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ABSTRACT: Background: Parkinson’s disease (PD) is
a rapidly growing neurodegenerative disorder, but up-
to-date epidemiological data are lacking in Latin America.
We sought to estimate the prevalence and incidence of
PD and parkinsonism in Latin America.
Methods: We searched Medline, Embase, Scopus, Web of
Science, Scientific Electronic Library Online, and Literatura
Latino-Americana e do Caribe em Ciéncias da Saude or the
Latin American and Caribbean Health Science Literature
databases for epidemiological studies reporting the preva-
lence or incidence of PD or parkinsonism in Latin America
from their inception to 2022. Quality of studies was
assessed using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist. Data were pooled via random-effects
meta-analysis and analyzed by data source (cohort studies
or administrative databases), sex, and age group. Significant
differences between groups were determined by meta-
regression.
Results: Eighteen studies from 13 Latin American coun-
tries were included in the review. Meta-analyses of 17 stud-
ies (nearly 4 million participants) found a prevalence of
-

\

472 (95% Cl, 271-820) per 100,000 and three studies an
incidence of 31 (95% ClI, 23-40) per 100,000 person-years
for PD; and seven studies found a prevalence of 4300
(95% CI, 1863-9613) per 100,000 for parkinsonism. The
prevalence of PD differed by data source (cohort studies,
733 [95% Cl, 427-1255] vs. administrative databases.
114 [95% CI, 63-209] per 100,000, P < 0.01), age group
(P<0.01), but not sex (P=0.73). PD prevalence in
>60 years also differed significantly by data source (cohort
studies. 1229 [95% CI, 741-2032] vs. administrative
databases, 593 [95% CI, 480-733] per 100,000, P < 0.01).
Similar patterns were observed for parkinsonism.
Conclusions: The overall prevalence and incidence of
PD in Latin America were estimated. PD prevalence dif-
fered significantly by the data source and age, but
not sex. © 2023 The Authors. Movement Disorders publi-
shed by Wiley Periodicals LLC on behalf of International
Parkinson and Movement Disorder Society.
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Introduction

Parkinson’s disease (PD) is one of the fastest growing
neurological conditions worldwide." PD predominantly
affects older adults, causing motor and non-motor
symptoms like bradykinesia, rigidity, tremor, and cog-
nitive decline,” and affected individuals are at greater
risk of disability,” adverse hospital outcomes,® and
mortality.” Parkinsonism is an umbrella term that
covers several conditions, including PD, which share
similar motor symptoms, but may not have the cardinal
symptoms that lead to a specific diagnosis (eg, PD, cor-
tical basal syndrome, and progressive supranuclear
palsy). There are major gaps in the understanding of
the epidemiology of PD and parkinsonism and wide
variation in their management and treatment geograph-
ically.®” It is, therefore, of public health interest to
monitor the prevalence and incidence of PD and par-
kinsonism, as well as their variability between popula-
tion subgroups, to guide future health policy.

Previous studies reported that PD affects ~8.5 million
people worldwide® with a global prevalence of 315 per
100,000 individuals.” The epidemiology of PD in spe-
cific regions, such as Latin America, however, is lim-
ited. PD is believed to be influenced by environmental
and genetic factors, which may result in geographic dif-
ferences. Pringshiem et al’ identified significant geo-
graphical variation in the prevalence of PD where the
highest prevalence was found in South America, but
included only four studies from Latin America. Simi-
larly, Hirsh et al'® only found one study in Latin Amer-
ica reporting the incidence of PD. Latin America is also
a highly heterogeneous region with varying exposure to
environmental, genetic, and socioeconomic factors
related to PD. This systematic review aims to estimate
the prevalence and incidence of PD and parkinsonism
in Latin America.

Methods

This review was conducted following Meta-analyses
Of Observational Studies in Epidemiology (MOOSE)""!
and Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)'? guidelines (Supple-
mentary Material). The protocol for the present review
was registered on PROSPERO (CRD42023377908).

Selection of Studies

The search strategy was developed with a medical
librarian (M.D.). The search used a combination of
standardized terms and keywords including but not
limited to: (Parkinson disease OR parkinsonism) AND
(prevalence OR epidemiology OR risk OR incidence
OR disease rate) AND (Latin America OR South Amer-
ica or Central America or Caribbean or Region or

Latin American country names) (Supplementary
Table S1). Ovid Medline, Embase, Scopus, Web of Sci-
ence, Scientific Electronic Library Online (SciELO), and
The Literatura Latino-Americana e do Caribe em
Ciéncias da Satde or the Latin American and Carib-
bean Health Science Literature (LILACS) databases
were searched for relevant studies published from their
inception to December 27, 2022 and was not restricted
to the English language. The inclusion criteria were
studies (1) conducted in Latin America and (2) reported
the prevalence or incidence of PD or parkinsonism in
adults. Review articles, conference abstracts, or those
containing non-original data were excluded as informa-
tion on PD diagnosis and quality of studies may be
missing. Systematic reviews were not included, but were
checked to ensure that the included studies were identi-
fied by our search. Two independent reviewers (D.]J.K.
and A.L.LP.) carried out the title, abstract, and full-text
screening to determine whether studies should be
included in the review. Conflicts arising from each stage
of the screening were resolved by discussion (D.J.K.,
A.L.LP., J.L.G., and M.P.). The literature screening was
conducted on the Covidence platform.

Data Extraction

Data extraction was performed by two reviewers
using a standardized form including the following:
name of first author, study characteristics (year study
conducted, data source, mean age, sex [%], country,
and sample size), diagnostic criteria for PD or parkin-
sonism, number of cases, the prevalence or incidence
results, and details of standardization if relevant.
Prevalence was reported as cases per 100,000 persons
and incidence rates as cases per 100,000 person-
years. Stratified prevalence or incidence by age group
and sex was extracted separately when reported for
the subgroup analysis. The two reviewers equally
shared the data extraction, but A.L.LP. extracted
data from Spanish or Portuguese papers. For 10% of
the studies, data was extracted in duplicate and com-
pared for any inconsistencies (J.L.G. and M.P.),
which were discussed among the reviewers until a
consensus was reached.

