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BACKGROUND: High-income country studies show unfavorable trends in stroke incidence (Sl) in younger populations. We aimed
to estimate temporal change in S| disaggregated by age and sex in Latin America and the Caribbean region.

METHODS AND RESULTS: A search strategy was used in MEDLINE, WOS, and LILACS databases from 1997 to 2021, including
prospective population-based observational studies with first-ever stroke incidence in Latin America. Reports without data
broken down by age and sex were excluded. Risk of bias was assessed with The Joanna Briggs Institute’s guide. The main
outcomes were incidence rate ratio and relative temporal trend ratio of Sl, comparing time periods before 2010 with after
2010. Pooled relative temporal trend ratios considering only studies with 2 periods in the same population were calculated
by random-effects meta-analysis. Meta-regression analysis was used to evaluate incidence rate determinants. From 9242
records identified, 6 studies were selected including 4483 first-ever stroke in 4 101 084 individuals. Crude incidence rate ratio
in younger subjects (<55 years) comparing before 2010:after 2010 periods showed an increase in Sl in the past decade (inci-
dence rate ratio, 1.37 [95% ClI, 1.23-1.50]), in contrast to a decrease in older people during the same period (incidence rate
ratio, 0.83 [95% ClI, 0.76—0.89]). Overall relative temporal trend ratio (<565:>55years) was 1.65 (95 Cl%, 1.50-1.80), with higher
increase in young women (pooled relative temporal trend ratio, 3.08 [95% ClI, 1.18-4.97]; P for heterogeneity <0.001).

CONCLUSIONS: An unfavorable change in Sl in young people, especially in women, was detected in population-based studies
in the past decade in Latin America and the Caribbean. Further investigation of the explanatory variables is required to ame-
liorate stroke prevention and inform local decision-makers.

REGISTRATION: URL: https://www.crd.york.ac.uk/prospero/ |dentifier: CRD42022332563.
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bined death and disability, worldwide.! Efforts to Stroke prevention has focused on reducing systolic ar-

Stroke is one of the most important causes of com- policies have been implemented in various countries.
reduce the incidence of stroke and to guide health terial hypertension, high fasting plasma glucose and
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CLINICAL PERSPECTIVE
What Is New?

An unfavorable stroke incidence change in
young people, especially women, was detected
during the past decade in Latin America and
the Caribbean region, in contrast with a global
stroke incidence decline during 2010 to 2019
compared with 2000 to 2009.

What Are the Clinical Implications?

e These results warrant further research to deter-
mine explanatory factors in order to guide future
health policies and to prevent further increases
in the stroke burden in these countries, and
indicate the need for more research in under-
represented lower-income populations of the
region.

Nonstandard Abbreviations and Acronyms

FES first-ever stroke
IR incidence rate
IRR incidence rate ratio

LAC Latin America and the Caribbean
PRTTR pooled relative temporal trend ratio
RTTR relative temporal trend ratio

cholesterol, high body index mass, smoking, and other
factors.'=® However, these risk factors are becoming in-
creasingly prevalent in young people.®*

The Global Burden Disease has reported that
from 1990 to 2019, there has been an increase in the
burden of stroke in low- and upper-middle-income
countries. Moreover, there has been an increase
in the incidence of stroke in those <70years of
age, with a substantial increase in the past decade
(2010-2019).°

Recently, studies in high-income countries reported
divergent temporal trends in stroke incidence at age
55years and older. Younger people (<55years) had
a less favorable incidence of stroke in the past de-
cade compared with older people in the same period
(>55years).! Unique features of the burden of stroke in
Latin America and the Caribbean (LAC) region are that
rates are high compared with averages worldwide®
and there is no assessment of age and sex disparities
that have been noted elsewhere. Because local data
can guide future policies, we aimed to estimate tem-
poral trends in stroke incidence disaggregated by age
and sex in LAC.
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METHODS

A systematic review is reported according to Meta-
analysis of Observational Studies in Epidemiology
and Preferred Reporting Items for Systematic reviews
and Meta-Analyses guidelines’ (Figures S1-S3). The
protocol was registered in the International Prospective
Register of Systematic Reviews (CRD42022332563).

