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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 100000 (569-748). Idiopathic epilepsy had an age-
standardised prevalence of 307 per 100000 (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 100000 (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," 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.’ The disease imposes
a substantial economic, psychosocial, physical, and
mental burden for health systems, societies, and affected
individuals and their families.”
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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.®
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.? From public
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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% U1 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.

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)” 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,* 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

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.

information might also be used for projections of the
burden of epilepsy, which is also important for health-care
planning and resource allocation.” 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.”

Previous epilepsy burden reports of GBD* and
GBD-based papers™™® 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," World Bank country
income levels,” Socio-demographic Index [SDI], 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.”

www.thelancet.com/public-health Vol 10 March 2025



Articles I

(abed 1xau uo sanuiuod T 3|qe] )

(z-0€031/1-) (000 €2€ 03000077) (T6£L 01/ 1E9) (€101 €G- (0002ST0100060T)  (8:5¥E€015:997) (£-6501/¥1-) (000581 0100056) (85t 018-9€¢7)
%TTT 000T/C 959 %0y 000621 L¥0€ %T-QT 000TVT £-0G€ puejod
(LYY 011-6€-) (000€z030002T)  (2°820T0ITLYS) (6-S1016:G1-) (000TT 030006) (€125 010-L0Y) (916103 7°9/-) (00021 030000) (1-6£5 03 17:96) eluopadeyy
%E-G- 0008T €908 %/ V- 0000T Y¥oi %09~ 0008 (%3 yuHoN
(Lt 030-8€-) (0009 03000€) (£-866 01 -€2¢9) (52019¥1-) (000€£030007)  (T:/8 035-88€) (¢6vzorees) (000€031000T) (£-2€5 03 168)
%E-9- 000§ 80/ %S/~ 000€ 9LEY %L~ 000¢ €€6€ osbaumuoyy
(6-SE 01 EvP-) (000801 03000£5)  (E'50TT030T6S) (E€016€2) (000€5030001) (P ¥¥S018-1Eh) (9:6z7 03 £:€L-) (0008501000¢T)  (8:88501Z°8TT)
%S-CT- 000€8 0198 igan 0009 1-98Y %9-TT- 000/€ 05/€ Krebuny
(L1901 g-Th-) (0005TT030001S)  (6:/80T 036-£09) (6-07 01 /-81-) (0000% 03000 T€) (T-Teh 03 6:7€€) (6TETOITTL) (0006£0310005T) (9769 036-92T)
%E-0- 000/8 0928 %E-T- 000S€ 8:G/€ %Y1 00015 €05Y e1Yaz)
(0-€€ 01 ¥°15-) (000%503100097) (T'6/TT 03 E6/9) (1'6-036°2€) (00017 030008T) (€TzS 01 g-20h) (ztzeoregl-) (0002€010009)  (1°50£019-7¢T)
%S-6T- 0001V 5006 %/ 1T~ 0000¢ 195% %0-/T~ 00002 gEvy e13e01)
(6:G£035-8€-) (00069 010000€)  (T-€£0TO1¥66Y) (1£2031-81-) (00052 0300061)  (V¥ev019:5€€)  (0VST01669-) (000/¥ 010008)  (0-789 01 8-81TT)
%0-€ 00025 118 %9-0- 00072 1-€8€ %E-9 0000€ 162k euebjng
(£-15010¥¢) (0008€0100007)  (T-/STTOYTHT9) (€T 016°TT-) (0006T010005T)  (£085017:85) (8:5z€ 01 7:0/-) (000TZ01000%)  (T:/19030-/0T)  euinobaziay
%/T 0000€ 8868 %EG- 00071 8615 %C9T 000€T T-6/¢ pue elusog
(618 03 7-E7-) (00082 010002T)  (1£80T010-06%) (TTC035/1-) (00001 030008)  (Everoigvee)  (865703T¥/-) (0006101000€)  (2°50£019-€TT)
%ET 000T¢ 7608 %T-0- 0006 €/ %S-C 000CT T-LEY elueq|y
(T¥10319-¥1-) (00092T T 03000/87) (0466 039-559) (7-g018¥1-) (0007€5 03000 TEY) (9157 030-2£8) (6-9€015¥7-) (000229 0300061€)  (£:91503%:997)
%61~ 0008¥6 896/ %9-7- 000 8/% 6-g0% %0-T 00069 6/8€  adoiny|enuad
(6-0/T 03 °6¢-) (00065£03100087T)  (9:S¥0T 039-ETh) (1:99 03 8°11) (000 0TT 0300006) (7'11€019-€57) (£12¥ 010-59-) (00019 0300087)  (¥-59/03T-ThT)
%/-ST 000797 509/ %T-LE 00000T €18¢ %861 000791 [aYa% uelsiRgzN
(6:59T 03 8-g€-) (000€503100002)  (0-TTOT O3 6-7/€) (08 03/-81) (00091 01000€T) (7967 03T-6€7)  (8:00€ 036:0/-) (0006£0310009)  (£-8¥L016°5TT)
%S-/T 0008€ 9:97L %8-9¥ 000¥T 8997 %5-8T 0001¢C 8697  uesiuaUINL
(€0tT 03£:9%-) (000901 03000/Y)  (STEOTOITSHY) (6:09 03 1+¥T) (0006€010002€) (7-€9€ 018267) (€1 01082-) (00069 01000TT)  (8:869 010-€TT)
%80~ 000/ v-SL %S-9€ 0009€ 9/T€ %E-gT~ 0001V 8/1y ueispyjifel
(§-6€T03£-52-) (000££030008T)  (SETTT0319-8CS) (V£5 01/ ¥T) (00091 01000€T)  (5€61 018-88€) (€T 036TL-) (00027 03000€) (8-2£903:28)
%6TE 00087 [aa%] %E-0F 000ST €65y %6-€C 000 €T o-€ov eljobuopy
(6-62T 03 0-8%-) (00069 03000TE) (9:£86 01 7-€€Y) (z9501€9) (000520100017)  (TTSE016:687) (£-62£019-8/) (00057 010008) (2099 015°ZTT)
%0 0001S [AYA %98 000 €T €oce %Y 6- 00082 6-91¥ ueyszABIAY
(6-86 03 £:€1-) (000012 0100006)  (£-TITTOMLYLY) (€81 03 £T1-) (0009£0100069)  (r96€01571E)  (0VOE 01 b-T/-) (0005¥10100092) (669031 Z-9€T)
%8S 0009ST 68 %/ T 00079 T-6VE %06 00006 8:SLy uelsypiezey
(569 03 ¥-7¥-) (0009€ 03000 8T) (V€46 03 LV6Y) (E€z0151-) (00091 03000 €T) (0-€€¥7 03 8-55€) (zotzoyir/L-) (00012 03000¥%)  (¥°€£503€-01T)
%91~ 00087 S-6¥L %8 000ST 0-76€ %S-ST- 000 €T S/S€ elb1099
(¢-L€1 03 €-6€-) (0000TT03000/¥) (599071 03 £-05h) (7-65012:0T) (000££030000€)  (0¥SE031-887) (9:ST€038'1/) (000££03000¥%T) (TGP 01 E-EET)
%9-9T 0006/ 889/ %S-€€ 000€€ T61E %0/ 0009¥ 9:67¥ uefiequazy
(585 016:1¢€-) (00082 030005T) (1-€96 03 £-66V) (06T 03 T-T1-) (00071 03000TT) (T:9L¥ 03 8-£9€) (6-zgz0o11T2L) (00051 03000€) (2967 035:56)
%¥-0 00012 Va9 %0-€ 0007t R rad %T-€- 0006 596¢ eluaWLY
(S+£¥ 03 ¥-G1-) (000206 03000£95) (S+£¥6 030-€69) (€€ 0150) (000 7€ 031000987) (8'9S€ 01 6:767) (£-0L£01gTE-) (000685010008¥7)  (£6T9 03%-297)
%T-TT 0000¥/ V€Ll %T-9T 000¥TE 1€T€ %8, 0009y L6Vy eIy [B13U)
eIsy |esjuad pue
(9-8038-€1-) (000 00€ £ 03000 89€ 7) (8£££030-£55) (1-8035:9T-)  (0002£ST030005/ZT)  (T-¥LE 03 ¥-01€) (8:07018:61-) (000908T03000596) (€:Sz¥010-gzz) ‘edoingusdises
%E-E- 000908¢ 0-£99 %E-G- 0001ZVT £-0vE %TT- 000S8ET €9z€ ‘adoing jennua)
(000£06 85 (00019862 (000829 0¢
(€103 T-T) 01000vz6¥Y)  (¥-8¥L010-699) (9-5z 03 €-9) 031000572S7)  (S-08€ 03 €-22€) (9-52012-6-) 031000//¥8T) (0-68€ 03 L-¥€T)
%8-0T 00066915 8:/59 %SV 0008/¥ Lt S-0SE %69 000TTZ VT ¥-L0€ |eqo|
1207-066T ‘s91el 00000T  TZOZ-066T ‘sa3el 00000T  TZOZ-066T ‘so1e 00000T
pasipiepuels 19d dusjersid pasipiepuels J1ad dusperasd pasipiepuels 1ad adusjenaud
-obe uj abueyd pasipiepuels -abe uy abueypd pasipiepuels -abe uy abueypd pasipiepuels
abejusdiag LSIUNOD TZ0T -abe 120z sbejuaniad LSIUNOJ TZ0T -abe 1707 abejuadiagd LSIUNOD TZ0T -abe 170z

pauiquiod Asdajids K1epuodas pue siyredolpi Jo adusjenaid

Ksdajids K1epuodas jo aduajesalqd

Ksdaida d1yzedoipr jo dusjenald

€205

www.thelancet.com/public-health Vol 10 March 2025



I Articles

(9bed 1xau uo sanunuOd T 3|qe] )