Quality Assessment

A quality assessment was performed for each study
using the Joanna Briggs Institute (JBI) Critical
Appraisal checklist for prevalence studies.'® This check-
list includes nine statements regarding the methodologi-
cal quality of studies, specifically, the appropriateness
of the study design, the validity and reliability of the
clinical assessment, the quality of the statistical analysis,
and the possibility of bias.
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Data Synthesis

To be included in the meta-analysis, studies needed to
report: (1) the number of cases; (2) the sample size
(or person-years); and (3) the prevalence or incidence
estimate (ie, prevalence per 100,000 persons and inci-
dence per 100,000 person-years). Studies were
included if the information required to calculate the
missing values were present. Authors were contacted
for additional data if they were not presented in the
manuscript. The amount of between-study heteroge-
neity was quantified using the Cochran’s Q statistic
and Higgins I2."*"> A random-effects model was used
to pool results and data were visualized in a forest
plot. Data were analyzed by data source (cohort stud-
ies vs. administrative databases), sex (males
vs. females), and age group (40-49, 50-59, 60-69,
70-79, >80 years old or 260 years old). Administra-
tive databases were local or national electronic medi-

DISEASE

PREVALENCE AND INCIDENCE
prescription codes. Meta-regression was used to
determine whether any significant differences were
present between groups.'®

All analyses were carried out in R version 4.2.1 using
the meta package (version 6.0.0). The data used for the
analyses, analytic code, and template data collection forms
can be accessed by contacting the corresponding authors.

Results

Study Characteristics

The combined database searches yielded 3015 refer-
ences (Fig. 1). A total of 1199 duplicates were removed
resulting in 1816 unique citations. After screening,
257 full-text articles were assessed for eligibility. We
identified 18 studies that met the inclusion criteria and
contained the information needed for extraction on the

cal records that recorded diagnosis and/or prevalence or incidence of PD or parkinsonism in Latin
[ Identification of studies via databases and registers ]
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FIG. 1. PRISMA flow diagram. *Of the 18 studies, 15 studies reported prevalence only, one study reported incidence only, and the remaining two stud-
ies reported prevalence and incidence. Thirteen studies reported data on PD only, whereas five studies reported data on PD and parkinsonism. [Color

figure can be viewed at wileyonlinelibrary.com]

Movement Disorders, 2023 3

85U0| SUOWILLIOD 3AIIRR1D) 3|qedtjdde 8y} Aq pausano 818 SooIle O &SN JO Sa|NI Jo} Akeid1 8UIIUO AB|IM UO (SUOI IPUOD-PUR-SWLBHWO0D" A8 | M ARR1q)1BUI UO//SdNY) SUORIPUOD pue SWIS | 8U) 885 *[£202/2T/6T] U0 Afeiqiauluo A8 |IM ‘AIseAluN BpseomaN Aq 28962 SPW/Z00T OT/I0p/W00" A3 1M AR21q)1BU1 [UO S JBPI0S IPIUBLLBAOW/SANY Woly pepeojumod ‘0 ‘2G28TEST


http://wileyonlinelibrary.com

15318257, 0, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.29682 by Newcastle University, Wiley Online Library on [19/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ET AL

KIM

(sanunuoy))
oSurwo(
‘uoneindod st3ooInau Aq stsouderp yam paredurod —009) oconmwvncm_w:n_ “N‘WNEQ 040°59) — g nomoHWM MMMMHWH
piEpre o SEEREE IO PR PN SR S (0062-00S1) 001T ”.E 6¢ ".nE ommw_ Aou ¢'SL Jl_zz%d :8_?52 BLIND-1qI[ ]
se Surazos ofduues snsouSerp jo Aoynads pue AIAnIsuss oy, - - - ’ c - 6¢ ’
oYM 23 [IIM *(S9SINU POIISISAT PUE ‘QUIDIPIU [EUINUT SEZUBIEIA]
posn sem (woneonpa urt ss1[erdads ‘suentnenasd ‘sropraoid ored (00gL €81 pue eueaeH]
pue ‘xas ‘oSt 10J) Arewnnad ‘suedisAyd orenpeis) stouruexs proy —00SS) 009 wstug s g [g9 ‘uru] ueqn ur £ Goz
LSOEZIRIE DU K= 4q euoyd gESAINN Suisn paynuapr sase)  (00€¢-0012) 009¢ *Ad SL:dd (%0°5€) €06C (02 1eL $98¢ SJUIPISAL ‘equ) Tl
"U9AIS Jou sem uontuyap 2s1091d nq
‘s3s180[01naU Q1 Aq paWLIFUOD $Ise)) g ITeIg scersojoroprdaomaN
‘speuorssojord axestfeay Aq BLIOILD OHM 0LS] wstug [ ¢ suwstug sonSrpy 98eia [eans 9p UOIIG
SI[NSaI IpNI) o) Sursn PayNUAPT $AsED [eNUANO ] (] a5erg 099 :Ad €1 :ad (%8°9t) SL6T s/u ur syuaprsar AenSnin) ‘e1o[oImaN op oamnsuy
‘s1sE3o[oInau
om) \f powLIJUOD $ISEY) 7 Beig .m:m«umgsm douraoxd
Amuaey Aq (19paosip e pue ‘AyrpiSu A1 eueAep jo
‘10U ‘esourApe1q) e qasAddN eare ueqin ur £ G[z
SNST IpnID) ) SuISN PAYIIUIPT $ASED [ENUNO ] 1] 9Ferg 6+¢1 :Ad +2 :dd (%" L¥) ¥8L LT [g1 ‘uru] $93e syuapIsaI ‘eqn)y 2N pnoID
"UIAIS J0U sem UoNIuIjop
aspoaid 1nq ‘siSojornau Aq pauuOd sIseD)
17 98e1g “sonruntuwod Suryeads-ystuedg edentyery
105 pardepe axreuuonsenb Furuoaios paysiqnd [0t ‘ur] S8eqa ens ur £ 4z
NS 9pnIT © Suisn paynuapt ([q paradsng : 251G €elle *dd ¢dd (%0°1+) T9 (9cn 1'6s s8¢ sjudpIsal “Iopendg oeOP PA
*A301019 umouy 19130 10 ‘snreydodus
snoraaxd ‘uonestpawr ondojornau
JO 9duasqe A Ul Jowan pue ‘ArpiSu
‘ersourse Jo stwoydwuds o) JO dI0UI 10 0M) SaNSI UMO) [eant
NS opnI)  Jo 2duasaxd o se ssidojoinou Aq pasouderp (14 ¢t'10C :ad 6 :dd (s/u) Q9+ s/u ur S)UapIsAI ‘Aendnin RZuTlte)
10dxo uw«moﬁogu: I01UdS € >£ pawyuod
SeM 95eD IRy "B SN 2y Sumsn
pasouSerp (Iq "ULINENNS /3s130[0Inou om)
£q Apuopuadopur uoneneas esrdojornau
[I0J JUIMIIPUN SISED [ENUNO g 25eIg mqureg
(0661 e 30 12uue]) arreuuonsanb Suruaains 97 16T/ ‘wstu g 0g WSTU ] [#9 ‘urua] umo) e ut £ )9z
SINSAI IpNID) e Sursn paynuapt siuaned wstug 1] 251§ 9¢'88¢¢ :Add 6¢ :dd (%0°8¢) 9811 6'9) s€L saSe syuoprsar ‘qizergy rsoqreg
SIPNIS J1I0YOD)
¢pasn sySrom sisouderp wisiug 10 qd [(ID %S6) s1eak [saseo (% ‘oreu) [ura] (as) uonendod (p93onpuod
[eo1IsIe)S 910 X\ -uosiad 000001 juaprour] az1s ojdureg ade ueoy 321nos ‘Anuno) Apms 1eaf) 10Ny
13d souapour] (1D $asLd
%S6) $35€3 000°00T judredid