Selection Criteria and Search Strategy
Prospective observational studies in LAC region from
1997 to 2021 reporting first-ever stroke (FES) incidence
were included. FES reporting had to be supported by
clinical or imaging diagnosis. If there was a breakdown
by subtype, it was included regardless of definition.
Only studies published in English, Portuguese, and
Spanish were considered. Retrospective studies,
reviews, commentaries, and editorials were excluded.

The search strategy followed the same parameters
of our previous publication.® A modified search strat-
egy of the Cochrane Stroke Group filtered by terms for
Latin American and the Caribbean was used to iden-
tify studies that met the selection criteria. The search
strategy was conducted between January 1, 1997 and
December 31, 2021, considering this start date as a
landmark in global standardization of poststroke care.®
Data were extracted from MEDLINE (Ovid), LILACS,
and Science Citation Index Expanded, Social Sciences
Citation Index and Arts, and Humanities Citation Index
within Web of Science (from inception to May 27, 2022)
(Figures S2 through S4). This study was based on the
review of previously published data, therefore institu-
tional review board approval was waived and informed
consent was not required. The data that support the
findings of this study are available from the corre-
sponding author upon reasonable request.

Selection Process and Data Extraction
Two independent reviewers (C.D. and M.N.), before the
duplicate elimination process in EndNote 20, analyzed
and selected all relevant abstracts or titles through
the Joanna Briggs Institute software (http:/www.jbisu
mari.org/).!° In case of disagreement a third reviewer
was necessary to reach a decision.

For the full-text assessment, a standardized form
was made with the data of the article to be extracted:
authors, periods, city, country of study, and annual
incidence rate of FES. Only reports with annual in-
cidence rate of FES disaggregated for age and sex
for the LAC region between January 1, 1997 and
December 31, 2021 were considered, as this was the
main result extracted. Reports without disaggregation
by age and sex were excluded in this step, when ap-
plicable. Annual incidence rate of FES was presented
per 100000 people.


http://www.jbisumari.org/
http://www.jbisumari.org/
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Studies Quality and Risk of Bias
Assessment

Two independent reviewers assessed data quality and
study design. A third reviewer was consulted in case of
disagreement (Tables S1-S3). Risk of bias assessment
was performed using the Joanna Briggs Institute’s
checklist for a cohort studies.®

Statistical Analysis

Disaggregated data of incidence rate (IR) were extracted
from each article by sex and age (men: women, and
age groups of <565 versus >55years and <45 versus
>45years). The cutoff age of 55 was selected because
it is the youngest age criterion used in previous epide-
miological studies.! When enough data were available, a
cutoff age of 45years was used, given current concerns
regarding stroke in the young. Incidence rate ratio (IRR)
comparing 2 time periods (IR >2010:IR <2010), differ-
ent sexes (IRmen:IRwomen), and different age groups
(IR<55:>55years and <45:>45years) were calculated.
A cutoff in year 2010 was considered because several
initiatives have been implemented to improve stroke
care in LAC countries after this time point." Random
effects meta-regression with Poisson model was per-
formed to assess IR by the following potential effect
modifiers: age, sex, and time period. The overall rela-
tive temporal trend ratio (RTTR) comparing age groups
in the overall population and by sex groups were de-
termined (IRR<55:IRR>55 and IRR<45:IRR>45years).!
Pooled RTTRs (pRTTR) including only studies with 2
time periods with the same population were calculated
by random-effects meta-analysis. When 2 periods in
the same population were compared in the pRTTR, the
time difference between the earliest and the latest pe-
riod was 10.6years (SD 1.8). A subgroup analysis by
sex was performed. The heterogeneities of the pRT-
TRs were calculated using Cochrane’s Q test. All of out-
comes were processed with a 95% Cl. STATA version
171 was used for statistical analysis.