(S:L¥ 03 17-6¥-) (00072 03000£6T) (0892 036°£5€) (r¥-010-92-) (000%/1030009€T)  (2'90£030¢S7)  (0-£0T 03 §-€L-) (000297 010005Y)  (L¥8¥ 019-¥g)
%6-6- 000 €£Z€ 8-€65 %/ YT~ 000¥ST -8/t %T-5- 00069T ¥-GTE  BAI0Y YInos
(018 010-6€-) (0008€ 03000/T) (9-6/9 03 8-7T€) (¢¥103¥01-) (00061030002T)  (9-89z03¥Gze)  (9-TEE01/0/-) (000%2 03000%) (8-T€V 018-8/)
%L 00062 S-/1S %0-T 000€T 144 %971 000ST €1/t alodebuis
(£ 015¥-) (0000€Z£ 03000 E€4Y) (2895 019-6/€) (g:S€01111-) (000 8% 03000 £07) (6-€€2 030-26T) (6TE01L17) (000£0503000052)  (£:7S€ 0310-691)
%6-TT 000209 |74 %9-TT 00052t S-TIe %ETT 000//€ 9192 uedef
(675 035-/1-) (00050310007)  (6€20T 030-96%) (8:5019-91-) (0002030007)  (£-66£0318-€€E)  (6761039T/-) (000£03000T)  (S¥9 03 G-TET)
%81~ 000% 8-€8/ %6-G- 0007 6-59€ %Y TT- 000C €81Y 1aunig
(6:87 039-S1-) (000¥£T T 030005€2) (1819 035-86€) (g-zzore¥1-) (000 0EY 03000 85€) (5157 035CT0) (z61701582-) (000£9£0300057€)  (P78€0319-89T) dyied elsy
%0°S 000/56 1-805 %S 000¥6€ ¥1€C %¥S 000 €95 19/T awodul-ybiy
(EL¥ 0rg-Th-) (0005€ 03000 /1) (5869 03 £1¥€) (0¥1 018:92-) (00021 030000T) (0452 035-907)  (9:6TT03T¥9-) (000%2030009) (Y T/P031-TCT)
%/-0T~ 000/t S-S %G-G- 000TT S-6cC %TYT- 0009T 67IE  puejeaz maN
(9-€503T:LV-) (000861 0100098) (€92 01 8¥¥€) (0-g-036-72-) (00099 03000%5) (g-8Lz0rzLT) (¢Lzzore0L-) (000£€103000/2)  (0-CTS 03 8001)
%06~ 000SYT -895 % LT~ 00009 6-15C %C T~ 00058 S91E elfenisny
(8-8£019-TH-) (0000£Z 03000 60T) (€:£€£ 01 €:69€) (9-9-01z:€7-) (00082 01000%9) (LeleoaySzr)  (PTvTOAT29-) (000£51010006€) (0167 03 €-€CT)
%E-6- 0002/T €¥95 %9-GT- 0001/ 18t %9-€- 00070T T91€E eise[eisny
(€:£103z-%-) (0000658 01000928 S) (€:£5L 03 1-129) (#-ST037-9-) (000907 €030008V827)  (ETTE0ITTLT) (LLzoav-zi-) (000€££S0310000722) (6-7Sb 03 t-€€T)
%89 000681 L 6-3€9 %bv 0009TTE 56t %68 000€L0¥ LEVE awodul ybiH
(9-TE016°E1-) (000 8Z€030005/1) (6-8¥7£ 03 6-€6€) (T¥019:22-) (000291 03000/21)  (6:69€017/67)  (6:9/TOA-E/-) (0009/1 03000 €) (£-€0v 019-/2)
%E-ET- 000552 6985 %T-TT- 000SVT g-€€€ %0-9T~ 000TTT T-€5C auren|n
(§2-01912-) (000168 01000 609) (zz65 01 5v0P) (0901 117) (000827 01000%9€)  (5LzEO¥T-9bT) (6T-011-0€) (0009€7 03000077) (8187 03 9-EVT)
%8-TT- 0006€/ G-g6% %T-TT- 0008T¥ €/8¢ %C-ST- 000TzE (4914 eISsny
(S£z 03 /-g¥-) (00087 030005T) (8:9££ 03 g-gTh) (1003 £:52-) (000%T0300071T) (9-T6E 01T HTE) (z€81010:6/-) (000ST 03000€) (9:L0¥ 03 £:9/)
%9-/T~ 000¢C £:009 %g-ET- 000€T T-€5€ %57~ 0006 Sty eAOP|OW
(0-gS o1 1-0%-) (00067010005T)  (6:586 03 +-619) (9-€ 015-81-) (000€T0100001)  (0-£EV 038-8FE)  (£:287019-89-) (00081 03000%)  (2:985 03 6-€2T)
%E-T- 000€2 9:08/ %T-8- 000TT 716€ %/-9 0007t 68¢ elUBNL3IT]
(e 030 1€-) (00007 03000 01) (0186 03 2°109) (€91 010-8-) (000603000/)  (L-9¥vorv-gve)  (¥£/£030:99-) (00021 030007)  (TT/5030°/TT)
%Y 000ST S-6SL %6°T 0008 8:96€ %S9T 000/ 8:79€ eIngeT]
(09 03 T¥E-) (00051010008)  (S°980T 010:055) (LzorTv1-) (000£030009) (L-gLy0r0:LL8)  (L0VE01-59-) (0006 010007)  (+2€9 01 8-9ZT)
%TY 000TT 1-S¥8 %E-9- 0009 [oiTa% %Y-/T 0009 1oty elU0IS3
(L€ 01515) (000/9 01000 5€) (1:00£01019€) (Lt-0191€) (000€€0100092)  (€£¥€01G:G/7)  (9T9T 01 /-8/) (000£€010009)  (E¥8E0IT-59)
%81~ 00025 6-27S %/-8T- 00062 £-80€ %552~ 000€2 e sniepg
(z0-037:52-) (000 TEET 03000616) (9-€z9 03 €:5e) (o o1 zze) (0000TZ 03000 055) (T'6€€ 031°9597) (7:01 036-9€-) (000859 03000€€€)  (6-€0E 03 Z-TST)
%S-ET- 0008TTT 8875 %8 TT- 000629 €-20€ %9-GT- 00068 G9zz  adoinguisise]
(54501 2:9%-) (00002030006)  (0-086 039-18¥) (0-9z 03 ¥-/1-) (0008010009)  (z:0EF OAT-61E)  (8:89T O3 ¥//-) (000€T03000€)  (6:065 039-02T)
%C-0T- 000ST 1-6%L %T-0 000/ 0-€/€ %S-8T- 0008 £9/€ BIUAAO|S
(L9t 015-0%-) (000€£010005€)  (¢:/STTO16-TE9) (§5-orp-€z-) (000€€0100097)  (€08501E¥9Y)  (6:5€C011-69-) (000 010008)  (¥/2L036-9€T)
%09~ 00095 116 %/ YT~ 00062 615 %9 000/t €85y eI{eAo|S
0¥y 03 p-¥1-) (000£60100009)  (8:0Z0T03567S) (09031:02-) (0009%010009€)  (£z8Y 016°€6€) (¢L1T036°¢/-) (0005501000TT)  (9:/95 01 1-60T)
%E-0T- 000// 9:508 %0-8- 0001V 14454 %8-TT- 0009€ TTLE eIq195
(§£50107€-) (0000€z 03000¥2T)  (8-96TT03T-079) (€T 6°CT-) (0009110100006)  (#609018-28Y)  (€:8EC01/69-) (0oozzror000¥7) (919 03/1TT)
%L-0- 0006/T 0-8€6 %ET 00020T 6-6€5 %L-E- 0008/ 1-86¢ BIUBLIOY
(26ed snoiaaid wouy panunuod)
TT0T-066T ‘so3el 00000T  TTOZ-066T ‘so3el 00000T  TTOT-066T ‘s33el 00000T
pasipiepuels Jad aduajenaud pasipiepuels 1ad adusjenaud pasipiepuels Jad @duajeraud
-9be ui sbueypd pasipiepuels -abe ur abueyd pasipiepuels -9be u sbueyd pasipiepuels
obejuadiad LSIN0J TZ0T -abe 1707 abejuading LSIUNOD TZ0T -abe 1707 abejusdiad LSINOJ TZ0T -abe 1707

paulquiod Asdajids K1epuodas puediyredoipi Jo adusjenald

Ksdajids K1epuodas jo aduajenald

Asdajida d1yzedoipi jo duajealqd

www.thelancet.com/public-health Vol 10 March 2025

€206



Articles I

(abed 3xau uo senunuod T 3|qe] )

(£-€10319:07) (000¥¥€ 03000¥27) (2195 030-2£€) (09T 03£:52-) (000TZT 03000 66) (S¥Ez o3 T-T6T) (ST o1E87) (000%€2030009TT)  (E¥¥E 03 T-H/T)
%TY- 00018C 0:59¥ %/~ 000 60T 9TIT %/-€- 0002/T ¥-€5¢ ey
(:09 01 0-7€-) (00052 030008€) (£-0££ 030-€6€) (T-€011-91-) (000 1€ 0300057) (6T2€016:297)  (SPTE01E09-) (0009%70300001) (199 03550T)
%€ 00065 1-665 %/-9- 0008T G162 %LYT 0000€ 9:/0€ |oes|
(£€6 039-TH-) (000T¥030009T) (9718 03 L¥¥€) (zzr oy /1) (000TT 030006) (S92 03 £:0020) (zzogorzv9-) (0000€£010009)  (£:685010-€1T)
%99 0000€ 509 %8-€- 0000T [ aad %/-€T 00002 678€ puepl|
(60£ 03 €-5€-) (000€03000T) (S-6%£ 015-9%€) (86 031-5T-) (o¥60108/) (9587 036/€7) (€057 015-99-) (000z010) (8787 010-88)
%IV 000¢ 695 %T-€- 098 1197 %0°TT 000T 1-80€ puejRd]
(598 03 1-0¢€-) (0008Z010000%) (9:¢S£ 03 706€) (587 016:€T) (000£€0100067) (zzS€01€:060) (zgrzor6¥/-) (0001 030004) (g-zzvr 01£:89)
%9-VT 00019 8885 %E-0E 000¢€E [Rres %T-0 00082 €/9t 99219
(5-88 0319-9€-) (000€80T010002EY)  (8:6STTOIETLS) (0-go31-71-) (000£82 03000 €€7) (e/gc01zgre)  (6°€z01819-) (000£2801000T/T) (9518 010-€9T)
%06 000108 8/88 %Yt~ 00095 T6¥E %6-/T 0008¥S 9:8€S Auewien
(L0102 L:TH-) (000/19010000€7)  (T498 01 9-0¥€) (#11016-81-) (0oo9zror00010T)  (6:€TC010-2LT)  (T¥/C017-09-) (000105 010006TT) (€199 03 €:GST)
%6 0009€Y 619 %Ev- 000¢TT 0161 %/6 000 £2€ 6:9zv aduel4
(298 03 :51-) (0002 030009T) (£-92£ 036°€0€) (€T 03 €-81-) (000TT 030006) (0zzzorT-€81)  (8£12017°89-) (0002€ 030009) (7625 03516)
%IV 0000€ yaia %5-€- 0000T S10T %E-6 00002 €9€€ puejul4
(1-95 01 5-8€-) (0000¥ ©1000/T)  (9-€99 030-TTE) (0-zT01£:8T-) (000ST01000TT) (/LT 01g-8TT) (5807 019:59-) (00092 030005)  (v-€T¥ 0364/
%¥-€- 0000€ 0°TIS %E-G- 000€T (k14 %S T~ 000/T 1-99C jewusq
(79501 7°81-) (0006 03000%) (0069 039-50€) (zSorg/e) (000€ 03000€) (8197 01£€07) (7£97 03 S¥/-) (0009 03000T) (S5-0S¥ 030-18)
%6~ 000/ 615 %Y-ET- 000€ ¥-0€T %55~ 000% 9:/8¢ snudiy
(P 1P 019-8%-) (000701 03000%€) (zeeg 01 €20€) (§gzo1zT) (00002030009T)  (6:96T03%:09T)  (¥+/6Z 019-69-) (00058010009T)  (£:959 03 6-52T)
%/-€1 0007/ G209 %9-CT 00081 6-9/1 %TYT 00095 95ty wnibjeg
(°06 03 ¥-€2-) (00098 03000 5Y) (zTE6 01 T°88Y) (L£E01GTT) (000 T 03000 7€) 0Ly 03 £ T9E) (£-S1€031019-) (000 8% 030000T) (£T1501566)
%01 00089 T¥€L %SC 0009€ 10V %Y-€ 000TE ya433 eLasny
(8:85 01 €-9%-) (0€9 01097) (9572 03 8-61€) (79012077 (06T 0105T)  (F9€C019-€6T)  (9-THTOIEFY-) (097 0106)  (1-0€503/:001)
%C-9- oLy 1295 %89~ 0/t 01z %6-G- 0TE VR:143 elIOpUY
(T-Szorv21-) (0007€5€ 01000261 2) (1¥9£ 018-56%) (551 016:01-) (000EVTT031000976) (5587 038-¥€T) (E¥P01€12-) (0000877 030006ETT) (520503 T-8€T)
%SG 000168 9-6€9 %L1 0005€0T $-85¢ %€ 0006581 T18€  adoun3g usRIsam
(506 01 £:8€-) (0009€0100091)  (9£T0T 036:09%) T1z0115) (000ST010002T)  (T¥IY039¥EE)  (E:50€016-€/-) (000€z03000€)  (6:9€9 03€:56)
%8-0T 000/¢ Y19/ %8/ 000€T 6-2/€ %/-€T 0001 P ¥6¢E Kenbnun
(g:LL03TTH-) (0009€2030002TT)  (£-STTT0356/9) (19T 03 T-11-) (000£6030008Z)  (1:96% 039-¥0Ob) (S¥Sz010¥/) (000671 0300067)  (9-€/£031-8¥T)
%E-T 0006/ S-926 %8-C 000/8 8Ly %T-0- 00026 8:8Ly B[)
(z:£5018-0€) (00008€ 01000£6T) (-0€8 01 £:6EY) (11018:G-) (0o0€gT010006kT)  (ETOV 03ZTEE)  (9-TOE0IGTL) (000£07 01000 €€) (£¥S¥ 01512)
%T-9 000€6¢ Y9 %T-T 00099T 9-99€ %6 TT 000/TT 1112 eunuabiy
(1 019-72-) (000129 03000 0/€) (9-906 035-275) (S¥T03TS) (000162 03000TV7) (VST oip-95E)  (S0TT0161h-) (00055€01000€TT)  (9:9T5010°T9T) ey
%¥-S 00066 T1€/ %6-€ 00099¢ ¥16€ %E-L 000€€T [6€€  uneuRyINoS
(€0 018¥-) (000€562010001007) (0££8 03 T-€/S) (9:0t03E¥-) (00061 T0I000ETTT) (1-50%7 03 G-£2€) (L£E£015€T-) (0007191 03000144) (6991 036:/17)
%18 000997 T 690/ %Y-€ 000T9ZT €59¢€ %/-€T 0005021 9ThE vsn
(60T 039:75-) (08901097)  (9:£9TT038-55h) (6101 7°CT) (o/torovt)  (6:02€035¥97) (9607 03 T-EL-) (0zS01001)  (6:0/8031+£9T)
%/-9- 061 S-Ghg %¥-T 0ST 6067 %80T~ 0€€ 9SS puejuaain
(G791 T-GE-) (00019Z 0200012T) (1-€69 01 Z-0%€) (0¥ro11-g-) (00086 0100018)  (1:687019:6€7)  (S¥1Z012:99-) (000T/T0100026)  (2:0E7 017:97)
%8-T 00066T 9:G€S %ET 00068 €€9¢ %E-E 0000TT €/ epeue)
(9-gT 03 8%-) (000207 £ 01000251 7) (8'Tzg 03%559) (zororty-)  (000TTSTOI00066TT) (-26€ 01 £-61€) (0-££ 03 T-€T-) (0000841 01000598) (L0977 036:8T7)  edURWY YUON
%S/ 000999¢ ¥-689 %0-€ 0000S€T 9¥SE %/-TT 0009TET LYEE awodul-ybiy
(abed snoinaid wouy panuiuod)
1207-066T ‘s93el 00000T  TTOZ-066T ‘so1el 00000T  TZOZ-066T ‘so3e 00000T
pasipiepuels J1ad duaperasd pasipiepuels 19d dusjersid pasipiepuels J1ad dusperasd
-abe uy abueyd pasipiepuels -obe uj abueyd pasipiepuels -obe uy abueyd pasipiepuels
sbejuaniad LSIUNOD TZ0T -abe 170T abejusdiad LSIUNOD TZ0T -abe 1207 sbejusdiag LSIUNOJ TZ0T -abe 1707

paulquiod Asdajids K1epuodas pue diyedoipi Jo aduajenaid

Asdajids K1epuodas jo adudjenald

Asdajida d1yzedoipi jo duajeaasy

207

www.thelancet.com/public-health Vol 10 March 2025



I Articles

(abed 1xau uo senuuUOd T 3|qe])