10d aoudesdIg

wvu ioyinp \a& pasapio sjnsai pup siodvd papnpul ‘\Q SIUS142)010Y )

1 H1dV.L

Movement Disorders, 2023




15318257, 0, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.29682 by Newcastle University, Wiley Online Library on [19/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

w o]
O
=z
1) ¢}
a (sanuyuon)) S
- 2
o S
= ‘eIsoUnyApeIq 10 Iouran S
- Sunsor Jo aouasard oy pue wistuosuryIed m
a Jo sadAigns oy 1no Jurnu Aq pasouSerp m
=z sem ([ “(uoumreduur 10opgai-fernsod pue 3
< ‘Krpidu ‘ersouryApeiq ‘1owon Sunsa) juosard =
W SUSTS [EUTPIED INOJ JO OM) ISEI[ IE St PAUTIIP
) SEM TUSTUOSUTYTEJ "BLINMD gESAIMN Sursn
=z u&moﬁob‘—o: %@ pouwLIuOd SIS g o8eig Juounredo(|
w Suwasnp 1o310M eay uenisAyd-uou £q [ooojord ZNI7) BIUES ‘90UTIAOL]
- puE UOLEdYLIENS OHA\ PIYIPOW € JUSUNNSUT FUTUIIIS $0"$9/8 ‘WSTUJ 9G] ST BIS[[IPIO)) WO
M ea1e 10§ passnlpy SHNS SUIsn poynuapr $osed [enUI0f 1| 28e1g (¢+<—82) 98¢ “Ad S:ad (%8'61) 08LI [op ‘urw] £ op< suapIsat ‘eraroq 1PRIOAIN
“ “1s130[01nau £q douraoid
o PAULIUOD $ase)) 17 98e1§ "B gASAISIN Iqeuey Woy £ (<
$I[NSaI IPNID) o) Sursn paynuUIPT sIsed [eNUANOJ (| 25eIg T yye :ad 687 ‘ad (/1) 869911 [ot ‘urua] sa8e syuoprsar TopenoTg | PZIOPISH-OA[EIUOTN
“u._ “UIAIS
< J0U sem uontuyap aswaid 1nq ‘s1srSojornau
w £Q pouLIjuod $asE) 17 981G "SIOMITATINUT urunf
w [estpaw-uou £q dareuuonsonb Furuoaids 80°¢H LT ‘wsIU ¢l wstug Ao ueqan ur & (42
o $I[NSa1 IpNID) Sursn paynuapr $ased [eNUN0 ] 1| 951§ 8969 :(Id 1S :d (s/u) 697/ [of “urua] SYUIPISIT ‘BUnUISIY PRECEIEI A
(] 981G SO[AIOTA] [eInt
,N LLY pue A1) 0JIXIN
o 00081 :wstug wastug [c9 ‘uru] ueqn ur £ oz
(] 006¢ :dd 8¢ :dd 961 (L9 ¢vL $95E SIUIPISAL ‘OIIXIN] 62 PHRRORIqI T
W 00LL seaeIe))
x —00T€) 00€9 ‘wstug g8 :wsiug [¢9 ‘uny] ueqn ut £ g9z sade
M (009¢—0021) 0081 :Cd sz :ad (%2'9¢) 86€1 (69 cTL SIUSPISAI ‘B[INZaUI A (EHIND-21qI T
o ERlEI7NEE |
_ %41 oue)) [eIni pue
00SH ] wstug swstug [g9 ‘uru] ewir] ueqin ur £ g9z
009¢ :ad ¥ :dd 061 FL) 8¥L $a8¢ SHUSPISAL ‘NI 62 THRRORIq T
o101 8¢T uotreegf
—00€4) 0098 wstug swstug o68'ce)  [g9 ‘urwu] ueqin ur & g9z sode
(00€2—0011) 0091 *dd 9¢ :dd S091 FL) €9L SIUIPISII “00Ty] 019N (IR GHI
épasn syySrom sisouSerp wisiug 10 qd [(ID %S6) saeak [sosed (% ‘oreuu) [urua] (as) uonendod (pa3onpuod
[eo1Is1IeIs 939 X\ -uosxad 000001 Juaprour] azxs ojdureg a3e ueoy 921nos ‘Anuno) Apmys yeaf) Joyny
10d souaprour] (1D sased
%S6) $95€3 000°00T judeAdlg
1ad doudesdrg
ponuyuod T ATAV.L