RESULTS

Of 9242 identified records, after the duplicate
elimination process (n=1941), 7301 titles and
abstracts were screened by 2 authors indepen-
dently. A total of 7185 were excluded because
they did not relate to the study aims. A total of 116
full-text articles were reviewed, and only 6 pro-
spective observational studies (9 periods) in LAC
fr1997 and 2021 fulfilled the eligibility criteria.?'2-16
A total of 4483 FES in 4 101 084 individuals were
considered. The Preferred Reporting Iltems for
Systematic reviews and Meta-Analyses flow dia-
gram is available in Figure S5.

J Am Heart Assoc. 2023;12:e029800. DOI: 10.1161/JAHA.123.029800

Disparities in Stroke Incidence Over Time in LAC

Incidence Rate

FES incidence rates per study are described in Table 1,
evidencing large variations between countries. The
meta-analyses results of the FES IR for each group
(sex, age, and period) are shown in Table S2.

Incidence Rate Ratio
The IR in men was higher than in women, with an IRR
112 (95% Cl, 1.04-1.21 [tau’=0.00, P=0.15]). (Figure 1A).
Crude IRR for stroke by age was compared be-
tween 2 periods of time (>2010 and <2010). Those
aged <55 years were found to have a higher IR in the
latest period (>2010) compared with the previous pe-
riod (IRR, 1.37 [95% ClI, 1.23-1.50]). In contrast, the IR
of the older group (>55years) decreased in the same
periods (IRR, 0.83 [95% CI, 0.76-0.89]) (Figure S6).
Crude IRR for stroke by age was analyzed using a cutoff
point of <45years old and also showed a worse trend
in the past decade for those <45years (>2010:<2010;
IRR, 1.59 [95% CI, 1.36-1.82]). Crude IRR for stroke
in >45years age group showed a reduction in stroke
incidence in the past decade (>2010:<2010; IRR, 0.89
[95% CI, 0.83-0.95]) that was similar to the >55years
age group. (Figure S7).

Relative Temporal Trend Ratio
When comparing incidence period >2010 to <2010
between age groups, the overall RTTR for stroke inci-
dence was less favorable in those <565years old (IRR
<b5 versus IRR >55years; RTTR, 1.65 [95% CI, 1.50-
1.80)) (Figure 1B). Overall, women experienced a higher
increase in stroke incidence (<55 versus >55years;
RTTR, 1.98 [95% ClI, 1.75-2.21]) compared with men
(<55 versus >55years; RTTR, 1.42 [95% Cl, 1.22-1.63)).
Metaregression analysis of IRs showed that all con-
sidered variables were independently related to FES
incidence (age, sex, and time period) (Table S2), and
subgroup analyses are also presented in Table S3.
The overall RTTR analysis using a cutoff point of
<45years old is described in Figure 1C and Figure S7.

Pooled Relative Temporal Trend Ratio
Studies reporting 2 periods in the same population
with the <65 years age cutoff point were considered to
calculate pRTTR. The pRTTR comparing <55 versus
>55years was 1.77 (95% CI, 1.69-1.95; P for hetero-
geneity=0.59). When disaggregated by sex with cutoff
point at 55years, women had a pRTTR equal to 2.23
(95% ClI, 1.41-3.04; P for heterogeneity=0.004) and
men had a pRTTR equal to 1.48 (95% ClI, 1.23-73; P
for heterogeneity=0.72) (Figure 2A).