(£-9€016-81-) (otgo101¥)  (6°S6TT01E:509) (¢6-032:€2-) (09 01087)  (£91501/8Th) (£T0T 01 0%/-) (0/F0106)  (8:60L011-6€T)
%Y1~ 029 526 %8-9T~ (o143 Sy %T-8T~ 00€ 975y epnwiag
(§-/L 03 1T€E-) (000501000€)  (¥£E2T015/59) (8-gT 03 7-€-) (000€030007)  (£9650315-86%) (82O 036:2/) (000€03000T) (1989 03 €-9TT)
%8-L 000% 7676 %T-L 0007 1-8¥S %8-8 0002 €10 azijeg
(r-9¥ 03 €-/¥-) (0007 010002)  (S¥STT016:959) (0'1-035/1-) (0007 03000T)  (S¥95012:89Y) (E0Tz oM LL) (0002010)  (9:6€£030:8¥T)
%9-TT- 000€ 1-8/6 %96~ 000C 1-915 %8-ET- 000T 0-€9¥% sopecjeg
(z-€V 010¥¥-) (000501000€)  (8T8ZTOIT659) (8:0-039-/1-) (0007030007)  (€£7195030:79¥) (1661 0387/-) (000€01000T)  (5:59Z016°55T)
%C-TT- 000% 1-200T %0-0T~ 000¢ 1-605 %E-TT- 000¢ T-€67  seweyegayl
(766 039-61-) (0Zzro1015)  (1:90V T 03/€8S) (€91 0318-€1-) (05€ 0300€) (Sz1h 039:05€) (8:60€ 03 T-1£-) (056 03081) (¥£20T0319-56T) epnqleg
%TE- o6 6THOT %80 0€€ 16/€ %Y-G- 019 €799  pueenbpuy
(T£T01E6T-) (000 2/ 03000 62€) (8'966 01 /-169) (L€03128-) (0000%2 03000%07) (1505 03G-1€¥) (¢LyoreLe-) (000T¥Z 01000¥TT)  (¥+£0S 01 €9€T)
%0-€- 00086€ 0-6€8 %/-T- 0007TT 619V %E-E- 000//T TTLE ueaqque)
(0-g9 03 2:9%-) (000£0503000€V2)  (££/€T035/99) (T-103£:51-) (000902 03100029T)  (1:99503€29¥)  (6-¥TE O P-Ts-) (000TTE0100095)  (1-958 03 T-55T)
%599~ 00008€ €9¥0T %8/~ 000931 6°T1S %G 000761 y¥Es niad
(6-96 035-8-) (000882 030007¢T) (20091 0IE169) (E€01E5T) (00016 03000 12) (ST19039-TTh)  (E£65€£010-04) (000£02030001Y) (8:0¥TT012-97C)
%0~ 00011 TT/1T %59~ 00078 €09 %Y 000621 8:0TL lopend3
(079 03 £¥5) (0006210300085)  (T°ZITT038509) (59030-21-) (00025 03000TH) (£15V 03g-£5€)  (59E€C 03 7-08-) (00028 03000¢T)  (0-70Z038:S0T)
%9-CT- 00056 ¥-zeg %T-€- 0009% €10¥ %0-07- 000 6% Ty eInljog
(9:££030-5€-) (000898 03000 11S) (Th1€T1035:927) (9:0035¥1-) (000 £¥€ 03000 €87) ('g2S 01 5-0€h) (5501 03 £:€5-) (000%¥503000507)  (£T2g 039-60€) eLRWY
%/~ 000989 /0v0T %I/~ 000¥TE 8:8/y %S~ 000¢T/E 6195 uneT uedpuy
(g-€1015-z1-) (000€199031000€587)  (E£-€OTT 0IT-ETY) (z-zzoit-z-) (000£0ZE£01000170927)  (£-0£S 03 L-SED) (0-9T031-62-) (000879€0310000/027) (9-£0903€E-9¥E)  ueaqque) pue
%S-0- 00060£S 1-€56 %E-0T 0006682 L8y %L-6- 000T18C 9:0/y  edupwyune]
(£0z01£T-) (000£€5 01000 £7€) (0-608 01 €-€29) (TSy o11-7) (0009/101000TET)  (0:£87019¥12) (ST €21-) (000€8€01000%6T) (0755 019-9/7)
%16 000 Th¥ €99 %5-CT 000€ST 8-67¢ %Y-T 00068 9-€Th N
(65 030-Th-) (0002Z030007T€) (£-78L 01 T-0LE) (9:/1 03 1-51-) (00092 0300007) (tveeorzesy)  (6:9€20107L) (00087 03000 6) (T:96% 039-26)
%Y- 000%S 9:665 %5-0- 000€2 668t %8/~ 0001E TYIE  puepRzZIMS
(9-8€019-1¢) (0002903000 ££) (8459 03 £-8/€) (zz0196-) (00062 03000¥7) (9-TTE 03 T:257) (266 010:29-) (00007 03000TT)  (S-€9E 03 €:50T)
%g-Y- 000€S 91§ %C-9 00092 78T %0-GT~ 000/t 474 uspams
(£€9 1 5-8€-) (0008¥€ 030002/T) (8:569 03 £:L¥€) (9903 1:91-) (000151 03000/1T)  (T:¢6C016:9€7)  (£-81€036:59-) (0o060z01000€Y) (562 031:58)
%T-0 000%9¢ 0°TES %T-G- 000TET 1197 %/°S 000CET €69t ureds
(509 03 6-17-) (ovz0101T) (¥-90£ 01 5-82€) (r-€010:91-) (00T 0308) (05gzor15€7)  (-8Tz 03 g0L) (05T 030€) (g8t 01£-84)
%g-€- 081 9¥¥S %T-9- 06 8-65¢ %/ T~ 06 68 ouleyy ues
(€TOT 01 E-8E-) (0000£01000£2) (rvegoreLLd) (8-ceorztr-) (000Tz01000/1)  (0Z€EC016:98T)  (LV9E016:£9-) (00015010006)  (L-0Th018:€/)
%8 TT 00025 191y %VS 0006T S-/0t %Y-LT 000 €€ 7692 [ebniiog
(06 0} ¥¥z-) (000 6% 03000 0€) (#9528 03£:095) (1-2019-62-) (00081 01000€T)  (£-€9€01€997) (g-€€01/1E-) (000€€030005T) (995 03 ¥/¥T)
%T-6- 0000% 097, %6-9T~ 00091 [-TIE %TT- 000¥2 €Ty KemioN
(€88 01/ Th-) (000€€10100025) (9-852 03 8-61€) (T:£1016:61-) (0008€01000TE)  (9-8¥7016-000)  (9:67035-99-) (00066 010008T)  (£:£E5011+66)
%8G 00066 €0/ %TT- 000%€ o€ %/ TT 00059 €/¥E  spuepRYIaN
(0-0£ 036-0%-) (0£€£030/1) (£:098 031-90%) (9 03 E41-) (0¥ 0300T) (zSz€01E197) (€697 031829-) (obz0105) (0795 01g-1CT)
%Y1 0/t 1:1%9 %017~ (o4 €16C %9 05T ¥95€ odeUON
(878 01 £:5€-) (000€01000T)  (6:969 01 T-92€) (8:71019-8-) (ototororg)  (¢T97036/12)  (8HTECI059-) (000c030) (857 01/28)
%66 000¢ 1125 %9-C 026 (V44 %9-9T 000T S06C ey
(0-88039:21-) (0009 03000¢) (0788 037:89€) (0603 71E-) (000203000T)  (9°€52030-€6T) (ST 03799-) (000503000T)  (0-€99 031 5-6£T)
%0~ 000¥ €199 %8-TT- 000T €1ee %9-/ 000€ 6657 Binoquaxn
(abed snoinaid wouy panuiuod)
1207-066T ‘s93el 00000T  TZOZ-066T ‘so3el 00000T  TZOT-066T ‘s33e! 00000T
pasipiepuels 13d duserad pasipiepuels Jsad dusperaud pasipiepuels 19d duserad
-abe uy abuerp pasipiepuels -obe u abueyd pasipiepuels -abe u abueyd pasipiepuels
obejuaning LSIUNOD TZ0T -sbe 1z0T sbejusdiag LSIUNOD TZ0T -abe 1707 sbejusniagd LSIUNOD TZ0T -abe 1707

pauiquiod Asdajids K1epuodas puediyjedoip jo adusjenald

Ksdajids K1epuodas jo adusjeaald

Asdajida diyredoipi jo aduajenany

www.thelancet.com/public-health Vol 10 March 2025

€208



Articles I

(abed 1xau uo sanuiuod T 3)qe] )

