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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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