Using <45years as the cutoff point, the pRTTR <45
versus >45years was pRTTR 2.15 (95% Cl, 1.81-2.48;
P for heterogeneity=0.30; Figure 2B).
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A IRRs by age of Stroke in LAC between 1997 to 2021 (n=6)

Age group IRR Men/Women tau2
(years) (95% CI) (P value)
0-44 I — 1.06 (0.74-1.50)  0.15(0.01)
45-54 —_— 1.49 (1.09-2.04)  0.13(0.001)
55-64 —— 1.87 (1.63-2.15)  0.00 (0.97)
65-74 — 1.71 (1.40-2.09)  0.05(0.01)
275 —o— 1.10 (0.98-1.23)  0.00 (0.70)
All ages - 1.12 (1.04-1.21)  0.00 (0.15)
s 1 -
Higher in women Higher in men

NOTE: Weights are from random-effects model

<2010 in LAC (n=6)

B Overall RTTR of stroke incidence in <55 versus 255 age-groups by sex, comparing > 2010 period versus

_ Incid te 2 2010 _ <55 years old IRR
IR = | e 25010 RTTR =355 yZZ?Z odTRR
Men
7 ——
a
3
o
o Women —|
—_
All sex 2
report
T T T T T T T T T T T T
0 25 5 75 1 125 15 175 2 225 25 275 3

more favorable for <55years old

less favorable for <55years old

| @ Overall RTTR —— (95% Cl)

<2010 in LAC (n=6)

C oOverall RTTR of stroke incidence in <45 versus 245 age-groups by sex, comparing > 2010 period versus

Women |

Group

All sex
report

|RR = Incidence rate 22010 hrrr
Incidence rate < 2010 5

<44 years old IRR
245 years old IRR

T

0

T
.25

T T T T T T T T T T T
5 75 1 125615175 2 22525275 3 32535

T

more favorable for <45years old

less favorable for <4Syears old ”

@ Overall RTTR ——(95% Cl)

Figure 1.

Incidence rate ratio by age and overall relative temporal trend ratios of

stroke in Latin America and the Caribbean.

A, IRRs by age of stroke in LAC between 1997 to 2021 (n=6). B, Overall RTTR of stroke
incidence in <55 vs =55 years age groups by sex, comparing 22010 time period vs<2010
in LAC (n=6). C, Overall RTTR of stroke incidence in <45 vs >45 years age groups by
sex, comparing >2010 time period vs <2010 in LAC (n=6). IRR indicates incidence rate
ratio; LAC, Latin America and the Caribbean; and RTTR, relative time trend ratio.
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A Pooled RTTR of stroke incidence in <55 versus 255 age-groups by sex, comparing = 2010
period versus <2010 in LAC

Pooled RTTR Pooled RTTR (<55/255 years)
Sex group Time period (<55/255 years) by sex comparing time period (95% CI) % Weight
(95% CI)

Men's report more favorable for <S5years old less favorable for <SSyears old
Cabral et al4 (2016) 2013 -2006  1.54  (1.23t01.86) ; 62.84
Minelli et al.6, (2020) 2016 —2004  1.60  (0.47 to 2.72) L 4.89
Olindo et al.7, (2014) 2012 -1999  1.33  (0.89 to 1.77) 1= 3227
Pooled RTTR (Pfor heterogeneity =0.72) 1.48 (1.23 t01.73) <> 100.00

3 T T T T T T T T
Women'’s report 4 3 2 A 0 1 2 3 4

NOTE: Weights are from random-effects model

Cabral et al.4, (2016) 2013 -2006 1.97  (1.66 to 2.28) 42.94
Minelli et al.5, (2020) 2016 —2004 1.35  (-0.12 to 2.82) 18.34
Olindo et al.7, (2014) 2012 -1999 293  (2.41to 3.44) —— 38.72

Q 100.00

Pooled RTTR (Pfor heterogeneity 0.004) 2.23 (1.41 to 3.04)

All sex report 4 3 2 A 0 1 2 3 4 5
NOTE: Weights are from random-effects model
Cabral et al.4, (2016) 2013 — 2006 1.74 (1.52 to 1.96) ; 66.25
=

Minelli et al.6, (2020) 2016 — 2004 142 (0.53t0 2.31) 7H_7 411
Olindo et al.7, (2014) 2012 — 1999 1.87 (1.54 to 2.20) + 29.65
Pooled RTTR (Pfor heterogeneity = 0.59) 1.77 (1.59 to 1.95) <> 100.00

D S S R

NOTE: Weights are from random-effects model

B Pooled RTTR of stroke incidence in <45 versus 245 age-groups by sex, comparing > 2010 period versus
<2010, in LAC

Pooled RTTR
) . (<45years/z45 . . .