(rv1011-91-) (0009181 03000582T)  (0-68ET 01T-686) (69203 1°6-) (000068 03000989) (£:6/9 031-625) (EVT 035 VE-) (0006/6 03000815)  (8-€5/039-00%)
%E-T- 000€7ST 79811 %06 00088/ €€09 %8 TT- 00055/ 8785 0dIXa
(€901 2:€%-) (0000€10100059)  (Z-EEET 018:6599) (59031-C1-) (00029 ©300015) (0-6€901€:029)  (8:SLE01T-08-) (000¥Z0300001) (0£5£ 016-96)
%09~ 00066 10T %Y-€- 00095 99/ %T-6- 000 £y 6LEY SseinpuoH
(6-€£ 031 €-8€-) (000922 0100060T)  (0-TEYT0IT-TOL) (6-5031ETT-) (00086030008/)  (£-8€9031-£05)  (T-¥T¥ 039-69-) (0009€103000227)  (6VPgorE0bT)
%6-C 00069T /080T %9-€- 00068 66/ %STT 00018 505 elewaienn
(9-g£ 01 €-8¢-) (000€£030009€)  (2°0TTT035-959) (T:/1036%-) (0002€0300097)  (6T05036:80F)  (0-6E€ 03 9-7/-) (000€¥010009) (6859 019-86)
%6-L 00055 %58 %19 00062 0€SY %T-0T 00092 8T0Y l1open[es |3
(169 03 T-51-) (00009 0100087)  (8:S¥TT0186/9) (9:003691-) (00072 030008T)  (T:687038:8LE)  (6:/£T010°TL) (0008€010004) (0708 010-05T)
%8-€- 0005 9:/T6 %8~ 000T¢ 6Ty %50 000¥ 156V ed1y e1S0)
(ze601yLy-) (0000€9030001/7)  (L-€LcT O}/ 6¥9) (zozor-9-) (0000zz 2 000£8T)  (¢/hy01€08E) (6867 01E-LL-) (000827 01000£9)  (6:858 03 T'SET)
%TT- 000€St 616 %E-9 000€£02 S€1i %8~ 000052 ¥¥05 eIquo|o)
(€9101591-)  (000%1Z€01000/622)  (6:85CT019-506) (€g101/:8-)  (000¢IST01000€TCT)  (0-65010-LLY) (zSzo1E€e-)  (000618T01000/L6)  (EVTLO1T¥E) epwWy
%ST- 000T€ELT €€/01 %E'S 00099€T 6:G€S %E-6- 000/9€T L€ uieT [enua)
(0-09 031-8€-) (0€eT03019)  (5-8TET011+€89) (§601/1) (obSor0zy)  (TT6S038-06%)  (9-G87035-0/-) (0zz030S1)  (P££L03TTST)
%CT- ov6 18601 %20 (Va4 1:1€S %9-C- [oVaZ ¥:005  spuejs| uibaip
(z¥5019:5€-) (0005z01000%1)  (€€LLT018¥16) (L5 51) (000zT010000T)  (5858011:90/) (L0801 T69-) (000%1010007)  (2°556 ©19-891) obeqoy
%00 0000T SYLET %Y T~ 000TT 0T8L %8°T 0006 €65 puepepiuu|
(€62 017:9€-) (0006 03000%)  (6TSYTOIT-19/) (ETT01g8L) (0007 03000€)  (6:99903€/2S)  (S-0TF 03649-) (000503000T) (1898 03 ¥78T)
%IV 000/ [TETT %TT 000€ 8885 %YL 000€ 62rS aweulng
saulpeualn
(r1L011-8€-) (0002 010001)  (6T8ET0IT-9TL) (Ltro1S/) (0¥£03069) (0629 031:519)  (8'¥ov 010-14) (o¥60109T) (VT8 018CET) ay3 pue
%Y 000T 09901 %0-C 0/9 8T/S %I/ 085 TY6Y  judduIpAIuleS
(E5€ 01 6°€1-) (000€010007)  (6:609T019-3/3) (€:£-01007) (0001 03000T) (5118 030°529) (€957 03 £-£1-) (0951 03097) (€798 03 ¥-6€T)
%671~ 0002 0921 %EYT- 000T 607 %/-0T- 056 €615 BN JuleS
(z:8€015-05) (09gor0zh)  (v-LehT03g¥69)  (0-0T-03G/¢-) (oL€01087)  (Lz6S010vLy)  (1612019:5/) (0¥501001)  (9:606 03 €:99T) SINSN
%8-6T~ 099 ¥760T %881~ (o143 [&:14] %80~ ove €¥95  puesniny jures
(6vE010:L1-) (00057 0300022)  (1:65CT10319-619) (59-016T7-) (00002 03000 5T) (T155030:95%)  (0£9T 03 8¥/-) (00092 030009)  (0-£T/03562T)
%L YT~ 000 %€ €€96 %TYI- 000/1 ¥-20S %E-ST- 000/T 6097 021y oMdNg
(6:£ 03 £-5€-) (000££01000T7)  (T:8TET010-€TL) (T-€01811-) (00081 0310005T) (2799 0350%5) (6:052 03 T-1£-) (00007 03000%)  (T-€69 03 /¥2T)
%Y-€- 00062 y¥z0tT %T Y- 000/T 1-86S %TT- 000¢T €9ty edjewef
(F-0€032:6%-) (0007€10100069)  (c:Th0T01T-8ES)  (TE€I-03T:G¢-) (0005903000%5)  (T:€15016:0¢h)  (5:90€0318¢8-) (000%£030000T)  (8:£95039-08)
%E-T- 000T0T 968/ %9-6T- 00065 €59% %C-9T- 0002 [ 2743 1eH
(8-8501£-€€-) (000TT010009)  (TLTyTO1/EEL) (0-5010-6-) (000501000%) (6999017 /¥S)  (STOE010£9-) (000903000T)  (z¥08039-8€T)
%09 0008 7-S0TT %61~ 0005 6:209 %Y-LT 0001 ¥-20S euefng
(9791 6:£€) (000t 030001)  (6-9SET 03 ¥-££9) (6:€01L1T-) (07901025 (9T19010:£05)  (£:£6T015-89-) (0zgorobT)  (€06/018-TET)
%61~ 000T V0T %/-G- 08S 1-/55 %8-T 00S [&a4 epeualn
(86 010-07-) (0002¥1030009/)  (£€6T10315689) (6-z€015C1) (00069 03000 89) (£-97901812S) (180K 035€9-) (000££030007T) (€969 03Z:62T) dlgnday
%6-7C 0000TT 1666 %0-7C 000%9 8:9/5 %T-67 000/¥ o€ty uedjuiwoq
(zeLorg1h-) (0€TT01059)  (6:9¥9T011°£08) (9:0016:71-) (09¥0109¢€)  (9:£99031€625)  (9V8€01€69-) (01£030ST)  (E:620T 03 T420)
%00 098 S197T %S/~ oty 6565 %6/ 09t 9:599 eIuIwoq
(08t 019-61-) (00092 030009€) (0-TzL 03 T°9VE) (¢¥-01192-) (0000€ 03000 52) (8167 018152) (£-€ST 03 ¥-9/-) (000 8% 010006) (TSt 015-8/)
%T-ET- 00095 7075 %T-9T- 000/t €0/t %0-0T- 00062 1-0/T eqn)
(abed snoinaid wouy panuiuod)
T20Z-066T ‘so3el 00000T  TZOZ-066T ‘so3el 00000T  TZOZ-066T ‘s23e1 000 00T
pasipiepuels 19d 2dusjeasd pasipiepuels J1ad duaperaud pasipiepuels 19d 2duserasd
-abe ur abueyd pasipiepuels -obe u abueyd pasipiepuels -abe uy abueyd pasipiepuels
abejuadiag LSIUNOD TZOT -abe 1707 abejuadiad LSIUNOD TZOT -abe 170t abejuadiad LSIUNOD TZOT -9be 1707

pauiquod Asdajida A1epuodas pue diyzedoipi Jo dudjeraid

Ksda|ida K1epuodas jo aduajenaid

Ksdajida s1yzedoipi jo aduajenasy

e209

www.thelancet.com/public-health Vol 10 March 2025



I Articles

(abed 1xau uo sanuiuod T 3)qe] )

(0617 01 6-61-) (00082 03000 ¥T) (5796 036-761) (9:£031-€2-) (000 €T 030000T) (T¥1¥ 03 -5€€) (S¢L1 03 8LL~) (0005T03000€)  (£/8503zTCL)
%Sy 1~ 00012 1€ %18~ 000TT ¥-TlE %T-0C- 0000T €18¢ leye))
(T¥g0181H-) (000T¥ 0300007) (S¥SL012:£9€) (9/T030/1-) (000 /1 03000¥T) (E¥1€039:957) (€595 03 8¥/-) (00052030005)  (6:89% 03 -/8)
%80 0000€ 195 %Y T~ 0009T (44 14 %T-€ 000ST 06/t aunsafed
(T-00T 039-T€-) (000 ££ 03000 8T) (8:96£ 03 1+££€) (S22 01567) (00091 03000 €T) (9-€c€011-£97) (200503 €79-) (000 2z 03000%) (826 01068)
%S-ST 0006¢ €519 %TS 000ST S-€6¢ %0-/T 00071 gTeE uewQ
(588 031/:9¢-) (00062 03000 0¥T) (T16L03ELL5) (9:00312:9-) (000£zT0300090T)  (-0FE010¥87) (zeseory1s-) (00044103000 52) (0-98¥7 015:69)
%9/ 0006TC €765 %T-9 0009TT TTIE %E6 000 £0T 182 o010
(5-€8036:L1-) (0009% 0300022) (1-€£9 015°12€) (9-0203/-91-) (00061030009T)  (¥/z039-tce)  (9:89€03/-G/-) (00062010005)  (9:82¥ 017:08)
%E-G- 0005€ Y18 %/-0 000/T Ya%d %E-0T- 00081 199 efqn
(879 03 T-¥1-) (000T¥ 0100007) (895 01G-€/€) (8-901/:€2-) (00041 01000T) (6:STEOITYST)  (L95E016°TL-) (00052 030005) (9:9£1 035-€6)
%9-Y- 000TE €€/ %E-6- 000ST 9-€8¢ %90 0009T 8687 uoueqs]
(T-00T 03 €-6€-) (000T¥ 03000 07) (€:/16 036-82h) (-85 01¥7/) (00081 0310007T)  (T08€03601E)  (67SC01S¥/-) (000 €2 030007) (€695 030-56)
%06 000TE 610/ %/ 1€ 00091 8EVE %¥-9- 000ST 1-85€ Hemny
(525 016:5¢) (00000T 03000¢S) (z-88L017:60%) (8:ST0319-71-) (000 87 03000 6€) (E1£E03T-20€) (E-¢Lzor/0L) (00055 030006) (0-9€¥ 0101/)
%Y1~ 000// 509 %/ T~ 000€¥ 1-5€€ %0-T- 000€€ 8:89¢ uepiof
(9:79 039-€€-) (000%9€ 03000 66T) (LY¥g 031:L5P) (€81 036:T1-) (000 58T 03000 £7T) (zL1y016v2E)  (6:9E€012:0L) (000061 010005€)  (8:6¥V 011-€8)
%E-E 000£8¢T /%59 %TT 00099T 1:5L€ %9 0009TT 6:8/t bey
(01903 £1-) (000££S 031000 28€) (€-5¥9 01 2:85P) (£-TPT 03 ECE) (000 T¥2 03000 Z6T) (€787 039:522) (£-0t 03 £:0€-) (0006TE£03000T4T)  (9-T6E 03 ¥11T)
%6-€C 000€9¥% 1:155 %08 000512 €25t %S-T- 0008¥¢C ¥-50€ uel|
(zcg 010-5¢-) (000%96 03000 509) (5188 03 8¥5P) (6:czo1T°9-) (0009/¥ 03000 ¥3€) (£-gTr016-8€€)  (6:907 03 51/-) (000515 031000€8) (Evg 01018)
%/-9 00005/ €789 %L 000TEY T6L€ %09 0006TE T-€0€ 1dAh3
(€-6£037:9%-) (0005T03000/)  (9:200T 039-¥9%) (097 0319-T1-) (0009 030005) (L-tL€039-£0E)  (06TT 038 YL-) (0006 030007)  (£:€99 03/STT)
%Yt~ 000TT 895/ % 000§ 9-6€€ %E-/~ 0009 [&An4 urelyeg
(118 01 £:05-) (0009T€ 02000 £¥T) (€9T£015-8TE) (S22 01€:5) (000¥7T0100066)  (EV/z01€-8TT)  (LTTT01TT8-) (000507 010001€)  (ETLF010°TL)
%L9~ 0005€T 70€S %L6 000TTT 09% %Y-LT- 000t 14414 euabyy
(S-z2 01 ¥45-) (000 00E 01000 67T) (8:988 0181G€) (1-£ 01 6-71-) (000811 0100086) (ov1€017€97)  (EL1V 016:6L) (000Z6T 03000 £7) (2765 019:04)
%S-CT~ 0000TT 9:909 %61~ 00080T 9-88¢ %Y-gT- 0007201 6/1€  ueisiueybyy
1583 3|PpIN Pue BILY YLION
(z-0€031€-€1-) (0005891 03000897 €) (S-¥¥L 01 2-619) (1-820310°€) (0007617 010005V8T)  (S-0¥€039-987) (5P 03/-0€-) (0000597 03000€CET) (L-0EV 03S-/TT) 3ISE3 3IPPIW pue
%E-9 000/S6€ 7629 %8-TT 000/10C 0-€1€ %Y-T 000TV6T T9TE ey yuoN
(0-€501£:8€-) (0008£030000%)  (8-560T 03-75S) (8:0012:91-) (000t€0100087)  (9-8/F037:L6€)  (V-80€03/:99-) (0008%030006)  (9:899 01 0-72T)
%60~ 00009 €5€8 %E-8- 000TE 2134 %9-8 00062 6:66€ Kenbereq
(9-67 03 8-¥1-) (000/£912031000/2ST) (€-€96 031-589) (0¥ 010°2T) (000001 030002/8) (8:£Ly 03 /-T6€) (55703 /-6¢-) (0009911 03000185  (5925037:297)
%TT 000€€8T 9-7e8 %6-LT 000/96 1€EY %S-9T- 000998 6-88€ |1zeig
(£gzor/y1-) (0000722 01000285T) (9796 017-889) (0-Syo1€TT)  (00070TT01000T06)  (V£/F 010-€6€) (§9z018:6€-)  (000€TZT01000209) (0675 01+-297) edLRWY
%T-T 000€68T £€28 %9:9C 000866 g€y %6-GT- 000568 S68€ une evrdos).
(¢¥9 016-9%-) (00099£03100059T)  (E£TLET016109) (zT01991-) (000/FT010000TT)  (6°€€S016:L0V) (V667 03SV/-) (0009€2030000%) (5688 010-61T)
%Y-6- 00079t €066 %E-8- 000821 5691 %¥-0T- 0006€T 8:025 e[anzaus
(r¥01 01 £:€€-) (000090100087)  (76/£T010:TH9) (L-€T01779-) (000€2010008T) (0975 0ITLOF) (5885 018:79-) (0006€03000/)  (£:£6803£0LT)
%S-9T 000S¥ ¥Se0T %9-€ 0000t 6-€9% %96C 00052 STLS euieueq
(T-8¥ 03 1-L-) (0005£01000£€)  (#-8ETT 015-€9S) (€1019:91) (000¥7€0300087)  (6T¢5010-8Th)  (6°8E€036:8L) (00027 010009)  (8:579016°58)
%0-0T~ 00055 178 %E-8- 000T€ ¥-9/¥ %T-TT- 000¥2 89¢ enbesediN
(abed snoinaid wouy panuiuod)
1207-066T ‘s91el 00000T  TZOZ-066T ‘so3el 00000T  TZOT-066T ‘s33e! 00000T
pasipiepuels 19d duserasd pasipiepuels Jsad duaperaud pasipiepuels 19d duserad
-abe uy abuerp pasipiepuels -abe u abueyd pasipiepuels -abe uy abueypd pasipiepuels
abejuadiag LSIUNOD TZOT -abe 1707 sbejusiag LSIUNOD TZ0T -abe 170t sbejusniag SN0 TZ0T -obe 1z0z

pauiquiod Asdajids Kiepuodas puediyjedoip Jo adusjenaid

Ksdajids K1epuodas jo adusjenald

Asdajida s1yredoipi jo aduajesany

www.thelancet.com/public-health Vol 10 March 2025

e210



Articles I

(abed 3xau uo sanuiuod T 3|qe] )