15318257, 0, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.29682 by Newcastle University, Wiley Online Library on [19/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sanunuor))
(030
‘so1npad01d ‘sisTA AouaSIoWD ‘suoneInsuoo)
JUIAD 2IBII[EIY [IEd UO sUeIdISAYd pasuad
Aq (aeay Jo AnSIUIjA] 9 Jo aseqerep
QATIEISIUTUIPE [EUONEU ) UT PIISISaI
age Aqmoyepueur seas ssouSer(] “¢z0d Put X0TH A5EQEILP JIUONIID
pue x9s £q porsnlpy $9p03 () L(IO] 2y} SUBN POULDP SISOUSEIP ([ OrI-¢11) 1T :Ad ~ €0¥be *Ad (/1) 016°00€°1C [s1 ‘uru] [pUOnEU € ‘BIqUIO[0D) o PATESUOIN-E[ruL]
'(1d sureSe anSre reyy suroned
uonduosard ogywads uo paseq popnxo
d1om syudned IXON] "SIOPIOSIP JUIUDAOUL
ur pouren uﬁmo_o.ﬁu: 13 \E POYNUIPI S9POd [o¢ ‘uru]
uonduosoxd pue ssouSerp Sursn paioaep RENA)
a8e d1om sased (I 2[qeqoid sy wrpode (¢v'¢91 ad 1oy SOINH oM}
pue xos £4q parsnlpy paysiqnd Apsnorasid Sursn posouSerp (14 —6TTSI) T6'LST :Ad ¥92¢ ‘Ad (s/W) 08L990°T (08—+9) € Jo sTPquIdW ‘BIqUUO[O) 11092010
*$IST[R1D3dS IOPIOSIP JUIAAOW A PIULIFUOD
QIoMm TOTYM ‘sased Tenuajod AJnuapr 03 pasn [0 ‘umu]
d1om erep uonduosaid pazirondwod pue [s1E0k sisougerp SITy souangy
swoydwiks paye[1 pue (Id 10§ $9p0d 6L [(ee-—+ro cre:adl  legz:adl — uwosrad ggope/l ad w ur SOWH oM
SN 9pTID eI SN 2P SuIsn paynuapr sem (14 6lc dd L0¢ *dd (8/1) 000°0t1 (801 SIL JO sIquIdW ‘eunuasy ozosned
QATENSTUTWIPY
“(eno3td gesin)
quasaxd sem Arrqeasur fermisod ‘Arprdu
101I21) 1591 ‘eIsoUIYApeIq uaym (I 2[qeqoid
/91qussod pawyuod pue < WSY(IJN pue
AAISAN 242 01 Surpodoe wstuosuryied (08¢‘ct
pagnuapt (smeryd4sd oy pue ‘suenienod —12€8) 959901 ‘wstuq 69 ‘wsiug [g ‘uny] e urh ¢/ <
SIS 9pnID oy 9si3ojonau aay) suendiskyd 1 (008%—0061) 001€ *d 6l -dd (%S'8¢) 019 (19) ¢¢8 past syuapisar [zeig e [EA
“yuasaxd Emo:«v_om\f
pue ‘ApiSu ‘Towen uaym Isidojornou eSuewereong pue
Aq paumjuod sase)) :g a8e1§ -Joooroxd ‘ero8og ‘eqmbueireg
ASooruaprdooinou O A\ payIpowr UT[PPIAN ‘T[e)) WOl
S)Nsa1 9pnID 3 SUISD PAYRUIPE $ISLI [ERUAOJ 1| ABUIS (068-022) 0Lt *Ad o ad (/W) 0168 [og ‘un] SIUSPISAI ‘BIqUIO[OD) oML
"UAIS J0u
sem uontuyap aswaid 1nq ‘uentnerpadomou eueureredng
10 3SI30]0INJU AQ PIULIUOD $ISED) pue ‘urPpaN -
17 98eag “sjeuorssojord areoyaeay £q [0o03o01d ‘e[nbueieg m
o oFe A3orortuaprdoonou O A\ payrpow ‘e ‘er08oq woxy @
3 pue xas 4q pasnlpy oY) SUISN PIYHUIPT $35ED [EHUNO ] 95eIg (068-022) 0Lt *Ad 6 :dd (%0°0%) 0168 g SYUSPISAI “EIquIO[0]) o CIPHd m
< cpasn sySrom sisouderp wistug 10 qd [(OD %S6) srealk [sases (%, ‘orew) [ura] (s) uonendod (paronpuod m
- [e21IS1Ie)S DI M\ -uosxad (00001 Judpoui] azrs ojdureg o3e ueopy 921nos ‘Anuno)) Apmys 1ea4) T0INYy m
w 13d sdousprour] (1D sased m
= %8§6) $35€3 000°00T judreadid
_ 1od soudesdIg
X ©
panunuoy 1 HTdV.L



15318257, 0, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.29682 by Newcastle University, Wiley Online Library on [19/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

INCIDENCE

AND

PREVALENCE

DISEASE

PARKINSON’S

r
L

‘puyes op seadrfdxy senueren) ‘o) Apmg ASojorwaprdg-oInoN URIIS ‘SHNS ‘UONIP YIU) SISEISI(] JO UOWBIYISSL[D) [EUONTUINU] ‘(D] ‘UONIPS yauru
SISLASI(] JO UONEDYISSE[D) [EUONRWINU] ‘6([D] yueg ureig wopSury] panun ‘eI ‘uoneziueSiQ) dULUNUIRA PIEIH ‘OJNH {UONIIS 1010w d[edS Suney] 5easi(] 5, UosumIed payrun ‘WS (IdN ‘uoneziuedio PEoH pPHoM ‘OHM

SUMOYS 10U S/U {eLAILID dnsouSerp yueq urelg AI9100G Iseasi(] s, uosuryeJ wopSury paaun) ‘qaSAN wstuosuryied ‘WsIug (SEIsIp § UOSUDJIE] ‘(JJ [eAIPIUL 9OUIPHUOD ‘D) WNIIIUIW ‘U {UONTIAIP PIEPUEIS ‘(]S SUONLIAIQY

.Amudb%lﬂuOmuU& MOV suostod OOC.OOM X I0JEUTIOUdP /$9SEd = suosod OCOAOCﬁ 1od nsax ”GOﬁ.m_m:uU METV?O:O.W A3 mﬂu«mﬂ EIEP I[QE[IEAE 9] WO PIJE[NOEd 9IaM SIoquunu Jey) IedIpUL sioquunu pjog 10N

"BLLD ISAINMN

9 Sursn SISOUSEIP Y3 9PNJOXD 10 WIFUOD
s oym s&ep ()9 UIyIIam sI30[0INau &

£q waos st juoned oy *(ya[EoH UI sodluEIEND)
IOAXT PIm WaIskG [es1oATuN) 9d) SO

o sareande pue (Jq s0adsns uentsAyd ared
Arewanid € USYM PIYNUIPT SISED (I A[qeqOI]

[nsax apn1y "IN GASAINN Suisn paynuapt sem (d

muﬂﬁmo\— apnir) um«moﬁo\:ﬁuz

“Kouaistsuod pue douerdurod
107 parenyead AJIe[n3a1 pue siseq A[yoom
€ uo vuto&o._ WIsAs JIUONII[D Ue Lmsob_u

$)[Nsax IpnID) PaYNUPT A19M 358D (gD 2Pod 0TADID) Ad

[2°¢2 adl
L091 :ad
(8¢t
—€°0b) 1'ch “wstug
(Cee—T62) L'0g :Ad

[8t°6 :adl

[eee adl
1652Z *ad

801 wstug
ry -dd

[s1eak wosiod

SL6°LEO T

(sased (Iq ur
%0°0S) 186°TE0YT

(%2 09)
Tes 96T swsug
/L66THYT :dd

s1eak
uosd [€8'pH0°GL

[0 “una]

sIsougerp
ad e

(80°01) ¥'9L

s/u

[og ‘uruw]