Sex group Time period ears) Pooled RTTR (<45/245 years) by sex and time period % Weight

yea (95% ClI)

(95% CI) < >

, more favorable for <4Syears old less favorable for <4Syears old
Men's report
Cabral et al.4, (2016) 2013 -2006 1.66 (1.19to 2.13) = 68.62
Minelli et al.5, (2020) 2016 — 2004 113 (-1.30 to 3.57) -—— 3.30
Olindo et al.7, (2014) 2012 — 1999 0.98 (0.18to 1.78) —‘— 28.08
Pooled RTTR (Pfor heterogeneity =0.33) 1.45 (1.01 to 1.90) O 100.00
— T T — T
Women’s report 5 4 3 2 1 0 1 2 3 4 5
NOTE: Weights are from random-effects model

Cabral et al.4, (2016) 2013 -2006 277 (2.27 to 3.28) eb 38.69
Minelli et al.5, (2020) 2016 — 2004 0.67 (-1.77 to 3.12) —’-— 23.92
Olindo et al.7, (2014) 2012-1999  4.92 (4.16 to 5.68) ; > 37.39

100.00

T
5 -4 -3 -2 101 2 3 4 5

Pooled RTTR (Pfor heterogeneity <0.001) 3.07  (1.18 t0 4.97)

All sex report NOTE: Weights are from random-effects model

Cabral et al.4, (2016) 2013 — 2006 213 (1.79to 2.47) iR 62.29

Minelli et al.5, (2020) 2016 — 2004 091 (-0.82 to 2.63) —_— 3.76

Olindo et al.7, (2014) 2012 — 1999 231 (1.79t0 2.83) —._ 33.95

Pooled RTTR (Pfor heterogeneity = 0.30) 2.15 (1.81 to 2.48) @ 100.00
T3 F 7 % 4 5 % s

NOTE: Weights are from random-effects model

Figure 2. Pooled RTTR of stroke incidence by age groups.

A, Pooled RTTR of stroke incidence in <55 vs >55 years age groups by sex, comparing >2010 time period
vs <2010 in LAC. B, Pooled RTTR of stroke incidence in <45 vs >45 years age groups by sex, comparing
>2010 time period vs <2010, in LAC. LAC indicates Latin America and the Caribbean; and RTTR, relative

time trend ratio.
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Funnel plots were applied for each subgroup to as-
sess the risk of bias. All funnel plots showed symmet-
rical representation (Figure S8).

DISCUSSION

Our systematic review and meta-analysis show an
unfavorable temporal trend in stroke incidence in LAC
for younger people, particularly in young women. This
contrasts with a global decline in stroke incidence
during 2010 to 2019 compared with 2000 to 2009,
which has been driven by older populations.'®

The divergence of temporal trends in stroke incidence,
with an increase in those <565years and a decrease in
people >55years in the most recent decade (=2010)
compared with the earlier period (<2010), is consistent
with the results of a recent prospective population-based
incidence study in England,’” and other similar data from
high-income countries in the 21st century.! In younger
people, unfavorable outcomes may be associated with
increases in conventional vascular risk factors, such
as hypertension, obesity, sedentary lifestyle, unhealthy
diets, dyslipidemia, diabetes, and smoking.2™® Also,
the emergence of new risk factors such as air pollution,
long working hours, and stress, but also better patient
awareness and access to acute stroke diagnosis, may
also have a role in these changes."'® Hormonal factors
could be specifically relevant to younger women.'31519