(6:79 01 76€-) (ogt 03 0%7) (5626 03 T:6/P) (S€010C1-) (otz 010/1) (g0t 03 1:£E)  (6:887036°04) (067 0305) (€65 012:26) eowes
%0~ 0/€ 8-8v/ %8~ 06T 9-78€ %0°S 08t 99€ uedLRWY
(6-€€016°TE-) (000 00T 03000 65) (8-01£010-8TH) (r1016T1-) (0008 01000TY)  (S'8EE01028T) (9-0z103£:£57) (000¥S01000%T)  (S06E01TTIT)
%S~ 0008/ 0-855 %/-G- 0001 60€ %6-C- 000¥€ 3144 elueDQ
(euny>
(98 035-8€-) (000 66T 0300006) (£-861 03 T-¥LE) (L0103 ETT) (0009£03000T9)  (581£0310:997)  (9-52€030:89-) (000€T03100077)  (£6050319%8)  joadunoid)
%E-S 0005ST €529 %TT- 00079 0162 %8 TT 000/8 Tee ueme]
(6:62016-6%-) (000TST 0300018) (0-€85 03 17-71€) (-9 037-9z-) (000920300029)  (Fz6z039-ThT)  (6-€07015T8-) (00062 030002T) (670€ 03 £:L¥)
%507~ 000GTT TSt %9-TT- 00069 €/9C %0-TE~ 0009% 8/LT ©310) YHON
(z9€019:€-) (000£92£03000€/59) (T-6€5 03 5-26€) (r¥€019:€-) (000 €66 €01000£0Z€) (8¥Lz 03 £-522) (16503/£:81-)  (000TT0¥03000//TT)  (9:8/T 03 T-0ST)
%/-€1 0001599 Y9k %6-€T 000595 € 9:6hC %V-ET 000980 € L1 eulyd
(8€€01€b-)  (0006£080310005285) (6275 01 1-£6€) (82€01TH-)  (0006ETF 01000€EEE)  (1G/C 03 6:92T) (£:95018-81-)  (0009/1¥010005827)  (¢6/Z016-671)
%L-TT 0001269 £-99% %0-€T 000T0ZE £-057 %E-TT 00002Z € T-91¢ eIsy 1se3
eiueadQ
(1:££032:1) (0008ESTT 03000 0ZE 6) (£-6£503S-2€h) (P-££03¥-7) (0008¥F9010006/2S)  (£-86T03T-6¥7) (9:'T9019:€T-) (000915901000859€) (2°867030-89T)  pue ‘elsy ised
%L1 000106 0T 0-505 %0-6T 0001985 6-2lt %LST 000T¥0S T'TET  ‘eisyiseayinos
(299 01 £:91-) (0008407 01000277 T) (5-9€8 015-209) (zgrort-et)  (000T£0101000908) (5917 019-9T€)  (6T¥T01E9F-)  (0005£0T0100059€)  (E:Li¥ 01 T-/ST)
%EVT 0005991 T¥/9 %9°9C 0008€6 9:99€ %S-C 000/t/ S-80€ uelsijed
(1-g€01T°2h-) (00059€ 03000 681) (9:£611010-619) (6:6-011:€2) (00068103000€ST)  (0-819037°009)  (LY9¥ 03t-8/-) (0005810300017) (1609 038-89)
%80T~ 000¥/2 1-968 %T-LT- 000T/T 9:955 %81 000 €0T S6EE [edaN
(0006/1T1TT
(r-gr031/-11-) 01000%584) (S¥6/011-€95) (9Tr017°6-) (00071£901000696%)  (8:9/1 010-/5€) (T15012:52) (0006557 0310000/5¢0)  (£-SZE019-58T)
%ST 00066€6 ST/9 %E-0- 0006785 €91 %l 000055 € 795 eipu|
(01501 8:9¢-) (0008 03.000%) (97101 03 1-2€9) (1:0010°5T-) (0001 03000€) (99z50a5€ey)  (zT16Y 03 TEL) (0oov 010001)  (#-5¢5016:8/)
%9-T- 0009 9:0/L %0-8- 000% 0-€LY %S-0T 000¢ 9:/6T ueinyg
(5°5€0316°Th-) (0002811 03000565) (E-71L031-65€) (9¥-031/27¢-) (0005¥9 03000 8EP) (6:78€016:297) (zeer o1 L-€L-) (000€850100096) (€:95€031069)
%E-6- 000798 £-0S %S-ET- 0008€S €1eE %S T~ 00052€ €661 ysope|bueg
eIsY {1n0S
(6-gT032:1T-) (000S/Z 71031000891 0T) (5-9££ 03 2-859) (£11039:/-) (000¥19803100098€9)  (z-¥9¥ 03 2-05€) (£:£5030-52-) (0000209 010007€VE)  (6-62E03/-06T)
%E-T 000£02<T 7999 %L-0 00066V~ S-90% %6V 00080LY £-65¢ BISY Y3IN0S
(195 01 6°6€-) (000097 01000 TET) (1969 01 Z:6€) (§6016/1) (000T¥103000T0T)  (£99£030697) (555503 2-28-) (000/ZT01000€T)  (V-2SE016:9€)
%9-7- 000¥6T 7615 %E-G- 000 €T 0-zee %9-€~ 000TZ /6T UILIDA
(£-89030-6%-) (000201 030006%)  (0-260T 3 L T6Y) (L¥101641-) (0008€0310001€)  (V-8/€019-60€)  (8T/T03/TL) (00089 03000%T)  (E:8¥/0IT-8YT) sl
%Y-6- 000// G-€28 %00 000 %€ TIVE %0-GT- 000 £¥ gy qerypanun
(05203 L-11-) (00018/ 03000 55€) (1696 01 £:SEY) (9:g038:61-) (000667 01000/€27)  (9:85€ 010-067) (£-9LT0yE1/7) (00091501000T0T)  (9:2¥9 03 T-LZT)
%/-€- 000165 087 %E-G- 000¥9¢ [aad %Y~ 000 8Z€ 8507 akppny
(§6L0150t-) (00018 03000 0%) (e01L030-L¥€) (6-07 03 T-€1-) (0005€£03100067)  (6:00€03E/FT)  (6-05€ 03 6-€4-) (0006¥ 010006) (6627 038:5/)
%SG 00019 625 %9°T 000TE ST/t %0-0T 00062 6/5¢
(255 010:6€-) (00096 03000 05) (€789 03 7-95€) (8 01€91-) (000 9% 03000 £E) (9-€z€01997)  (586E£01T-TL) (000 €5 030006) (0T8E 03 7°19)
%6-0- 000¥Z €S %/-9- 0002 0-56C %L/ 0007€ €61z elLIAS
(6-LzT 01 TLE-) (000%1€0100015T) (z€£9 03 1-81€) (8-€501041) (0005€T030000TT)  (T¥87018:0€7)  (9:92k 016:T/) (0006810310000€)  (8TT¥035¥9)
%T-8T 000€£€T =154 %¥-T€ 000¢ZT 6:95¢C %09 000TTT e uepns
(6-TST 0315:8€-) (000507 0200089T)  (T'T60T 016°LED) (¢6£015¥-) (000 £2T 03000 20T) (Sote01g/57)  (9/SYo1t29-) (000167 030002S)  (6:508 03 T-SVT)
%EYT 00086C £-008 %91 0007TT 1282 %¥-0€ 000/81T 081§ elqely Ipnes
(abed snoinaid wouy panuiuod)
TC0Z-066T ‘sd3el 00000T  TTOZ-066T ‘so3el 00000T  TZOZ-066T ‘so3el 000 00T
pasipiepuels 1ad duaperasd pasipiepuels 19d dusjerasd pasipiepuels 19d duaperasd
-abe uy abueyd pasipiepuels -obe uj abueyd pasiplepuels -obe u abueyd pasipiepuels
obejuadiad LSIUNOD TZOT -abe 170T abejuadiag LSIUNOD TZOT -abe 170t abejuadiad LSIUNOJ TZOT -abe 1707

paulquiod Asdajids Krepuodas pue diyiedoipi jo aduajenald

Asdajida K1epuodas jo aduajenasd

Asdajida s1yzedoipi jo aduajesasd

e211

www.thelancet.com/public-health Vol 10 March 2025



I Articles

(sbed 1xau uo sanuiuod T 3|qe] )

(788 037-9€-) (00095 0300062) (€49 03 €-88€) (L2203 6:5-) (000£20300077)  (609€035:067)  (9:££903E€:S/-) (000TE 03000%) (622 015:09)
%9-6 0002 09/5 %YL 000¥C 1-€2€ %9-TT 00081 €75t soe

(576 03 8-81) (000 £0ST 03000¥70T) (€-6%5 016-08€) (S¥91 03 8-9%) (00095203000 £09) (6-897 03 L ¥127) (19203 7°61-) (000582£01000€6€)  (T-¥67 03 g-/¥T)
%05 0001971 0-09% %/-00T 000£/9 0T¥e %9-/T 000%85 0-6T¢ elsauopu|

(089 039-€€-) (000 TET 0300007) (0-0££ 03 T-S0%) (Przro31-01-) (00079 0300025)  (7°69€035:867) (5T6% 030-04) (0002£030002T) (062 035°€/)
%E-E 00076 1-/9S %0~ 00085 1-€€€ %8-8 0006€ j23%4 elpoquie)

(S9¥ 01€:5) (0006551 03000/82€) (£-€99 03 8-/LY) (zevorzzr)  (000€ZET01000TT6T) (zvee012:8L2) (6¥901871-)  (000£9€703000€5CT)  (L6VE01E-98T)

%S-€T 000506 € 9:/95 %E-LT 0008TTC 1¥0€ %E-6T 000/8/1 0-€97  BISY 1583LIN0S

(189 03 °6¢€-) (0002 03000T) (LVLLoyvLLL5) (59031811-) (0001 03000T) (¢£5€019-967)  (L¥8€019-G/-) (0S€T 030/T) (z-c€y 03 8-99)
%T T~ 0002 5285 %6-€- 000T 1:1T€ %ST 08/ 85T nienuep

(86 039-6€-) (06 030%) (9-60/ 039-0%€) (z6£018€) (o7 030€) (t¥6zor1L€0) (V6L OAPELr) (0S5 0101) (S-8€¥ 03 2:¥1)
%/-6 o/ 0-9€S %¥-0C o€ 8-€9¢ %0-T o€ [&dAd njeany

(8:89 01 #-TH-) (01 0305¢) (8:5/9 03 €-/€) (z-0T 03 /:51-) (oogorovz)  (9vgror€ler)  (SThEOIETL) (0S¥ 0108) (E-TTi 036:62)
%9-T ovs ¥-G1S %6-€- 0/t 8-€5T %9-L 0/t 919 ebuo|.