ISE(EIEP ITUOIIII[D

[euoneu € [y

UIPPIN A1
ueqan ur suonnInsur

[ed1pat OMm) .mBEO_OU

ISE(EIEP DTUOIIIJ[D

[EUOTIEU € ‘OOTXIIA]

LN

FNND_{_u ueg

eAueor A-zonSupoyy

¢pasn sySrom sisouderp wisiug 10 qd

[e21ISTIBIS 3T A\

[aD vs6) sreak
-uoszdd 000°00T
10d sdouaprour] (1D

%56) $35€2 000°00T
10d aoudesdrg

[sosed
jusprour]
sased

jusesdrd

(% coreur)
az1s ojdureg

[vra] (as)
ade ueoy

uonendod

90Inos ‘Anuno)

(pe3onpuod
Apms 1eaf) Joyny

ponuyuo T HTAV.L

7

Movement Disorders, 2023



KIM ET AL w

J
Events per 100000
Study Events Total observations Events 95%-Cl
Barbosa, 2001 (Brazil) 39 1186 | —_— 3288 [2412; 4469]
Vale, 2008 (Brazil) 19 610 — 3115 [1995; 4831]
Llibre-Guerra, 2003 (Cuba) 75 2903 — 2600 [2080; 3246]
Llibre-Guerra, 2003 (Dominican Republic) 39 1835 —a 2100 [1535; 2867]
Llibre-Guerra, 2003 (Mexico) 38 1965 == 1949 [1423; 2665]
Llibre-Guerra, 2003 (Venezuela) 25 1398 — 1800 [1221; 2647]
Llibre-Guerra, 2003 (Puerto Rico) 26 1605 = 1600 [1089; 2345]
Llibre-Guerra, 2003 (Peru) 24 1904 = 1257 [ 844;1870]
Instituto de Neurologia seccién neuroepidemiologia, 1990 (Uruguay) 13 1975 +— 658 [383; 1130]
Melcon, 1991 (Argentina) 51 7765 == 657 [499; 863]
Takeuchi, 1995-1996 (Colombia) 42 8910 = 470 [347; 636]
Del Brutto, 2012 (Ecuador) 2 642 ——— 312 [ 78;1237]
Nicoletti, 1994 (Bolivia) 5 1780 == 281 [117; 673]
Montalvo-Herdoiza, 2012-2103 (Ecuador) 285 116698 | 244 [217; 274]
Chouza, 1993 (Uruguay) 9 4468 + 201 [105; 387]
Giroud Benitez, 1997 (Cuba) 24 17784 135 [ 90; 201]
Pradilla, 1995-1996 (Colombia) 9 8910 101 [ 53; 194]
182338 <= 733 [ 427; 1255]
Bauso, 2003-2008 (Argentina) 307 140000 219 [196; 245]
Vial, 2018 (Chile) 22551 14032981 161 [159; 163]
Orozco, 2015 (Colombia) 3264 2066780 158 [153; 163]
Pinilla-Monsalve, 2017 (Colombia) 24403 21300910 115 [113; 116]
Sanchez, 1996-2000 (Colombia) 443 1442997 31 [ 28; 34]
38983667 © 114 [ 63; 209]
Random effects model 39166005 <> 472 [271; 820]
Heterogeneity: 12 = 100%, t* = 1.7007, P = 0
Test for subgroup differences: Xf =20.23,df =1 (P <0.01) 1000 2000 3000 4000
FIG. 2. Prevalence of Parkinson’s disease per 100,000 persons.
America. Additional data to conduct group-specific Of the 18 included studies, 17 reported prevalence
analyses were obtained from contacting authors from and three reported incidence, and 13 reported data on
two studies.'”'® The characteristics of the included PD, whereas five reported data on both PD and parkin-
studies are shown in Table 1. sonism. Data was collected from the following

Events per 100000

Study Events Total observations Events 95%-Cl
Llibre-Guerra, 2003 (Dominican Republic) 200 1835 —Ea 10900 [9554; 12410]
Vale, 2008 (Brazil) 65 610 ——+—— 10656 [8443; 13363]
Llibre-Guerra, 2003 (Mexico) 177 1965 e 8998 [7810; 10346]
Nicoletti, 1994 (Bolivia) 156 1780 —= 8764 [7536; 10170]
Llibre-Guerra, 2003 (Puerto Rico) 138 1605 — . 8600 [7324; 10074]
Llibre-Guerra, 2003 (Peru) 143 1904 —=5 7527 [6425; 8801]
Barbosa, 2001 (Brazil) 86 1186 — 7251 [5907; 8873]
Llibre-Guerra, 2003 (Cuba) 183 2903 . 6300 [5472; 7244]
Llibre-Guerra, 2003 (Venezuela) 88 1398 —E 6300 [5140; 7700]
Melcon, 1991 (Argentina) 213 7765 2743 [2402; 3131]
Instituto de Neurologia seccion neuroepidemiologia, 1990 (Uruguay) 31 1975 —+— 1570 [1106; 2223]
24926 O- 6469 [4665; 8906]
Sanchez, 1996-2000 (Colombia) 108 256532 42 [ 35; 51]
Random effects model 281458 —————————— 4300 [1863; 9613]
Heterogeneity: /2 = 100%, 1 = 2.3084, P = 0 T
Test for subgroup differences: Xf =643.35,df =1 (P<0.01) 2000 6000 10000

FIG. 3. Prevalence of parkinsonism per 100,000 persons.
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L
Events per 100000

Study Events Total observations Events 95%-Cl
Nicoletti, 1994 (Bolivia) 1 786!+ 127 [ 3; 707]
Pinilla-Monsalve, 2017 (Colombia) 724 3215551 23 [ 21, 24]
Orozco, 2015 (Colombia) 106 542479 20 [ 16; 24]
Melcon, 1991 (Argentina) 0 2005 0 [ O; 184]

3760821 | | 22 [ 21; 24]
Nicoletti, 1994 (Bolivia) 2 497 *— 402 [ 49; 1446]
Melcon, 1991 (Argentina) 3 1962 153 [ 32; 446)]
Orozco, 2015 (Colombia) 384 419005 92 [ 83; 101]
Pinilla-Monsalve, 2017 (Colombia) 2358 3187675 74 [ 71, 77]
Giroud Benitez, 1997 (Cuba) 1 8196 12 [ 0; 68]