The strengths of this systematic review include
the 24-year coverage period and the availability of
population-based studies, most of which met the sug-
gested “standard or advanced criteria for ideal stroke
incidence studies” and covered a long period,’-?° with
age- and sex-disaggregated data available. However,
there are only a limited number of published reports
from few countries, so our results should be interpreted
with caution due to possible selection bias, the poten-
tial for unmeasured confounders, the impossibility of
separating the birth cohort from the appearance of the
effect in one period or another, the lack of information
on stroke severity/type and prevention strategies; and
heterogeneity from the use of different methodology
between older studies compared with more recent
ones. In addition, even though our data were derived
from varied populations (likely causing clinical hetero-
geneity), they may differ from those in other LAC coun-
tries where stroke incidence data were not available,
particularly those in lower-income areas.

CONCLUSIONS

The unfavorable temporal trend in stroke incidence
in LAC for younger populations, particularly in young
women, highlighted in our study warrants further
research to understand explanatory factors in order

J Am Heart Assoc. 2023;12:e029800. DOI: 10.1161/JAHA.123.029800
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to guide future health policies and to prevent further
increases in the disease burden.

ARTICLE INFORMATION
Received February 15, 2023; accepted May 31, 2023.

Affiliations

Centro de Estudios Clinicos, Instituto de Ciencias e Innovaciéon en Medicina
(M.N,, C.D., CA., AS., CSA, PMV) and Servicio de Neurologia,
Departamento de Neurologia y Psiquiatria, Clinica Alemana de Santiago (P.L.,
P.M.V.), Facultad de Medicina Clinica Alemana Universidad del Desarrollo,
Santiago, Chileand The George Institute for Global Health, Faculty of
Medicine (C.S.A., P.M.V.), University of New South Wales, Sydney, Australia.

Sources of Funding
None.

Disclosures

C.S.A. reports research grants from the National Health and Medical
Research Council of Australia, the Medical Research Council of the United
Kingdom, Credit Pharma of China, Genesis Pharma, Takeda, and Penumbra,
all paid to his institution. P.M.V. receives research grants from ANID Fondecyt
Regular 1221837, Pfizer, and Boehringer Ingelheim. P.L. reports research
support from Clinica Alemana de Santiago and Boehringer Ingelheim, re-
search grants from The George Institute and Clinica Alemana de Santiago,
ANID Fondecyt and FONIS, speakers’ honoraria from Boehringer Ingelheim
and Pfizer, Steering Committee honoraria from Bristol Myers Squibb and
Janssen, and consulting honoraria from RAPID. The remaining authors have
no disclosures to report.

Supplemental Material

Tables S1-S3
Figures S1-S8

REFERENCES

1. Scott CA, Li L, Rothwell PM. Diverging temporal trends in stroke inci-
denceinyoungervsolder people: a systematic review and meta-analysis.
JAMA Neurol. 2022;79:1036-1048. doi: 10.1001/jamaneurol.2022.1520

2. Lavados PM, Hoffmeister L, Moraga AM, Vejar A, Vidal C, Gajardo C,
Portales B, San Martin D, Lopez E, Rojo A, et al. Incidence, risk factors,
prognosis, and health-related quality of life after stroke in a low-resource
community in Chile (NANDU): a prospective population-based study. Lancet
Glob Health. 2021;9:e340-e351. doi: 10.1016/S2214-109X(20)30470-8

3. Feigin VL, Roth GA, Naghavi M, Parmar P, Krishnamurthi R, Chugh S,
Mensah GA, Norrving B, Shiue I, Ng M, et al. Global burden of stroke
and risk factors in 188 countries, during 1990-2013: a systematic
analysis for the Global Burden of Disease study 2013. Lancet Neurol.
2016;15:913-924. doi: 10.1016/S1474-4422(16)30073-4