(199 030°TH-) (TT039) (£:£££030-28€) (8:9037:€1-) (So1p)  (105€019/87)  (£-65€01€-8/-) (9031) (S¥S¥ 035¥9)
%ET- 8 ¥-/8S %g-€- ¥ T61€ %8°T 14 89t nepyoL
(05503 £ T¥-) (0005 03000€) (T¥6£010T8€) (€1-016:91-) (000€ 030007) (£19€018:€67) (8:98€ 03 £:S/-) (000 € 030) (9-897 036:19) spueys|
%E- 000% G785 %E-6- 0002 8-Gz€ %8-T 0007 £:95¢ uowojos

(09503 6-T7-) (0007 03000T) (11803 E:GTh) (6:0-030°/1-) (0££030€9)  (6¥9€010-967)  (8:90% 038-1/-) (066 0306T) (0-921 039:06)
%/-€~ 000T €€79 %E-6- 00/ =143 %E-E 019 £56C eowes
(019 03 1-8€-) (0009203000 §€) (T-£1£ 03 €:55€) (S0 11-) (0009€010000¢)  (8:9€€010°8£7) (€£9££ 0157/-) (0002t 030009) (9:zov 03/-%5)  ®eauINH maN
%8-T- 000/S 6-2€S %T-G- 000€€ 9:G0€ %S0 000¥2 (Va4 endeq

(068 03 ¥°5¥-) (0/10302) (6:556 039:0€¥) (791 016°£-) (09 0309) (£-95€ 03 1:967) (6-1E€03G2L) (otr0107)  (#TE9OILGTIT)
%/-0 0€T (144 %€ 09 1-52€ %T T~ o/ -0 nefeq
m_u:m_m_
(225 019:9%-) (ozv 01 017) (18803 L VED) (S 010€1-) (06101091) (rs6e015€2€) (059703 1-8/-) (0Sz 0101) (191503 8-08) eueleyy
%56~ 0€€ 989 %Y-G- 0/1 ¥-89€ %9-ET- 09T 8:92€ URYHON

(z-0L0yp¥€-) (ozoro1) (0016 03 T-65¥) (Szr o3 T6-) (9039) (£L16€016€2€)  (6°€TE01/Y9-) (6017)  (S155019-301)
%ST ot 610/ %ST 9 T-7SE %9-€ 9 6:L¥€ anIN

(g9 03 7-2S-) (00T 0309) (5-826 010-TTh) (5:0015/1-) (ob010€)  (€TVE0319:6/7)  (6:60E£036/L) (0£0301) (€119 03€:66)
%6-TT- 08 €989 %Y-6- o #-60€ %6-€1- ot 6-9L€ ninen
(L1903 E11-) (0¥ 03 022) (7°818 03 £:9/€) (6:0-038¥1-) (otz 030/1) (975€010:887)  (8€6€0186/) (0Zz010%) (E¢6¥ 03 £9) spuejs|
%/-€~ ove £-865 %8~ 06T 1-02€ %T-T 09T 9:8/t |[eysten

(£-0L 03 €1¥-) (00TT 03015) (6268 030-80%) (8- 03 €:6-) (09¥010/8)  (1:99€03¥/67)  (ST8TOITT8-) (0£9 03106) (6155 03 1-62)
%E-9- 008 €89 %E-T- ozy S-0€€ %6-0T- 08¢ 8/1€ 1equIy

(269 036-9¢-) (000T 03000T) (z068 01 €911) (zoto1z6-) (0S5 03051) (zz9gor1867)  (6:087031T:59-) (0z603007)  (z/9S03z€CT)
%E-T 000T €6/9 %0-0 005 6/t€ %9 045 ¥-15€ wenn

(T8 03%-8€-) (0006 03.000%) (T-6€6 036-7EY) (96 035T1) (000€03000€)  (0-T9£0IE66T)  (T:6/€039-99-) (000501000T)  (0°86S 03 E°TTT)
%E-E 000/ 60T/ %TT- 000€ 9-62€ %9-L 000€ €18€ 14
BISSUODIN
(6-€S 03 ¥17b-) (098 0101V) (£:0£8 019-26€) (6:0030-51-) (06€0102€)  (8:99€ 01 €:00€) (LYt ors8L) (0050109) (8887 019:29) josaels
%L9~ 059 S€29 %8/~ 0S€ 2433 %SG 06¢ 168 pajesapay

(€-0L038-1¥-) (0£10308) (£-9€6 035:95%) (S¥org€r-) (09 0309) (6T8E 0 T¥TE)  (0£8T036:0/-) (0ot10307)  (1°:8£G03€:STT)
%TT- ozt 9:60/ %61~ 09 0-G7E %9-T oL 9¥9€  spue|s|300)

(abed snoinaid wouy panuiuod)

T20T-066T ‘s93el 00000T  TZOZ-066T ‘so3el 00000T  TTOT-066T ‘s33e1 000 00T

pasipiepuels 19d 2duajenasd pasipiepuels J1ad dudperasd pasipiepuels 19d 2duajeasd

-abe ur abueypd pasipiepuels -abe ur abueyd pasipiepuels -abe ur abueypd pasipiepuels

abejuadiang LSIUNOD TZOT -abe 1707 abejuadiad LSIUNOD TZ0T -abe 170T abejuadiad LSIUNOJ TZOT -abe 1707

paulquiod Asdajids Kiepuodas puediyiedoipl jo adxusjenald

Ksdajida K1epuodas jo adusjeald

Ksdajida d1yzedoipi jo aduajenasyd

www.thelancet.com/public-health Vol 10 March 2025

e212



Articles I

(abed 1xau uo sanuuod T 3|qe])

(€891 03 8-0€-) (0006 01000%)  (Z-0£TT030-999) (z9ot 03 1°2%) (000% 03000€)  (£-005 03 -60%) (T1L¥ 03 S¥/-) (000501000T) (9199 039-30T)
%E-5T 0009 1-7€8 %E-0L 000¥ €€SY %8-- 000€ 8:8/€ SOIOWO0)
(0-T0T 03 8-EV-) (0009€10300079)  (£:820T 03 T-69Y) (6:G7010°TT) (00029 ©300005) (TTLh01E188)  (€81V 03G¥8-) (00018 ©30008) (2209 03 £:£S)
%S0~ 00096 S-0€/ %5-9C 00055 1€ty %T-€C- 0001 8:90€ 1puning
(5€501T-€) (0007E6 € 0300076/7) (0126 010°8599) (9:£9018-2€) (0000707 03000699T) (L1 03 €:06€) (£:£501€52-)  (000220T010005TOT)  (8:4/V010Th7)  ©dy ueleyes
%8-€C 000T9€ € 8€8/ %E-67 0007581 18ty %/-T 000/0ST T65€ -qns uiises
(9:68032:€1-) (0002€03000¥T)  (T-€E8T016-2C8) (9-zTo3 g /) (000€T030000T)  (2:09£032-065) (£:£6€019-€/-) (00002 03000€) (0-8STT 03 E-9¥T)
%6°T 000€2 0-09€T %6°T 0007T 6149 %6°T 000CT 7889 uogen
(€-981019-81-) (00052 0100001)  (Z¥SLT01105/) (9-6€035¥T) (000601000/)  (£€9901€86%) (15801 01/:85-) (000/1030007)  (¥-0STT030-2/T) eauIny
%067 0008T 8€8TT %8-ST 0008 8115 %Y-SL 0000T 090/ [eriozenby
obuo)y
(€£L03/TH-) (000€060300087%)  (€:T¥0OT 036-005) (€ or€0) (000%70%010008€€) (7687 01T-007)  (E78E01518-) (000625 0300019) (178503 T-€/) ay3joijqnday
%Y1~ 000099 00/, %0-TT 0000/€ 0y %Y YT~ 000062 0/z€ dneOWRQ
(€78 035 TH-) (0005£010009€)  (0ZLFTOIT6TL) (€:020319-0-) (0002€0100097)  (8:6¥9 01/-C1S) (£-68€ 01/ Y/-) (00057 0310004)  (9:/8803T¥PT)  (3)|1nezzeig)
%9-€ 00095 ¥-/60T %06 00062 0785 %6~ 00092 915 obuo)
(E¥9036:/7-) (0o0¥S01000%7)  (ETEOT O/ T8Y) (0-zor0°C1-) (000€20300081)  (0:99¥ 03T-€£E) (6T 017:08-) (000 £€ 03000%) (9:009 030-59) dlgnday
%6/~ 0008€ 9Lyl %/-G- 00012 6Ty %/-0T- 00081 £STE  uedlyy [eU)
(T-c0T 03 £-8€-) (000zk¥ 03000T07) (67871 0315689) (6:52030°4) (ooot/roro000vT)  (6VE9OIT-€8Y)  (T:08F 039:S/-) (000€8703100057)  (0°£16 03 L-THT)
%TE€T 00092€ 070TT %E-ST 000/ST 0095 ant 00069T 0-T¥s ejobuy
(£€503527-) (00095¥101000818)  (9°8TTT0IT-8¥9) (0-zz010€) (000059 03000 T¥S) (T/eSovebey)  (6€ST01T65) (000/780310005€27) (8579 038//T)  ®©dlY ueleyes
%9-€ 000T¢TT €€/8 %9-TT 000965 0-6/¥ %L~ 000525 €¥6€ -qns [eua)
(1-9€03/-7) (0005ZC0T01000509Z)  (V-226011-€69) (287 039-17) (000€TTS031000ZVy)  (0-09% 03 9-T8E) (z:££030°£1-) (0009¥5501000660€) (E-161031/-987) ey
%8-LT 0009268 8-€08 %0-VE 0002991 SL1Y %LV 0009 €98¢€ ueleyes-qng
(008 03 1-67-) (000%2/ 03000 £9€) (8-€€£ 01 T-1L8) (0€10106-) (00007€010008/7)  (€0¥€015-082)  (T:¥¥S01£:69-) (00086€0100055)  (£:60% 032-99)
%T-ST 000155 0855 %6°T 0000TE €11 %6-LE 0001 VA1 44 wen 13IA
(959 03 6-€€-) (00021 030009) (6:508 03 6-CTH) (0-TT035-01-) (0009030005)  (9:66£03%-TTE)  (£19501769-) (0009 03000T)  (6°87¥ 030:69)
%C-S 0006 8509 %/-0- 000S T¥SE %/ YT 000¥ 1-T1ST 91s7-0wl |
(0-£0T 03 /:GT-) (000%%9 03000 62€) (5-€£6 03 €-609) (e0€01/7) (0006/2010005€7)  (1-8E¥ 038-89€) (2595 036-€5) (00028€01000%2) (#6955 O3 T-TTT)
%T6T 0006¥ S6¥/ %6°GT 000/5¢ €50 %E-6V 0009€¢ 147443 puejrey
(059 016:5¢-) (056 0309) (7616 039:/¥¥) (£ 019-T1-) (0o 030€€) (£-gg€01512E)  (T'26T016:59-) (085 01001) (€£:095 03 E¥6)
%L-€ 00/ 0589 %87~ 09€ T€5€ %/ TT ove gTEE EREITRICIN
[CRagai s S (000162 030009€T)  (£-€0ET030°819) (z9-01807-) (000ZZT 03000 £0T) (8455 03 z-0Lh) (0:07€035°£/-) (0009/10300097) (LLLL v LTT)
%/-9- 000022 7886 %8-€T- 0002TT 6TIS %Y-T 00080T S9/v Bjue LS
(zs€010) (00095£030000%5)  (0€99 036-8/%) (1-95016:01) (00061 0310001€€)  (£-T9€ 03 8:687) (9-0€010-/1-) (00009€031000€6T)  (S-6TE 03 T'S/T)
%081 0009%9 7695 %S TE 0009/ £:SeE %g-€ 0001/t SEve sauiddijiyd
(8:CTT 03 TTE) (00099t 03000 612) (678 016:98€) (¢177019:6) (000 €6T 03000 55T) (g-oveor/¥/e)  (928h 0150L) (000162 03000 V) (9:815 03 ¥78)
%E-6T 000/£€ 1-865 %/-TC 000€/T 6:50€ %6-ST 000%79T 414 rewuedpy
(91T 01 £:0€-) (00002 030006)  (6-9€5T 0395¢/) (8¥€287) (000£010009)  (8:£65036-005)  (T:€¥SO1T-79-) (000€T03000€) (0186 035-£07)
%SvT 000ST YTAR %E-/T 000/ S-/¥S %Y TE 0008 £0€9 unep
(6:69 03 T-¥¥-) (0005 030007) (5-/86 01 6-2LY) (00T 03 £:02-) (000Z ©30007) (Te6eor/€ze)  (6T8E0ITTL) (000€01000T)  (£T€901T-0ZT)
%E-9- 000¥ 6TEL %¥-9- 0002 ¥-G5€ %T-9- 0002 S9/€ SOAIp[eW
(€69 018-/€-) (000167 03000€7T) (2576 016:L1F) (¢:g015:51-) (000971 03000%01)  (0-06€016:€2€) (26T 03¥+L9-) (000%/1030000€)  (T-695 03 8¥6)
%9-€ 00052T 8T %S~ 000STT ¥-85€ %S-€T 0000TT ¥-€5€ eiskeeyy
(abed snoiaaid wouy panuiuod)
1207-066T ‘s91el 00000T  TZOZ-066T ‘so3el 00000T  TZOT-066T ‘s33e! 000001
pasipiepuels 19d duserad pasipiepuels Jsad dusperaud pasipiepuels 19d duserad
-obe ur abueyd pasipiepuels -abe ur abueyd pasipiepuels -abe uy abueyd pasipiepuels
Bl SUERIEN] LSIUNOD TZOT -obe 1z0z sbejusdiag LSIUNOD TZ0T -abe 170T sbejuaniagd LSIUNOD TZ0T -abe 1707

pauiquod Asdajids Kiepuodas puediyiedoipi jo adusjenald

Ksdaids K1epuodas jo adusjeaald

Asdajida diyaedoipi jo aduajenany

e213

www.thelancet.com/public-health Vol 10 March 2025



I Articles

(9bed 1x3U U0 SENUNUOD T 3|qR] )