3617335 | 80 [ 69; 94]
Llibre-Guerra, 2003 (Peru) 7 547 —'— 1280 [516; 2619]
Llibre-Guerra, 2003 (Cuba) 9 757 —— 1189 [545; 2245]
Llibre-Guerra, 2003 (Dominican Republic) 6 516 ——— 1163 [428; 2514]
Llibre-Guerra, 2003 (Mexico) 5 542 —— 923 [300; 2140]
Llibre-Guerra, 2003 (Puerto Rico) 3 339 —— 885 [183; 2564]
Barbosa, 2001 (Brazil) 4 500 —— 800 [218; 2036]
Melcon, 1991 (Argentina) 14 2198 | 637 [349; 1066]
Llibre-Guerra, 2003 (Venezuela) 3 610 = 492 [102; 1430]
Orozco, 2015 (Colombia) 780 231597 337 [314; 361]
Pinilla-Monsalve, 2017 (Colombia) 5172 2338884 221 [215; 227]
Giroud Benitez, 1997 (Cuba) 5 5370 93 [ 30; 217]

2581860 <> 523 [324; 842]
Barbosa, 2001 (Brazil) 15 524 | —— 2863 [1611; 4678]
Llibre-Guerra, 2003 (Dominican Republic) 19 862 | — 2204 [1332; 3421]
Llibre-Guerra, 2003 (Cuba) 27 1416 = 1907 [1260; 2762]
Llibre-Guerra, 2003 (Mexico) 18 997 i—+— 1805 [1073; 2838]
Melcon, 1991 (Argentina) 21 1216 |~ 1727 [1072; 2628]
Llibre-Guerra, 2003 (Venezuela) 10 582 i 1718 [827; 3137]
Llibre-Guerra, 2003 (Puerto Rico) 11 778 == 1414 [708; 2516]
Llibre-Guerra, 2003 (Peru) 10 886 —— 1129 [543; 2066]
Orozco, 2015 (Colombia) 1113 102874 1082 [1020; 1147]
Pinilla-Monsalve, 2017 (Colombia) 7818 1429104 547 [535; 559]
Giroud Benitez, 1997 (Cuba) 10 6069 165 [ 79; 303]

1545308 <> 1203 [775; 1863]
Barbosa, 2001 (Brazil) 20 187 —— 10695 [6656; 16034]
Llibre-Guerra, 2003 (Cuba) 38 730 e 5205 [3710; 7075]
Llibre-Guerra, 2003 (Venezuela) 10 206 B — 4854 [2352; 8746]
Melcon, 1991 (Argentina) 13 384 = 3385 [1815; 5720]
Llibre-Guerra, 2003 (Mexico) 14 428 = 3271 [1800; 5427]
Llibre-Guerra, 2003 (Dominican Republic) 14 457 = 3063 [1685; 5087]
Llibre-Guerra, 2003 (Puerto Rico) 10 488 i—— 2049 [987; 3736]
Orozco, 2016 (Colombia) 860 48998 1755 [1641; 1875]
Llibre-Guerra, 2003 (Peru) 8 471 —'— 1699 [736; 3319]
Pinilla-Monsalve, 2017 (Colombia) 7768 739965 | 1050 [1027; 1073]
Vial, 2018 (Chile) 1179 244453 | 482 [455; 511]
Giroud Benitez, 1997 (Cuba) 8 27191 294 [127; 579]

1039486 | < 2079 [1195; 3594]
Random effects model 12544810 & 618 [384; 994]
Heterogeneity: /% = 100%, t° = 2.4254, P= 0 ' ' ' '
Test for subgroup differences: Xf, =849.02,df =4 (P < 0.01) 0 5000 10000 15000

FIG. 4. Prevalence of Parkinson’s disease per 100,000 persons by age group.
Movement Disorders, 2023 9
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13 countries: Argentina, Bolivia,”! Brazil,*>*?
Chile,>* Colombia,'”18%5-?7  Cuba,’®*’ Dominican
Republic,”” Ecuador,’**! Mexico,?”** Peru,”” Puerto
Rico,”” Uruguay,’*** and Venezuela.”” One study was
a large multi-country cohort that included six Latin
American countries.”” Additionally, 12 studies were
population-based cohort studies and six were based on
administrative data. Among studies using administra-
tive data, three were nation-wide electronic
databases,'®**%% two were based on health mainte-
nance organizations (HMOs),'”*° and one was based
on individual institutions.?”

Populations included also varied in age, geography,
and time. Although most cohort studies were restricted
to older people (at least 40-75 years old), those based
on administrative data had a lower minimum age (0-
30). Geographical location also varied, ranging from a
rural coastal village in Ecuador’® to urban capital
cities—Buenos Aires in Argentina.”’ The year in which
prevalence estimations were made ranged from 1991°*
to 2018.%*

Studies used varying methods to determine patients
with PD or parkinsonism. Studies using administrative
databases generally used diagnostic codes for PD, such
as International Classification of Diseases ninth edition
(ICD9) (332, 332.1, 333, 333.x, 781.0)*° or ICD10
(G20 and F023) codes,'®? or their own algorithms
using diagnosis and prescription codes that were addi-
tionally confirmed by neurologist.'” Nine cohort stud-
jes!?-21-22:25,26,28,30.3134 inyolved a two-stage procedure
to identify PD cases. In stage 1, suspected PD cases
were usually identified via a screening tool, which then
underwent further neurological examination in stage
2 to confirm or refute a diagnosis of PD. The diagnostic
criteria used to establish PD also varied considerably
between studies. The most common diagnostic criteria
used were the United Kingdom (UK) Parkinson’s Dis-
ease Society Brain Bank (UKPDSBB) diagnostic
criteria’ and a modified version of the World Health
Organization neuroepidemiology protocol.>*>” PD was
diagnosed by neurologists or physicians only in two
studies.”>3

The quality assessment using the JBI Critical
Appraisal checklist is reported in Supplementary
Table S2. Most studies were considered to have an
appropriate sample frame and size for the study and
used valid and reliable approaches to identify PD
and parkinsonism, but some level of methodological
flaw was present in most studies. This included unclear
sampling strategies’> and uncertain reliability of PD
diagnoses."’

19,20

Prevalence of PD and Parkinsonism

The overall prevalence of PD based on 22 estimates
(17 studies) was 472 (95% CI, 271-820) per 100,000

persons, which differed significantly by the data source:
733 (95% CI, 427-1255) from cohort studies and
114 (95% CI, 63-209) from administrative databases
(Fig. 2). The overall prevalence of parkinsonism based
on 12 estimates (seven studies) was 4300 (95% CI,
1863-9613) per 100,000 persons, which also differed
significantly by data source: 6469 (95% CI, 4665-
8906) from cohort studies and 4300 (95% CI, 1863—
9613) from one administrative database (Fig. 3).

