.8) 219.0 
(147.8 to 294.1) 

0.4 
(0.1 to 0.6) 

92.7 
(54.1 to 136.0) 

Iran 
50.0 

(33.8 to 65.7) 305.4 
(211.4 to 392.6) 

0.7 
(0.7 to 1.0) 

121.5 
(81.7 to 172.7) 

Iraq 
44.2 

(13.3 to 73.4) 278.9 
(83.4 to 449.8) 

0.9 
(0.7 to 1.1) 

124.7 
(62.6 to 208.7) 

Ireland 
63.8 

(19.4 to 100.7) 382.9 
(113.0 to 589.7) 

1.3 
(1.1 to 1.4) 

129.3 
(66.8 to 242.3) 
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Israel 
52.9 

(17.4 to 83.2) 307.6 
(105.5 to 466.1) 

1.1 
(1.0 to 1.2) 

113.4 
(57.5 to 216.4) 

Italy 
43.1 

(28.7 to 59.7) 253.4 
(174.1 to 344.3) 

1.2 
(1.0 to 1.4) 

97.1 
(65.6 to 148.3) 

Jamaica 
58.5 

(17.0 to 95.4) 426.3 
(124.7 to 693.1) 

2.1 
(1.5 to 2.7) 

211.9 
(109.3 to 348.6) 

Japan 
44.0 

(28.3 to 61.0) 261.6 
(169.0 to 352.3) 

0.7 
(0.6 to 0.7) 

87.0 
(56.7 to 135.8) 

Jordan 
43.5 

(12.3 to 70.0) 268.8 
(74.0 to 436.0) 

0.7 
(0.6 to 0.9) 

109.2 
(53.4 to 193.0) 

Kazakhstan 
49.8 

(14.1 to 82.0) 475.8 
(136.7 to 769.9) 

1.9 
(1.7 to 2.2) 

230.3 
(126.4 to 386.6) 

Kenya 
66.2 

(48.5 to 87.0) 411.9 
(308.0 to 527.6) 

6.1 
(4.7 to 7.5) 

377.9 
(295.6 to 465.8) 

Kiribati 
35.6 

(8.8 to 63.9) 317.8 
(79.1 to 551.9) 

2.3 
(1.7 to 3.1) 

253.8 
(151.0 to 385.7) 

Kuwait 
53.9 

(14.7 to 86.6) 358.1 
(95.0 to 569.3) 

0.6 
(0.5 to 0.7) 

117.9 
(46.4 to 231.6) 

Kyrgyzstan 
45.0 

(12.2 to 76.1) 416.9 
(112.5 to 660.2) 

3.1 
(2.5 to 3.7) 

284.3 
(179.2 to 428.9) 

Laos 
33.4 

(8.5 to 56.8) 252.3 
(60.5 to 427.9) 

0.6 
(0.4 to 1.3) 

124.1 
(48.5 to 221.7) 

Latvia 
40.9 

(12.4 to 65.2) 362.8 
(117.0 to 571.2) 

1.5 
(1.1 to 1.9) 

161.8 
(86.2 to 286.3) 

Lebanon 
45.6 

(14.3 to 76.6) 289.8 
(93.5 to 476.6) 

1.7 
(1.4 to 2.0) 

149.2 
(83.7 to 244.1) 

Lesotho 
49.1 

(10.3 to 86.5) 360.1 
(79.7 to 602.7) 

3.2 
(2.2 to 4.2) 

290.4 
(165.7 to 427.6) 

Liberia 
52.0 

(10.5 to 97.4) 365.3 
(72.6 to 657.7) 

3.8 
(2.3 to 5.5) 

290.5 
(165.4 to 431.6) 

Libya 
43.5 

(12.8 to 69.9) 266.7 
(80.2 to 428.6) 

1.1 
(0.7 to 1.5) 

131.7 
(66.9 to 218.5) 

Lithuania 
42.8 

(13.8 to 67.3) 389.2 
(123.9 to 586.2) 

1.9 
(1.5 to 2.3) 

190.1 
(110.8 to 303.0) 
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Luxembourg 
70.2 

(23.9 to 109.7) 439.9 
(139.5 to 663.0) 

1.6 
(1.4 to 1.9) 

153.5 
(78.4 to 278.8) 

Madagascar 
52.1 

(13.4 to 96.6) 337.3 
(88.4 to 620.0) 

5.7 
(4.4 to 7.7) 

363.1 
(241.6 to 514.9) 

Malawi 
52.1 

(12.3 to 94.2) 338.2 
(75.6 to 610.6) 