4. Béjot Y, Delpont B, Giroud M. Rising stroke incidence in young adults:
more epidemiological evidence. JAHA. 2016;5:e003661. doi: 10.1161/
JAHA.116.003661

5. Feigin VL, Stark BA, Johnson CO, Roth GA, Bisignano C, Abady GG,
Abbasifard M, Abbasi-Kangevari M, Abd-Allah F, Abedi V, et al. Global,
regional, and national burden of stroke and its risk factors, 1990-2019:
a systematic analysis for the Global Burden of Disease study 2019.
Lancet Neurol. 2021;20:795-820. doi: 10.1016/51474-4422(21)00252-0

6. Pacheco-Barrios K, Giannoni-Luza S, Navarro-Flores A, Rebello-
Sanchez |, Parente J, Balbuena A, De Melo PS, Otiniano-Sifuentes R,
Rivera-Torrejon O, Abanto C, et al. Burden of stroke and population-
attributable fractions of risk factors in Latin America and the Caribbean.
JAHA. 2022;11:e027044. doi: 10.1161/JAHA.122.027044

7. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic reviews.
BMJ. 2021;372:n71. doi: 10.1136/bmj.n71

8. Delfino C, Nuiez M, Asenjo-Lobos C, Gonzalez F, Riviotta A,
Urrutia F, Lavados P, S Anderson C, Mufioz Venturelli P. Stroke in
Latin America: systematic review of incidence, prevalence, and


https://doi.org//10.1001/jamaneurol.2022.1520
https://doi.org//10.1016/S2214-109X(20)30470-8
https://doi.org//10.1016/S1474-4422(16)30073-4
https://doi.org//10.1161/JAHA.116.003661
https://doi.org//10.1161/JAHA.116.003661
https://doi.org//10.1016/S1474-4422(21)00252-0
https://doi.org//10.1161/JAHA.122.027044
https://doi.org//10.1136/bmj.n71

¥202 ‘TE Yore |\ uo Ag Bio'sfeuinofeye//:diy wouy pspeojumoq

Nufez et al

case-fatality in 1997-2021. Int J Stroke. 2023;17474930221143323. doi:
10.1177/17474930221143323

Collaborative systematic review of the randomised trials of organised in-
patient (stroke unit) care after stroke. Stroke Unit Trialists’ Collaboration.
BMJ. 1997;314:1151-1159.

Munn Z, Aromataris E, Tufanaru C, Stern C, Porritt K, Farrow J,
Lockwood C, Stephenson M, Moola S, et al. The development of soft-
ware to support multiple systematic review types: the Joanna Briggs
Institute System for the Unified Management, Assessment and Review
of Information (JBI SUMARI). Int J Evid Based Healthc. 2019;17:36-43.
doi: 10.1097/XEB.0000000000000152

Quriques Martins SC, Sacks C, Hacke W, Brainin M, de Assis FF,
Marques Pontes-Neto O, Lavados Germain PM, Marinho MF, Hoppe
Wiegering A, Vaca McGhie D, et al. Priorities to reduce the burden of
stroke in Latin American countries. Lancet Neurol. 2019;18:674-683.
doi: 10.1016/51474-4422(19)30068-7

Bahit MC, Coppola ML, Riccio PM, Cipriano LE, Roth GA, Lopes RD,
Feigin VL, Borrego Guerrero B, De Martino M, Diaz A, et al. First-ever
stroke and transient ischemic attack incidence and 30-day case-fatality
rates in a population-based study in Argentina. Stroke. 2016;47:1640—
1642. doi: 10.1161/STROKEAHA.116.013637

Cabral NL, Cougo-Pinto PT, Magalhaes PSC, Longo AL, Moro
CHC, Amaral CH, Costa G, Reis Fl, Goncalves ARR, Nagel V,
et al. Trends of stroke incidence from 1995 to 2013 in Joinville, Brazil.
Neuroepidemiology. 2016;46:273-281. doi: 10.1159/000445060
Lavados PM, Sacks C, Prina L, Escobar A, Tossi C, Araya F, Feuerhake
W, Galvez M, Salinas R, Alvarez G. Incidence, 30-day case-fatality rate,

J Am Heart Assoc. 2023;12:e029800. DOI: 10.1161/JAHA.123.029800

16.