Sex-specific prevalence of PD (Supplementary
Fig. S1) and parkinsonism (Supplementary Fig. S2)
showed no significant differences by sex. However,
males had small, non-significantly higher prevalence
rates than females for PD (646 vs. 544 per 100,000;
P =0.73) and parkinsonism (8902 vs. 7676 per
100,000; P = 0.18).

The prevalence of PD increased progressively by age
group. In 40 to 49, 50 to 59, 60 to 69, 70 to 79, and
>80 years, the prevalence of PD was 22 (95% CI, 21—
24), 80 (95% CI, 69-94), 523 (95% CI, 324-842),
1203 (95% CI, 775-1863), and 2079 (95% CI, 1195-
3594) per 100,000 persons, respectively (P < 0.01)
(Fig. 4). Similarly, the prevalence of parkinsonism
increased with age group: the prevalence per 100,000
persons was 2825 in 60 to 69 years; 6457 in 70 to
79 years; and 16,228 in >80 years (P <0.01)
(Supplementary Fig. S3).

A post hoc sensitivity analysis was conducted given
the large differences in prevalence rates by data source.
The prevalence of PD in older people (260 years old)
was estimated by data source (Supplementary Fig. S4).
PD prevalence in older people 60 years old or over was
1229 (95% CI, 741-2032) per 100,000 persons in
cohort studies and 593 (95% CI, 480-733) per
100,000 persons in administrative databases (P < 0.01).
This analysis could not be replicated for parkinsonism
because of the inclusion of few studies.

Incidence of PD

The incidence of PD was reported by three studies
using administrative data.”®***> The overall incidence
was 31 (95% CI, 23-40) per 100,000 person-years
(Supplementary Fig. S5). The number of studies
reporting an incidence rate was too small to assess sub-
group differences.

Discussion

Summary of Findings and Comparison with
Previous Literature

Our meta-analysis reports the most recent prevalence
and incidence estimates of PD for Latin America and,
to the best of our knowledge, is the first to collate evi-
dence on the prevalence of parkinsonism in this region.
Compared to the global PD prevalence reported by
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[ PARKINSON'S
Pringsheim et al,” 315 per 100,000 individuals, our
study found a higher prevalence rate of 472 per
100,000 individuals in Latin America. The review also
found striking differences in prevalence rates by data
source. There was over sixfold difference between the
prevalence rate obtained from cohort studies and
administrative databases, which was also observed by
Muangpaisan et al.*® Fewer cases of PD are likely to be
identified through administrative databases as individ-
uals with subclinical or early-stage PD are not likely to
seek medical care, which may lead to a subregistry of
PD when using administrative databases relative to
population based studies. A crude comparison (ie, a six-
fold difference) was made to illustrate the magnitude of
difference in prevalence rates observed by data source.
However, it should be interpreted with caution as such
simplistic comparisons in prevalence rates between
studies of different designs are problematic because of
large differences in the baseline population characteris-
tics. For instance, study populations using administra-
tive databases were generally younger than those from
cohort studies, so age likely explains some of the differ-
ence in the prevalence by data source. Another poten-
tial reason for the difference may have been because of
the relatively small samples used by some of the cohort
studies, which resulted in wide confidence intervals. For
example, the study from rural Ecuador calculated a
prevalence of more than 300 per 100,000 inhabitants
based on only two patients.”® However, a twofold dif-
ference in PD prevalence remained between these two
data sources when the meta-analysis was restricted to
60 years or older, suggesting that some degree of under-
estimation is probable when administrative databases
are solely used to estimate PD prevalence. Similarly,
although our PD prevalence estimate is slightly higher
than the previously reported global estimate,” a direct
comparison is challenging because of differences in sur-
vival and distribution of risk factors across countries.
Our meta-analysis found non-significant sex differ-
ences in PD and parkinsonism prevalence with slightly
higher rates in males than females. Previous systematic
reviews have demonstrated a similar non-significant,
slight preponderance of PD in males. For instance, Pri-
ngsheim et al” reported 1267 cases (95% CI, 583-
2752) per 100,000 in men and 808 cases (95% CI,
356-1832) in women in a meta-analysis of four Latin
America countries. This sex-difference is supported by
the current literature, which report a twofold higher
risk of developing PD in men than women and attribute
this to differences in pathogenic mechanisms and access
to specialist treatment by sex®” and later age at onset
for women.” True differences in prevalence by sex may
have been confounded by age, as shown by Pringsheim
et al” where significant sex-differences in prevalence
was observed in certain age groups only (a higher rate
in men in the 50- to 59-year-old age group). This may

DISEASE

PREVALENCE AND INCIDENCE
because of differences in the rate of disease progression
and mortality rate by age and sex.?” In addition, preva-
lence is affected by the number of affected individuals
and their survival,*® which means that it may differ
depending on the survival rate of the population
included in the estimation. Therefore, the lower survival
rate among men may have led to an underestimation of
their prevalence and explain the lack of sex-difference
in prevalence rates in our study. Incidence rates, which
represent the number of new cases among susceptible
populations in a given location over a specified time-
frame, may be a more useful measure in this aspect, but
not enough incidence studies were included to assess
sex differences. Similar to previous reviews and com-
mon knowledge that PD is an age-related disease, we
found a higher rate of PD prevalence in older age
groups. However, subtle changes in the prevalence over
time, such as an increase in PD prevalence because of
increasing incidence, life expectancy, and improvements
in PD care, may have affected the association.