8.5 
(6.4 to 10.7) 

468.8 
(329.8 to 652.8) 

Malaysia 
44.6 

(11.8 to 72.7) 353.4 
(94.8 to 559.1) 

0.7 
(0.6 to 0.9) 

138.7 
(54.2 to 247.8) 

Maldives 
43.6 

(13.0 to 75.8) 376.5 
(120.1 to 631.7) 

1.0 
(0.8 to 1.4) 

154.0 
(67.0 to 275.2) 

Mali 
43.6 

(10.2 to 84.1) 288.3 
(64.0 to 547.2) 

5.0 
(3.3 to 6.9) 

321.2 
(194.4 to 462.6) 

Malta 
51.4 

(15.2 to 84.2) 290.5 
(82.7 to 458.4) 

0.8 
(0.7 to 0.9) 

96.5 
(46.9 to 187.8) 

Marshall Islands 
32.8 

(8.3 to 60.2) 278.6 
(67.4 to 492.3) 

1.5 
(1.2 to 2.0) 

186.3 
(97.2 to 290.2) 

Mauritania 
55.8 

(15.7 to 95.1) 384.2 
(106.1 to 649.1) 

3.3 
(2.3 to 4.3) 

269.7 
(159.3 to 421.7) 

Mauritius 
61.4 

(21.2 to 99.5) 630.3 
(207.5 to 981.0) 

3.5 
(3.1 to 3.8) 

339.8 
(202.7 to 542.7) 

Mexico 
77.0 

(52.8 to 101.6) 582.8 
(400.6 to 753.8) 

2.0 
(1.7 to 2.3) 

268.5 
(192.0 to 360.9) 

Micronesia (Federated States of) 
34.1 

(7.2 to 58.6) 289.1 
(62.6 to 488.8) 

1.5 
(1.1 to 1.9) 

184.8 
(96.1 to 298.9) 

Monaco 
60.0 

(18.9 to 96.1) 356.4 
(121.8 to 564.0) 

0.6 
(0.4 to 0.8) 

103.8 
(42.2 to 209.9) 

Mongolia 
43.2 

(9.2 to 74.0) 403.0 
(82.2 to 672.8) 

1.8 
(1.4 to 2.3) 

223.4 
(116.4 to 364.4) 

Montenegro 
38.2 

(10.4 to 62.6) 333.3 
(89.4 to 532.7) 

0.7 
(0.6 to 0.9) 

113.9 
(46.1 to 221.3) 

Morocco 
43.2 

(10.5 to 74.4) 281.1 
(69.5 to 485.0) 

1.8 
(1.3 to 2.2) 

168.5 
(97.3 to 273.8) 

Mozambique 
57.0 

(11.1 to 104.6) 409.6 
(77.4 to 763.8) 

7.9 
(5.9 to 10.6) 

455.7 
(293.1 to 651.5) 
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Myanmar 
37.5 

(10.5 to 66.7) 292.2 
(84.4 to 518.6) 

1.0 
(0.6 to 1.3) 

150.7 
(65.5 to 260.5) 

Namibia 
53.4 

(15.7 to 92.2) 405.5 
(123.2 to 688.0) 

2.9 
(2.1 to 3.9) 

274.7 
(159.1 to 429.9) 

Nauru 
39.4 

(10.4 to 65.5) 376.9 
(99.3 to 611.3) 

1.7 
(1.3 to 2.2) 

217.3 
(111.1 to 348.7) 

Nepal 
35.8 

(7.8 to 63.6) 339.5 
(68.8 to 609.1) 

5.5 
(3.1 to 7.6) 

290.5 
(185.4 to 435.2) 

Netherlands 
56.4 

(16.1 to 91.4) 347.3 
(99.4 to 537.7) 

1.4 
(1.2 to 1.5) 

126.6 
(70.1 to 231.5) 

New Zealand 
51.5 

(20.6 to 77.9) 312.9 
(122.1 to 471.4) 

1.0 
(1.0 to 1.1) 

121.5 
(70.5 to 199.0) 

Nicaragua 
51.3 

(12.6 to 95.6) 364.8 
(85.9 to 645.8) 

1.3 
(1.1 to 1.6) 

170.5 
(85.6 to 302.2) 

Niger 
41.0 

(7.1 to 85.1) 264.6 
(48.4 to 540.1) 

4.8 
(2.8 to 7.6) 

305.8 
(174.6 to 484.5) 