16.

20.

Disparities in Stroke Incidence Over Time in LAC

and prognosis of stroke in Iquique, Chile: a 2-year community-based
prospective study (PISCIS project). Lancet. 2005;365:2206-2215. doi:
10.1016/S0140-6736(05)66779-7

Minelli C, Cabral NL, Ujikawa LT, Borsetti Neto FA, Langhi Chiozzini
EM, dos Reis GC, Borin LA, Carvalho CC. Trends in the incidence
and mortality of stroke in Matdo, Brazil: The Matdo Preventing
Stroke (MAPS) study. Neuroepidemiology. 2020;54:75-82. doi:
10.1159/000503005

Olindo S, Chausson N, Mejdoubi M, Jeannin S, Rosillette K, Saint-Vil M,
Signate A, Edimonana-Kaptue M, Larraillet V, et al. Trends in incidence
and early outcomes in a Black Afro-Caribbean population from 1999
to 2012: Etude Réalisée en Martinique et Centrée Sur I'Incidence des
Accidents Vasculaires Cérébraux Il Study. Stroke. 2014;45:3367-3373.
doi: 10.1161/STROKEAHA.114.005930

Li L, Scott CA, Rothwell PM. Association of younger vs older ages with
changes in incidence of stroke and other vascular events, 2002-2018.
JAMA. 2022;328:563-574. doi: 10.1001/jama.2022.12759

GBD 2019 Diseases and Injuries Collaborators. Global burden of 369
diseases and injuries in 204 countries and territories, 1990-2019: a sys-
tematic analysis for the Global Burden of Disease study 2019. Lancet.
2020;396:1204-1222. doi: 10.1016/S0140-6736(20)30925-9

Bushnell CD, Kapral MK. Advances in stroke: stroke in women. Stroke.
2022;53:605-607. doi: 10.1161/STROKEAHA.121.036975

Feigin V, Norrving B, Sudlow CLM, Sacco RL. Updated criteria for
population-based stroke and transient ischemic attack incidence
studies for the 21st century. Stroke. 2018;49:2248-2255. doi: 10.1161/
STROKEAHA.118.022161


https://doi.org//10.1177/17474930221143323
https://doi.org//10.1097/XEB.0000000000000152
https://doi.org//10.1016/S1474-4422(19)30068-7
https://doi.org//10.1161/STROKEAHA.116.013637
https://doi.org//10.1159/000445060
https://doi.org//10.1016/S0140-6736(05)66779-7
https://doi.org//10.1159/000503005
https://doi.org//10.1161/STROKEAHA.114.005930
https://doi.org//10.1001/jama.2022.12759
https://doi.org//10.1016/S0140-6736(20)30925-9
https://doi.org//10.1161/STROKEAHA.121.036975
https://doi.org//10.1161/STROKEAHA.118.022161
https://doi.org//10.1161/STROKEAHA.118.022161

	Disparities in Stroke Incidence Over Time by Sex and Age in Latin America and the Caribbean Region 1997 to 2021: A Systematic Review and Meta-­Analysis
	Methods
	Selection Criteria and Search Strategy
	Selection Process and Data Extraction
	Studies Quality and Risk of Bias Assessment
	Statistical Analysis

	Results
	Incidence Rate
	Incidence Rate Ratio
	Relative Temporal Trend Ratio
	Pooled Relative Temporal Trend Ratio

	Discussion
	Conclusions
	Sources of Funding
	Disclosures
	References