Implications for Clinical Practice and Research

Current knowledge of PD is primarily based on clini-
cal and epidemiological data involving high-income,
Western cohorts. However, PD is now known to be a
highly heterogeneous disease in terms of epidemiology,
clinical manifestations, and outcomes.*!' Our findings
provide new data on PD epidemiology with respect to
low and middle income countries in Latin America
to guide policy, such as determining how many
resources to allocate to PD prevention and management
at the national level. In addition, our work has revealed
large variation in PD prevalence within Latin America,
a highly heterogeneous region. Although further investi-
gation is needed to understand the exact reasons, higher
PD prevalence may have been found in regions with
higher genetic or environmental susceptibility to PD or
resulting from differences in socioeconomic or lifestyle
factors. For instance, evidence is emerging that ethnicity
is a key determinant of PD heterogeneity* and the fre-
quency of mutations in leucine repeat rich kinase
2, which is a common genetic cause of PD in
Europeans, was shown to vary greatly between Latin
American countries and was directly correlated with
the European ancestry.*® Countries with higher PD
prevalence may also have higher pesticide exposure,
which is a major risk factor of PD,** and more rapidly
aging populations with higher life expectancy. Addi-
tionally, countries with improved awareness of parkin-
sonism among clinicians or greater access to
neurological services may have led to higher diagnoses
of PD. Therefore, higher prevalence rates may be seen
in countries with higher universal health coverage, such
as Argentina, Brazil, Colombia, and Mexico,* but this
was not clear in the present review and may reflect the

Movement Disorders, 2023 1

85U8017 SUOWILLIOD A1) 8|qeo ! [dde 8y Ag peusenob aJe Ssoile O ‘8sN JO s8N o} Akeld178U1IUO 8|1 UO (SUOTPUOD-PUE-SWBI W00 A8 | M ARe.d||Bul UO//SdnLy) SUORIPUOD pue Swie 1 8y} 89S *[£202/2T/6T] Uo Arlqiauluo Ae|Im ‘AisieAun apseomeN Ag 28962 SPW/Z00T 0T/I0p/L00" A3 1M AReiq U1 [UO'S JBPI0S IPIUBLLBAOW//:SANY WoJj pepeojumod ‘0 ‘2GZ8TEST



KIM ET AL w

J

inclusion of older prevalence estimates. Understanding
these differences should be useful to target at the
population-level to mitigate the rising prevalence of PD
and help reduce inequalities in health outcomes. There-
fore, future studies investigating other demographic
and clinical risk factors of PD are needed.

The large heterogeneity in study design and method-
ology also limits comparability across studies. Our find-
ings suggest that prevalence estimates vary significantly
by the data source, which inherently use different oper-
ational definitions of PD. Future studies may consider
several aspects in the planning of new epidemiological
studies to enhance the comparability of prevalence
studies and facilitate future meta-analyses. For example,
prevalence estimates could be stratified by gender and
age group as standard—the 5- and 10-year age groups
routinely used by the World Health Organization, with
definite upper and lower limits, could be considered.
The diagnosis of PD should be clearly defined and use
common, validated diagnostic criteria like the
UKPDSBB or Movement Disorder Society criteria.
Streamlining PD diagnoses across data sources may
lead to linkage of data from multiple sources. Such
multisource databases may provide more reliable preva-
lence estimates than a single source and accurately cap-
ture the prevalence of a selected region. However, more
research is needed to investigate the feasibility of this
approach.

Strengths and Limitations

The major strength of our systematic review is the
use of multiple literature databases including those
focused on Latin America and having no language
restrictions. Previous systematic reviews of PD preva-
lence or incidence only searched the two main data-
bases, Medline and Embase,”'**® and were restricted
to articles written in English,'%*® which likely excluded
studies from Latin America. As a result, our review
identified more studies from Latin America than previ-
ous reviews (17 vs. 1-4 studies). However, more studies
could have been included by using Spanish and Portu-
guese terms in the literature search strategy. Addition-
ally, our study included studies based on cohort studies
and administrative databases and has highlighted con-
trasting advantages of prevalence estimation using
either data source. A major advantage of cohorts is that
participants are usually representative of the population
of interest via random sampling. Additionally, data col-
lection is generally purposive, reliable, and relevant, all-
owing accurate estimation of prevalence. However,
cohort studies are resource-intensive and susceptible to
loss to follow-up. Administrative databases are gener-
ally larger than cohort studies, more easily accessible
and cost efficient to study, making them suitable for
estimating the prevalence of diseases. Although a larger

population size does not necessarily mean better repre-
sentativeness, administrative databases with high cover-
age, whether national or regional, suggest that any
estimated prevalence is representative of that area.
However, a major limitation is that administrative data
may not include individuals who do not seek or have
limited access to healthcare services, potentially intro-
ducing selection bias. Additionally, the data included is
a snapshot of the real world and not specifically col-
lected for research, which may be reflected in the qual-
ity and availability of data.

The main limitation of our study is the large statisti-
cal and methodological heterogeneity between the
included studies. Although true differences in the preva-
lence and incidence of PD across populations are plau-
sible, large methodological heterogeneity between
studies is inherent in prevalence and incidence studies
and is likely to bias comparisons. Meta-analyses should
ideally combine data from studies using the same study
design and case ascertainment methods, but this would
have resulted in the exclusion of many studies. We have
tried to mitigate this to an extent by reporting results
by data source, but some differences between studies
may persist. For instance, the different diagnostic
criteria used across studies likely had varying levels of
sensitivity and specificity, which makes comparing rates
across studies problematic. The more recent criteria,
like the UKPDSBB,* are stricter criteria, which
increases their specificity but decreases sensitivity than
older ones. A previous systematic review showed that
diagnostic algorithms used in electronic databases gen-
erate reasonable, but a wide ranging accuracy for iden-
tifying PD (sensitivity range, 15%-73%) and
parkinsonism (sensitivity range, 43%-63%) cases.*
Each diagnostic tool will also be associated with their
own degree of reliability, making a single assessment of
the diagnosis prone to misclassification. Last, it is
important to emphasize that the included studies had
differing levels of quality. For instance, the sampling
strategy used in the two-stage study design was unclear
for certain studies,®® which may have introduced some
bias. In one study the stage 1 screening interview was
answered by one responsible adult in the family for
each family member living in the same household,"” but
whether this produces valid and reliable diagnoses of
PD is uncertain. Additionally, differences in important
sociodemographic factors, such as age and sex, between
samples may have influenced participation in the study,
subsequent PD case ascertainment, and the resulting
prevalence or incidence estimate.

Conclusion

We provide an up-to-date estimation of the
prevalence and incidence of PD and parkinsonism in
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[ PARKINSON"’S
Latin America. Prevalence of PD and parkinsonism was
472 and 4300, respectively, per 100,000 persons, but sig-
nificantly by the data source. Our findings are limited by
problems inherent to meta-analyses of prevalence studies
that have been highlighted previously.”!**® Prevalence
studies are conducted across distinct populations and set-
tings and often use varying methodological approaches.
Therefore, simple comparisons of prevalence rates across
studies must be interpreted with caution. Although we
have attempted to mitigate this by stratifying results by
data source, our efforts were made difficult by the large
variability in methodology that persisted. Our findings
warrant further epidemiological studies estimating preva-
lence and incidence using consistent approaches, which
will allow more detailed assessment of risk factors and
reliable estimation of prevalence and incidence rates. ®

Data Availability Statement

The data that support the findings of this study are
available from the corresponding author upon reason-
able request.
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