Nigeria 
66.4 

(47.6 to 86.1) 443.4 
(326.7 to 580.9) 

3.2 
(1.9 to 4.3) 

288.5 
(205.5 to 374.5) 

Niue 
39.8 

(11.9 to 64.7) 347.9 
(108.6 to 551.5) 

1.4 
(1.1 to 1.7) 

198.0 
(120.5 to 310.1) 

North Macedonia 
38.7 

(11.3 to 62.8) 341.9 
(96.4 to 539.1) 

1.6 
(1.1 to 2.1) 

158.7 
(89.2 to 267.0) 

Northern Mariana Islands 
38.2 

(9.0 to 62.7) 326.8 
(80.8 to 516.1) 

0.6 
(0.4 to 0.7) 

129.3 
(53.0 to 234.5) 

Norway 
67.4 

(40.5 to 93.2) 413.3 
(247.4 to 567.6) 

1.4 
(1.3 to 1.4) 

142.9 
(91.5 to 227.9) 

Oman 
49.9 

(14.8 to 79.5) 321.8 
(89.0 to 497.8) 

0.4 
(0.3 to 0.5) 

106.0 
(39.3 to 202.5) 

Pakistan 
36.1 

(18.0 to 54.0) 308.5 
(157.1 to 447.3) 

4.4 
(3.1 to 5.8) 

298.4 
(227.7 to 395.6) 

Palau 
43.0 

(11.8 to 69.7) 403.1 
(115.7 to 631.4) 

1.9 
(1.5 to 2.5) 

237.9 
(134.2 to 361.8) 

Palestine 
44.2 

(13.9 to 77.6) 279.0 
(87.4 to 468.9) 

1.7 
(1.5 to 2.2) 

161.7 
(95.1 to 252.5) 
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Panama 
70.8 

(19.9 to 114.0) 571.5 
(170.7 to 897.7) 

1.5 
(1.2 to 1.7) 

228.3 
(105.9 to 403.1) 

Papua New Guinea 
27.9 

(6.6 to 50.8) 227.3 
(54.7 to 402.6) 

1.8 
(1.2 to 2.7) 

183.7 
(98.5 to 286.2) 

Paraguay 
52.4 

(17.3 to 86.1) 399.9 
(124.0 to 668.6) 

1.5 
(1.1 to 2.0) 

192.5 
(99.5 to 319.1) 

Peru 
67.8 

(18.9 to 113.0) 534.4 
(155.1 to 856.1) 

0.8 
(0.6 to 1.1) 

189.3 
(75.8 to 353.7) 

Philippines 
36.4 

(25.5 to 48.6) 243.5 
(175.2 to 319.5) 

0.4 
(0.3 to 0.5) 

103.3 
(70.5 to 144.9) 

Poland 
39.1 

(26.1 to 53.7) 350.7 
(236.8 to 458.2) 

2.2 
(1.7 to 2.5) 

174.3 
(126.5 to 233.6) 

Portugal 
47.7 

(12.7 to 76.4) 269.2 
(73.8 to 420.7) 

1.6 
(1.4 to 1.8) 

119.2 
(71.0 to 197.1) 

Puerto Rico 
63.0 

(18.4 to 100.1) 460.9 
(129.5 to 727.0) 

1.2 
(1.0 to 1.4) 

164.6 
(74.3 to 304.3) 

Qatar 
55.4 

(17.9 to 87.5) 381.3 
(122.2 to 587.3) 

0.6 
(0.5 to 0.8) 

119.1 
(48.4 to 232.5) 

South Korea 
47.7 

(12.1 to 74.3) 315.4 
(84.6 to 484.7) 

0.8 
(0.7 to 1.0) 

108.7 
(51.9 to 201.4) 

Republic of Moldova 
32.2 

(9.4 to 54.4) 247.5 
(76.3 to 407.6) 

1.7 
(1.3 to 2.0) 

149.3 
(93.5 to 228.1) 

Romania 
42.1 

(12.6 to 68.1) 398.1 
(121.7 to 617.6) 

1.7 
(1.3 to 2.0) 

180.1 
(100.7 to 290.7) 

Russia 
32.0 

(21.6 to 43.9) 211.2 
(143.6 to 281.8) 

0.5 
(0.4 to 0.5) 

72.8 
(48.2 to 110.6) 

Rwanda 
54.7 

(11.9 to 98.7) 360.5 
(77.4 to 634.1) 

6.8 
(5.1 to 9.7) 

405.8 
(276.0 to 585.1) 