ey
(9/v018€)  (000¥67F0100056TE) (8688 016:559) (8:0501%-/7)  (000¥96101000€29T)  (8-70F 03 ZTEE) (17501 T-ST-) (0004157 0100069€T)  (1-92S 01 6-€67) ueleyes-qns
%9-TT 00090/€ 9-89/ %¥-8€ 0000621 T¥9€ %96 0009T6T SYor UIRISIM
(S-€L031-2€-) (0008/T01000%6)  (T-0YZT016:8Y9) (812 036'1-) (000880300014  (£919031:56%)  (1:60% 030:9/-) (00086 03000€T) (9:4£9018-69)
%6°G 000 €T 9:9€6 %Y-6 0006/ 7955 %TT 00055 08¢ amgequiiz
(zeeopzr-) (000679 03000€€Y)  (P°9TTTOITTLL) (0¥ 031-9) (000¥€€01000£97) (9685 010:92Y) (¢S 01 1-6€-) (00090€030008YT) (9715 03€:997)
%9-L 000825 9:6€6 %6-TC 00000€ ¥-T€S %89~ 00062t €/07  ®dyy yInos
(z0g01/:92-) (0000€0310009T)  (£T6TT0315¥89) (r-0€0191) (000ST 030002T) (0-5¥9010525)  (9¥8€01/:89-) (00091 03000€)  (0-889 03 T-€CT)
%8-ST 000€¢ 1-/86 %T-9T 00071 1185 %V-ST 0006 S-sov elqieN
(E-6TT036-07) (00061 010006)  (8:SSOTOIT-61S) (£-0%7039-8) (000603000/)  (L¥6¥03/8/E)  (8:/€5019-0/-) (000TT ©3000T) (£-z09 03 £-6/)
%¥-€€ 000¥T S-/6/ %8-¥T 0008 vLEY 414 000/ T-09€ oyiosa]
(E-8IT 01 ETE-) (000¥1010004)  (€:9/2T036709) (0¥€015°5) (0009 03000%) (r195 01 £-Teh) (7165 03 T¥/-) (0008 03000T)  (£TS/039:/0T)
%8 TT 0000T 616 %C-QT 0005 626V %09C 0005 067y luiyems3
(0-£6 03 £/1-) (0009€010006T)  (€6VSTOIY-66/) (0-9€ 03 1-CT) (000 8T ©3000¥T) (¢:£SL01€209)  (07EV 018-85) (0000 01000¢)  (8t¥go1T-ThT)
%T-6T 0008T TI6TT %T-TC 00091 1-8/9 %S-6€ 0007T T-€15 euBMSIOg
(0-6z017°8-) (000£9801000529)  (#'TOTT0319:06/) (29€016°€) (000£9%701000248) (€65 038-6/1) (14 010°€€-) (000TEV 03000207)  (€G7S01TTLT)  ©dlyy ueiRyeS
%58 0008€/ 0-6€6 %9-8T 0007Z¥ €5€S %S~ 0009TE €07 -gnsulayInos
(z-gero11-01-) (000T£z03000TTT)  (ETOY T 03/ Y/S) (r-cv 016°11) (00096 01000Z4)  (6:10503606E)  (¥-9/€ 036-69-) (000781 0300082) (176 03 6-/7T)
%EYT 000261 9:066 %092 00098 [ a% %E-9 000901 VA% eiquiez
(z-05T 03 /°T€-) (000£25010002k7)  (ZTT6TT015TSS) (€69 0318-0€) (000522 0300008T)  (6-02503%-9T¥)  (0-8/5038:9/-) (00002€ 03000 6€) (9-z2/ 03 8:98)
%T-8C 00008€ /98 %9-8% 000202 S79¥ %/-0T 0008/T LYoy epueb
(0T8T 03 7°87-) (000€69010008T€)  (£€9TT030-5¢9) (098 03 ¥-2h) (0006/2 03000 €27) (r19v 016:£9€)  (8:€25010°89-) (0005¥¥70100065) (0612 030°€0T)
%6-TE 000705 9:9€8 %T-¥9 00015¢C 80TV %T-CT 000152 8-Sty eluezue|
(8:£21016:€5) (00068 030005€)  (8-€68 03 T:5¥€) (9:5£015-9€) (0002€0100057)  (8TIEOIQTHT)  (C:9/T0Iv¥8-) (00019 030008)  (#-€29 03¥9/)
%T-€ 00019 5609 %S 00062 V&7 %6-8T- 0007€ g¥EE  uepnsyinos
(8-50z 03 7-/€-) (00097103000 52) (8-¥¥7L 01%-90€) (S1€T031-89) (0006/0100019)  (¥61€038€EPT)  (T-09501EHg-) (00020T 030007) (8657 03 7€)
%9-6C 0009TT 9€6¥ %YL6 0000/ 1-28¢ %T-TT- 0009 STIC el[ewos
(60T 0357-) (000££101000€9)  (Y-EVOT01T-98Y) (zzs o) (00019 0300087) (5997 037-89€)  (0-TSE O3 ¥18-) (00058 030000T) (T¥€9 03-£4)
%/ 00070T 9/l %9-0€ 000%S Vv %T-TT- 0008 S09€ epuemy
(281 010-82) (0008£€01000£9T)  (¢-LteT01Z:0€S) (€-09 03 5-0€) (000091 0100082T)  (1:02501670Y)  (0-959 O ¥-€/-) (0009€z01000€7)  (8-€9L031LL)
%6-GE 000692 8998 %8-€Y 000 €71 /S %0-8C 000/Z1 9607  anbiquiezoyy
(G-£zT 03 9-1€-) (0000TZ0100020T)  (V-EFOT035909) (£¥9010-52) (00076 030009/)  (T-G/¥031-98€)  (8¥8E0179/-) (00021 030005T) (9-019019:5/)
%T-/T 0007ST 619/ %Yty 000¥8 19ty Vida 00089 [4:133 IMe[e
(80T 01 £:9€-) (000€TE€03000%5T)  (8-8Z0T 03I T-IES) (269 012:57) (000S¥T010008TT) (€667 01Z:80F)  (1-8/Z ©10:08-) (0000810300052) (0079 ©3-88)
%8-TT 00087t 088/ %T-EY 000TET £-05% %T-TT- 000/6 €/€€  texsebepeyy
(6:6€031°0-) (000€€50300058E)  (£090T 030:98/) (61501 €CT) (00018 03000 527) (1-€95 03 ¥25P) (ESy oayze-) (000£9201000/¥T)  (9:£25010-80€)
%9-9T 000557 9916 %8-0€ 000€5¢ £-€0S %0-€ 000202 611V eAudy)
(L¥6018-C) (00098803000525) (8408 03 1-8€ES) (8:£6 0rz1h) (0006050100050%) (€657 01/:89€)  (GTSTOIY-/-) (00090% 030008YT)  (1-2LEOIT-6ET)
%9-TE 000 €€/ £-0/9 %0-99 00055t (&394 %20 000//t S/ST eidoiy3
(£-6¥1035-0¢-) (0009£03000£)  (STELTOIT6ES) (1-99 03 1-87) (000 € 0300087) (6:£0503¢Z0¥) (0109 03 6-7/-) (0005 010009) (9:9£9 037°86)
%E-ST 00095 [443 %8-EV 000TE ¢Sy %98 000 5T 1-08€ eallg
(T-€1z 01 £:€€6-) (000¥1030009)  (£9TTTOIESYY)  (TFPTO1TT9) (000901000%)  (060¥ 03¥-GTE) (€65 01 /) (0006 0310001)  (0-8EL03g-ETT)
%9-€€ 0000T S16/ %0-00T 000§ 9-19¢€ % 0005 6:62F nnoqifg
(abed snoinaid wouy panunuod)
1207-066T ‘so3el 00000T  TTOZ-066T ‘so1e! 00000T  TTOZ-066T ‘sarel 00000T
pasipiepuels Jsad dusperaud pasipiepuels 19d dusjerasd pasipiepuels J1ad dusperaud
-abe u abueyd pasipiepuels -abe uy abuerp pasipiepuels -obe ur abueyd pasipiepuels
abejuadiag LSIUNOD TZOT -abe 170t abejuadiag LSIUNOD TZOT -abe 1707 abejuadiag LSIUNOD TZOT -abe 1707

paulquiod Asdajids A1epuodas pue diyredoipi Jo aduajenaid

Asdajids K1epuodas jo aduajenaid

Ksdajida d1yzedoipt jo dusjeaald

www.thelancet.com/public-health Vol 10 March 2025

e214



Articles I

$914031419 10 S3LIIUNOD [ENPIAIPUI 0T PUE ‘suoibal agd TT
‘suoibai-1adns qgo uanas Aq pue K|eqo|b acuajeaaid pasipiepuess-abe ul abueypd abejuadiad pue ‘Tzoz ul ‘paulquiod Asdajida K1epuodas puediyredoipi pue ‘Asdajids Kiepuodas ‘Asdajida s1yredoipi jo aduajenasd :T ajqoL

“SIAQUINU 108X Ul Paluasaid a1am paipuny aUo UeLj] SS3| SJUNOD ‘Ud) 1S21eaU U] O PAPUNOI AIIM PUBSNOY] AUO UBL] SSI)
SJUNOD ‘PUBSNOY] 1521B3U DU} 01 PAPUNOI DIM SPUBSNOY] JO SPAIPUNY PUE SUOI|[ILL Ul SJUNOD),, "APNIS 101984 Ysiy pue ‘saunfu] ‘saseasiq Jo udping [eqo[9=agD 19ba1ul 1521eau U1 01 PIPUNOI IIM BILIY SIY] JO 1Xa] UTeLU Y] Ul sajel pasipepue)s-aby

(¥£5 03 ¥-8¥-) (000TOT0310008Y)  (T'€9ZT0IETTY) (6:0T030-01-) (00057 03000£8)  (£08503+69¥) (0T8T 03 ¥-2g8-) (00019 031000/) (T-€€£016:98)
%ETT- 000¥/ 926 %TT- 0001V 6:G¢S %6-TT- 000 €€ 9:66¢ oboy.

(zeLT018:€9-) (00018 03000T€) (€268 031 £:72€) (0£9 03 €:€€) (000£20300012)  (8:6/T038Ccr) (679 010-6/) (000£5030009) (€:9€9 011-€/)
%0-8T 00055 1965 %C6Y 0001¢ L6¥T %9-C 000TE 7 9vE  duoaeuIs

('812039-62-) (000€gT0100078)  (0-TCTTO10V6Y) (zTIT03199) (00008 01000%9)  (0-85F 011-99¢) (£10L£0352L-) (000 €TT 03000 1) (6:/1£03/68)
%TEY 000¥7€T 0718 %/-T6 0002/ [annd %Y-€T 00029 800t [ebauag
(T-oTT 03 %-/1-) (000£030007)  (559€T039:5€/) (805 016:77) (000T ©3000T) (LTL903y£89)  (LLVS03€89-) (0SSt 01087)  (0-€TLOo1/EET) adpupg
%/TE 0002 9:€501T %0-9€ 0001 P19 %E-§T 0€6 0'6EF  puewo] oes

(#$5019%)  (000T0TZ010008TST) (€826 010-€£9) (069 039-9€) (000806 010008€/)  (€:98€ 01 G-€1€E) (€/501851-)  (000€62T01000/0/)  (6:085 01 £:9Z€E)
%8-GT 000508 T 668/ %C-CS 000178 S9¥E %/-0T 000186 evy eudbiN

(7-S8T 01 TEY-) (0000TZ 0300078) (8%8£010-50€) (8:58011-8%) (00028 0300099)  (9¥8z01087)  (L1S¥ 031/ 18-) (0009€T010002T)  (T-0VS 01-8Y)
%0-6T 000ZVT 9615 %99 000¥/ 65t %9-9- 00079 99t 13bIN

(6:6801:67-) (000950100067)  (€-8TTT035€29) (9:05019¥) (0006201000T2) (509 01/:95F)  (9:£9€Orz¥/-) (00082010009)  (T:6¥9 031:90T)
%TET 0002y 9-0¢6 %9-¥C 00092 ¥-9€S %¥-0 00091 4413 elueINe

(9:C12036:62-) (000007 0300058) (€708 01091€) (8T8 018¥h) (0006£0300079) (6587 030-877)  (6:/89037:L9-) (000 ZET 03000 5T) (15 01019)
%9-LY 0008€T 9€¥S %T-79 0000/ ¥-65¢ %/-9€ 00089 €388t I

(506 035-£€-) (000€9030002€)  (1:60TT 035-819) (6-g€01£01) (0000€ 03000 52) (z6/501518Y)  (1:86€016-€8-) (0005€030001) (£:£59039:2/)
%9-G 000/ €868 %/-TT 00072 0-€€S %E-TT- 0006T €99¢ eLaqI

(£STT o3 191-) (000€20100001)  (T0TT016:T9%) (9:9% 030-9T) (0006010008)  (9:6z 01 y/¥€)  (T:96¥ 031-28-) (0001 01000T) (LTt org1s)
%66 00091 TTLL %T6C 0008 €98¢ %EY- 0008 6-38¢€  nessig-eauiny

(S5'90z 03 £-0%-) (0005€T03100005) (0-596 03 7-9¥€) (2L 01£6€) (000%¥010009€) (€867 01E0¥T) (r-S150181/-) (00056 ©30001T) (zzoL oy /1g)
%EYT 00006 [aar’) %0°9S 000 0¥ 1-89¢ %88 00005 TYLE eaUIND

(8-91T01%-92-) (000T££01000/8T)  (T-ZZTT019-G/5) (6:£€0364T) (00089101000£ET) (L9151 T-9TH) (602501 /:£9-) (000712 010005€)  (67€9 01¥+0T)
%9°9C 00018¢ 1758 %8°SC 0002ST T-99% %SLT 0006¢T 9-/8¢ eueyn