Saint Kitts and Nevis 
71.6 

(22.5 to 116.3) 564.3 
(166.3 to 909.6) 

2.3 
(1.9 to 2.8) 

269.3 
(142.6 to 448.3) 

Saint Lucia 
65.7 

(17.1 to 111.3) 519.3 
(139.4 to 852.3) 

2.8 
(2.3 to 3.3) 

279.8 
(158.3 to 458.5) 

Saint Vincent and the Grenadines 
63.9 

(15.7 to 104.4) 494.2 
(132.8 to 812.4) 

3.2 
(2.7 to 3.6) 

301.5 
(179.4 to 451.7) 
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Samoa 
35.2 

(11.0 to 59.4) 295.3 
(90.6 to 476.0) 

1.2 
(0.9 to 1.6) 

163.7 
(85.1 to 268.3) 

San Marino 
50.9 

(14.5 to 78.5) 284.9 
(78.7 to 448.8) 

0.1 
(0.1 to 0.2) 

67.0 
(20.3 to 146.5) 

São Tomé and Príncipe 
61.3 

(17.8 to 104.1) 439.0 
(133.7 to 723.0) 

3.4 
(2.4 to 4.5) 

292.2 
(152.3 to 457.6) 

Saudi Arabia 
67.1 

(17.6 to 107.4) 518.0 
(145.1 to 805.9) 

1.5 
(1.1 to 1.9) 

211.7 
(99.0 to 386.4) 

Senegal 
56.3 

(12.0 to 104.7) 400.8 
(89.7 to 717.9) 

4.6 
(3.2 to 6.2) 

347.6 
(211.6 to 520.4) 

Serbia 
45.0 

(12.5 to 73.0) 371.2 
(109.1 to 567.6) 

1.4 
(1.1 to 1.7) 

153.2 
(81.0 to 270.2) 

Seychelles 
42.0 

(12.3 to 72.0) 331.8 
(94.3 to 560.3) 

1.0 
(0.8 to 1.2) 

146.4 
(65.4 to 254.5) 

Sierra Leone 
49.8 

(10.0 to 92.5) 346.4 
(73.4 to 636.3) 

4.0 
(2.5 to 5.7) 

304.2 
(166.8 to 454.2) 

Singapore 
43.0 

(12.2 to 69.1) 271.3 
(78.8 to 431.8) 

0.5 
(0.4 to 0.5) 

82.0 
(34.9 to 166.2) 

Slovakia 
46.0 

(13.5 to 76.6) 458.3 
(136.9 to 727.4) 

1.9 
(1.5 to 2.4) 

199.8 
(110.2 to 338.9) 

Slovenia 
41.9 

(13.0 to 68.1) 376.7 
(120.6 to 590.9) 

1.4 
(1.0 to 1.8) 

140.9 
(74.9 to 247.0) 

Solomon Islands 
30.4 

(7.0 to 55.0) 256.7 
(61.9 to 458.6) 

1.8 
(1.2 to 2.6) 

193.8 
(108.0 to 306.8) 

Somalia 
35.5 

(5.5 to 76.2) 211.5 
(34.2 to 459.8) 

10.3 
(6.7 to 16.9) 

505.5 
(305.5 to 770.1) 

South Africa 
58.7 

(35.8 to 81.5) 407.3 
(266.3 to 544.6) 

2.1 
(1.8 to 2.4) 

231.0 
(168.2 to 311.5) 

South Sudan 
50.6 

(11.3 to 97.9) 334.8 
(76.4 to 623.4) 

9.0 
(6.5 to 12.5) 

490.1 
(339.6 to 688.2) 

Spain 
44.0 

(13.7 to 71.8) 269.3 
(85.1 to 429.5) 

1.0 
(0.8 to 1.1) 

92.3 
(47.3 to 176.5) 

Sri Lanka 
52.8 

(12.8 to 86.9) 476.5 
(117.2 to 777.7) 

1.5 
(1.0 to 2.1) 

197.1 
(87.7 to 345.7) 
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Sudan 
39.1 

(10.3 to 67.1) 242.3 
(64.5 to 411.8) 

1.6 
(1.1 to 2.1) 

167.7 
(101.5 to 256.7) 

Suriname 
66.6 

(21.6 to 107.7) 542.9 
(184.4 to 868.1) 

2.6 
(2.0 to 3.3) 

301.8 
(175.6 to 474.2) 

Sweden 
39.9 

(16.9 to 62.9) 245.2 
(105.3 to 363.5) 

0.8 
(0.7 to 0.9) 

87.4 
(49.7 to 149.7) 

Switzerland 
54.1 

(14.9 to 85.3) 314.1 
(92.6 to 495.1) 

1.2 
(1.0 to 1.3) 

109.8 
(57.3 to 204.0) 

Syria 
38.0 

(10.6 to 62.4) 229.3 
(61.2 to 381.0) 

1.2 
(0.8 to 1.6) 

127.8 
(76.3 to 205.8) 

Turkey 
57.0 

(17.8 to 93.3) 405.8 
(127.1 to 642.6) 

1.8 
(1.4 to 2.2) 

193.5 
(111.2 to 316.2) 

Taiwan (province of China) 
35.0 

(9.3 to 55.4) 334.2 
(84.6 to 509.7) 

1.0 
(0.9 to 1.1) 

126.7 
(61.9 to 232.0) 

Tajikistan 
45.0 

(12.2 to 77.2) 417.8 
(113.0 to 698.8) 

4.6 
(3.4 to 6.1) 

406.9 
(269.1 to 572.0) 

Thailand 
43.0 

(13.9 to 71.2) 344.2 
(111.1 to 559.4) 

1.2 
(0.9 to 1.5) 

152.3 
(74.8 to 270.9) 

Timor-Leste 
34.2 

(9.7 to 60.3) 251.7 
(69.0 to 428.9) 

0.6 
(0.4 to 1.3) 

121.1 
(45.6 to 221.0) 

Togo 
57.0 

(12.8 to 105.2) 399.6 
(86.9 to 733.2) 

3.9 
(2.5 to 5.4) 

312.9 
(177.8 to 479.9) 

Tokelau 
33.1 

(7.7 to 59.4) 268.2 
(64.5 to 454.5) 

2.0 
(1.7 to 2.6) 

216.8 
(140.8 to 311.5) 

Tonga 
32.9 

(10.2 to 52.8) 261.6 
(79.9 to 422.3) 

1.0 
(0.7 to 1.4) 

141.7 
(75.7 to 229.2) 

Trinidad and Tobago 
72.3 

(20.5 to 119.0) 593.4 
(168.6 to 955.2) 

2.4 
(1.8 to 3.0) 

287.4 
(153.6 to 486.5) 

Tunisia 
42.1 

(12.1 to 71.3) 257.9 
(75.8 to 429.9) 

1.0 
(0.7 to 1.4) 

118.1 
(61.6 to 205.2) 

Turkmenistan 
47.5 

(11.3 to 81.9) 459.8 
(115.9 to 748.7) 

2.8 
(1.9 to 3.9) 

305.2 
(170.1 to 480.8) 

Tuvalu 
33.2 

(9.5 to 56.6) 272.2 
(74.7 to 438.5) 

1.3 
(1.0 to 1.7) 

168.3 
(91.6 to 261.9) 
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Uganda 
64.1 

(13.4 to 115.2) 404.7 
(85.8 to 722.6) 

5.7 
(4.4 to 7.4) 

375.7 
(247.1 to 555.6) 

Ukraine 
36.5 

(11.2 to 59.4) 253.1 
(77.6 to 403.7) 

0.9 
(0.6 to 1.1) 

115.8 
(62.0 to 194.0) 

United Arab Emirates 
64.4 

(22.0 to 105.6) 482.4 
(148.1 to 748.3) 

0.9 
(0.6 to 1.1) 

177.4 
(74.6 to 330.1) 

UK 
72.0 

(49.0 to 97.8) 413.6 
(276.6 to 554.0) 

1.2 
(1.1 to 1.3) 

148.2 
(101.8 to 221.1) 

Tanzania 
60.7 

(14.6 to 108.5) 425.8 
(103.0 to 749.0) 

7.0 
(5.5 to 9.2) 

445.3 
(294.8 to 641.6) 

USA 
42.9 

(27.1 to 60.7) 341.6 
(217.9 to 466.9) 

0.8 
(0.7 to 0.8) 

111.2 
(70.0 to 173.7) 

Virgin Islands 
66.4 

(20.2 to 107.6) 500.4 
(152.1 to 777.4) 

1.6 
(1.1 to 2.2) 

231.8 
(118.4 to 389.8) 

Uruguay 
56.3 

(13.4 to 91.5) 394.4 
(95.3 to 636.9) 

1.8 
(1.6 to 1.9) 

183.7 
(100.5 to 305.5) 

Uzbekistan 
49.4 

(13.6 to 79.9) 479.2 
(142.1 to 765.4) 