(STPT O3 LTC) (000Zz03000%T)  (9TLOT 03 T-9€S) (8-92031-€0) (000¥1030001T)  (E6150ITSTY) (505 030:92-) (000%71030007)  (0-8£5 03 t-L/)
%€ 00002 7208 %Ly 000ZT 9:/9¥% %9-ST 0008 9vEE  eiquenay]

(2001 035-5€-) (00015€03100009T)  (0-7ZET 03/:609) (§-z€030:01) (000 /¥1 03000 8TT) (£6/5031€5Y)  (0VSY 03 6-72-) (000712 0300067)  (6:/6/015-60T)
%T-ST 000252 1-€96 %0-0C 000 €€T G915 %86 0006TT 99 1I0A| PRI

(£2LT018-00-) (000091 0200099) (§¥68 01 €:90€) (8:€v 011-1) (0ootS01000Ty)  (8:8LC018-077) (915 018TL) (0009TT01000TT)  (T:6%79 01€-:09)
%677C 000901 1885 %S-0€ 0005y 19vT %TTT 00019 TThe peyd

(£-001 03 8-52-) (0006 03000%)  (S£ESTO1TL6L) (¢:57016T) (000t 03000€)  (0:9¥203%-019)  (0-855031:69-) (000501000T) (8858 018:5ZT)
%T6T 0009 0-8/1T %8-CT 000¥ ¢l19 %T-6C 000€ 8009 apI1aA 0qe)

(596 03 8-17-) (0002E€01000TST)  (£T60T03/-909) (9-0z032T) (0000€T01000/0T)  (P¥¥bo19£9€)  (6:£8E0107/-) (000712 010001E) (9769 018:66)
%TL 000hT €208 %86 0008TT S-66€ %8 000z 870y uooswe)

(SovTorz-gh-) (000612 0100077) (9196 03 £:G€€) (t¥zor/1) (000690100055) (867 030-8€7)  (V-Shv 018-8/-) (000£5103100051)  (2:269 01999)
%E-0T 000 EVT %929 %6-TT 00019 v9t %6 000278 120 osedeuping

(T:96 03 £-8€-) (00065103000T/) (29T T 035189) (052 035:9) (000£903000%5)  (S6VSOIV-THY)  (0:955030-8/-) (00096 03000 €T) (7-61£039-96)
%88 000¢TT 9:588 %9Y1T 00009 evey %TT 00025 TT6E ulusg

(abed snoinaid woly panuiuo)d)

T20Z-066T ‘so3el 00000T  TZOT-066T ‘sd3el 00000T  TTOZ-066T ‘so1el 00000T

pasipiepuels J1ad @duajeraud pasipiepuels Jad aduajenard pasipiepuels J1ad @duajeraud

-abe ur abueyd pasipiepuels -9be ur sbueyd pasipiepuels -9be ui sbueypd pasipiepuels

abejuadiang LSIUNOD TZ0T -abe 1707 abejuadiad LSIUNOD TZ0T -abe 170t obejuadiad LSIUNOD TZOT -abe 1707

paulquod Asdajids Kiepuodas puediyiedoipl Jo adusjenald

Ksdajida K1epuodas jo adusjeald

Ksdaida c1yzedoipi Jo adusjenalqd

e215

www.thelancet.com/public-health Vol 10 March 2025



Articles

€216

See Online for appendix 1

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.”®™

For assessment of mortality due to epilepsy, we used
underlying cause-of-death data, making corrections for
misclassifications and under-reporting.* 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 model® 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
elsewhere™ and are provided in appendix 1 (pp 3-32).

Non-fatal estimates

The guidelines for epidemiological studies on epilepsy,
its classification, and definition from the International
League Against Epilepsy*” 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.’ 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 1p 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 method” 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,° 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,** 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,’
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.”

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
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weight. Further details on the methodology have been
published elsewhere® and are in appendix 1 (pp 3-32).
This report adheres to the GATHER® 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 100000 (569-748). Idiopathic epilepsy
(appendix 1 pp 25-36) had an age-standardised prevalence
rate of 307 per 100000 (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 100000 (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 100000 (95% UT 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 100000
[563-789]), followed by lower-middle-income countries
(LMICs; 665 per 100000 [570-765]); high-income
countries (HICs; 662 per 100000 [544-779]); and upper-
middle-income countries (UMICs; 626 per 100000
[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 100000 (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
5-3t025-5] 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
(15-29% [1-9 to 30-1]).

www.thelancet.com/public-health Vol 10 March 2025

There was no substantial sex difference in the
prevalence of epilepsy from idiopathic and secondary
epilepsy combined (males: 685 per 100000 [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 100000 [109-276]; age 0-6 days) to age
19 years (343 [227-487); age 15-19 years), then decreased
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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% Uls.
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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 100000
[31-2-53-7]), 140000 deaths (117000-153000; 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 100000 (247-405) for males and
293 per 100000 (223-373) for females. The prevalence of
idiopathic epilepsy has not changed substantially for
either males (302 per 100000 [227-379]) or females

Incidence Prevalence Deaths DALYs
Counts Percentage Counts Percentage Counts Percentage Counts Percentage
change in age- change in age- change in age- change in age-
standardised standardised standardised standardised
rates, rates, rates, rates,
1990-2021 1990-2021 1990-2021 1990-2021
Global 3273000 12:3% 24221000 6-9% 140000 -15-8% 13878000 -14-5%
(2404000t0  (-4-8t032:6)  (18477000t0  (-9:7t0 255) (117000to  (-22-8t0-8-8) (10733000t0  (-24-2t0-4-2)
4125000) 30678000) 153000) 17620000)
Countries categorised by the World Bank income level
High-income 585000 10-3% 4750000 9-5% 21000 13-9% 1675000 -4-7%
countries (398000to  (-10-5t029:0)  (3203000to  (-10-0t0271)  (19000to  (3-4t020-3) (1155000t0  (-18:5t0 9-8)
778000) 6234000) 23000) 2427000)
Upper-middle- 936000 16-6% 7540000 7-9% 29000 -411% 3485000 -30-3%
income (669000t0  (-5:6t0436)  (5502000t0  (-13-4t033:0) (25000to0 (-47-9to-342) (2480000to  (-42-1t0-15-8)
countries 1200000) 9564.000) 32000) 4648000)
Lower-middle- 1383000 13-2% 9768000 8:5% 65000 -21-5% 6473000 -17-3%
income (995000t0  (-10-8t050-0)  (7446000to  (-14-9t044-0) (50000to  (-31:5t0-10-7)  (5066000t0  (-28-7t0-2-2)
countries 1762000) 12218000) 73000) 8074000)
Low-income 365000 5-2% 2141000 -2:4% 25000 -15-6% 2231000 -12-7%
countries (241000to  (-22-8t049:0) (1434000to  (-281t040-9) (20000to (26:7to-1-4)  (1736000to  (-26:3t03-4)
507000) 2900000) 30000) 2840000)
Countries categorised by SDI
Low SDI 566000 6:5% 3443000 -0-2% 37000 -18-4% 3320000 -16-0%
regions (371000to  (-16:7t049-5)  (2343000to  (-22:5t040-4) (30000to  (-28-1to-7-5) (2620000t0  (-27-6t0-2-0)
776 000) 4625000) 44000) 4187000)
Low-middle 799000 133% 5744000 8:6% 43000 -18:5% 4116000 -16-0%
SDI regions (581000to  (-15:5t057-4)  (4245000t0 (-18-6t050-7)  (33000to  (297to-6-1) (3208000t  (-29:5t03-4)
1033000) 7424.000) 48000) 5234000)
Middle SDI 965000 14-8% 7331000 8:6% 29000 -37-1% 3519000 -26:7%
regions (694000to  (-8-0to 45-1) (5384000to  (-13-3t0 37-8) (25000to0  (-42-4to-31-4) (2606000to  (-39-0to-12-6)
1234000) 9313000) 32000) 4601000)
High-middle 426000 10-9% 3488000 1-6% 14000 -37-7% 1444000 -33-1%
SDI regions (289000t0  (-124t036:6) (2452000t0  (-203t024:3) (12000to  (-447t0-31.0)  (1022000to  (-45-4t0-17-5)
568000) 4628000) 15000) 2022000)
High SDI 514000 10-8% 4193000 10-5% 17000 7-5% 1466000 -5-5%
regions (342000to  (-11-6t032-1) (2842000to  (-11:-6t0313) (16000to (-1-4to13-3) (992000 to (-20-2t0 10-2)
685000) 5536 000) 19000) 2150000)
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

www.thelancet.com/public-health Vol 10 March 2025



Articles

(274 per 100000 [205-347]) since 1990. The highest
prevalence of idiopathic epilepsy in 2021 was in Ecuador,
with an age-standardised prevalence of 711 per 100000
(226-1141). North Korea had the lowest age-standardised
prevalence of 178 per 100000 (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 100000; 195-654]), and
lowest in western FEurope (particularly in Italy
[105 per 100000; 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 100000
[146-1158]; Angola: 542 per 100000 [143-917]; and
Zambia: 547 per 100000 [148-944]), Latin America
countries (Ecuador: 711 per 100000 [226-1141]), central
Latin America (Mexico: 583 per 100000 [401-754]), some
western European countries (Germany: 539 per 100000
[163-816]), and central Asia (Kazakhstan, Uzbekistan,
and Turkmenistan, with a range of 460-479 per 100000
116-770])). The lowest rates were in North Korea
178 per 100000 [48-305]), Yemen (197 per 100000
37-352]), Bangladesh (199 per 100000 [59-356]), Russia
211 per 100000 [144-282]), Somalia (212 per 100000
[34-460]), and China (215 per 100000 [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 100000 [312-583]; Indonesia: 460 per 100000
[381-549]; and China: 464 per 100000 [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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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.

eastern Europe (Russia 498 per 100000 [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 100000 [807-1647]) and some
sub-Saharan African countries (Gabon: 1360 per 100000
[823-1833]; and Equatorial Guinea: 1284 per 100000
[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 100000

[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 100000 [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 100000 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
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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 1990t0 2021 (appendix1pp 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 100000
[3-9-5-6]) and LMICs (2-2 per 100000 [1-7-2-5]), and age-
standardised rates of DALYs in LICs (313-6
per 100000 [248-0-392-3]) were greater than those in
HICs and UMICs (LICs: 1-2 per 100000 [1-1-1-2]; HICs
and UMICs: 1-0 per 100000 [0-9-1-1]; LICs:
1292 per 100000 [87-7-189-7]; and HICs and
UMICs: 136-1 per 100000 [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
(0-1per 100000 [0-0-0-3]) and San Marino (0-1 per 100000
[0-1-0-2]) and the highest rates in Zambia (12-9 per 100000
[9-5-17-1)) and Somalia (10-3 per 100000 [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 100000 [20-3-146-5]), Russia (72-8 per
100000 [48-2-110-6]), and Viet Nam (79-1 per 100000
[18-1-169-2]), and the highest rates were in Zambia
(746-5 per 100000 [505-8-1031-4]) and Somalia
(505-5 per 100000 [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 100000 [95% UI 5-9-38.7]),
Bangladesh (25-7 per 100000 [7-4-45-5]), Papua New
Guinea (27-9 per 100000 [6-6-50-8]), and China
(28-2 per 100000 [19-0-37-9]), with the highest incidence
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rates in Ecuador (94-9 per 100000 [29-9-160-5]),
Germany (91-8 per 100000 [27-5-140-5]), Equatorial
Guinea (84-9 per 100000 [20-6-140-9]), and Gabon
(82-8 per 100000 [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 100000 [95% UI
569-748]) is similar to the results of a recent meta-
analysis of 197 epilepsy prevalence studies (638 per
100000 [557-730])." 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.*
Similar to previous studies,” 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.®

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 factors® and higher rates of CNS
zoonotic and other infections.”* 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.*

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,””* whereas some studies found significant
greater burden of epilepsy in males compared with
females.” 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,” but unlike previous studies
that showed fairly constant prevalence after age
30 years,™ 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.” 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
100000 (95% UT 31-2-53.7), 1-7 per 100000 (1-5-1-9), and
177-8 per 100000 (137-7-225-9), respectively. Although the
age-standardised death and DALY rates of idiopathic
epilepsy substantially decreased over time (appendix 1p 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.” 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.” 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.”* 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,” 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.” For
example, a survey in Brazil reported worsening of seizure
control due to cancellation of appointments and challenges
in access to medications.” COVID-19 was also associated
with decreased confidence of health care in remote
management of epilepsy,” worsening or aggravating of
pre-existing epilepsy,“* and the risk of de novo seizures,”
which exceeds the risk of seizure or epilepsy after
influenza.® 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.* 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.* 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,”
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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,*” and particularly for LMICs, in which three-
quarters of people with epilepsy do not get the treatment
they need,” and access to specialised neurological care is
very limited. 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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