2.6 
(2.2 to 3.1) 

297.9 
(186.3 to 466.5) 

Vanuatu 
30.8 

(7.0 to 53.4) 254.8 
(56.8 to 433.2) 

1.6 
(1.2 to 2.1) 

182.2 
(96.2 to 284.9) 

Venezuela 
64.6 

(20.0 to 110.9) 520.8 
(149.0 to 889.5) 

2.2 
(1.6 to 2.8) 

265.1 
(138.8 to 462.2) 

Viet Nam 
34.6 

(8.0 to 58.9) 246.7 
(56.2 to 409.7) 

0.1 
(0.0 to 0.3) 

79.1 
(18.1 to 169.2) 

Yemen 
33.3 

(6.5 to 61.4) 197.4 
(36.9 to 352.4) 

1.5 
(1.0 to 2.0) 

148.2 
(79.9 to 235.6) 

Zambia 
73.1 

(18.7 to 129.0) 547.3 
(147.9 to 944.1) 

12.9 
(9.5 to 17.1) 

746.4 
(505.8 to 1,031.4) 

Zimbabwe 
50.2 

(11.8 to 91.6) 380.2 
(89.8 to 677.6) 

4.5 
(3.0 to 6.3) 

346.5 
(205.5 to 517.0) 
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Table 3. Age-standardised incidence, deaths, and DALYs of idiopathic epilepsy per 100,000 people (with 95% UI) in 2021 by sex and World Bank country 
income level 

 

 Incidence Death DALYs 

Males Females Both sexes Males Females Both sexes Males Females Both sexes 

Global 45.1 
(33.1 to 56.4) 

40.5 
(29.4 to 51.0) 

42.8 
(31.2 to 53.7) 

2.1 
(1.8 to 2.4) 

1.4 
(1.0 to 1.5) 

1.7 
(1.5 to 1.9) 

201.3 
(157.9 to 252.7) 

154.2 
(114.7 to 201.8) 

177.8 
(137.7 to 225.9) 

World Bank country income level 

HICs 55.5 
(37.5 to 74.1) 

49.5 
(33.1 to 67.3) 

52.5 
(35.4 to 70.7) 

1.4 
(1.3 to 1.4) 

1.0 
(0.9 to 1.0) 

1.2 
(1.1 to 1.2) 

142.5 
(98.1 to 205.8) 

115.9 
(77.5 to 173.1) 

129.2 
(87.7 to 189.7) 

UMICs 42.0 
(29.6 to 54.6) 

39.4 
(27.5 to 51.1) 

40.7 
(28.6 to 52.9) 

1.3 
(1.1 to 1.5) 

0.8 
(0.6 to 0.9) 

1.0 
(0.9 to 1.1) 

152.5 
(113.1 to 200.6) 

119.3 
(82.8 to 163.9) 

136.1 
(97.8 to 182.2) 

LMICs 42.2 
(30.5 to 53.3) 

37.9 
(27.5 to 48.4) 

40.1 
(29.0 to 50.6) 

2.6 
(2.0 to 3.0) 

1.9 
(1.1 to 2.2) 

2.2 
(1.7 to 2.5) 

218.5 
(170.1 to 269.5) 

175.0 
(129.5 to 224.0) 

196.9 
(153.4 to 245.5) 

LICs 50.4 
(34.0 to 68.0) 

42.8 
(28.6 to 58.9) 

46.5 
(31.1 to 63.5) 

7.0 
(5.6 to 8.6) 

2.6 
(1.9 to 3.5) 

4.6 
(3.9 to 5.6) 

402.9 
(321.9 to 501.7) 

230.9 
(166.9 to 302.7) 

313.6 
(248.0 to 392.3) 
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Figures 

Appendix Figure 1. Age-standardised prevalence of epilepsy from idiopathic and secondary epilepsy combined per 100,000 people (with 95% UI) by 
World Bank country income level and Socio-demographic Index (SDI) quintiles, both sexes, 1990–2021  
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Figure 2. Age-standardised incidence, prevalence, death, and DALY rates of idiopathic epilepsy per 100,000 people in the world by sex, 1990–2021 
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Figure 3. Age-standardised idiopathic epilepsy incidence, death, and DALY rates per 100,000 people (with 95% UI) by World Bank country income level 
from 1990 to 2021, both sexes 
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Figure 4. Age-standardised idiopathic epilepsy incidence, death, and DALY rates per 100,000 people (with 95% UI) by Socio-demographic Index quintile 
from 1990 to 2021, both sexes 
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