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Summary
Stroke remains a leading cause of death and disability across the Americas, disproportionately affecting low- and 
middle-income countries. According to the 2023 Global Burden of Disease (GBD) Study, the Americas recorded 
approximately 1.2 million incident strokes and 15.7 million prevalent cases. This narrative review synthesizes 
epidemiological evidence on stroke trends in the Americas, with emphasis on disparities in healthcare access. We 
integrated estimates from the GBD, peer-reviewed studies and national surveillance systems. Although age-
standardized stroke rates declined after 1990, recent analyses demonstrate a concerning resurgence, particularly 
among younger adults. Stroke incidence, prevalence, and disability burden vary widely across countries. Latin America 
and the Caribbean show higher incidence but lower prevalence than high-income settings, reflecting limited access to 
acute care and higher case fatality. Socioeconomic and racial inequities drive delayed treatment and poorer functional 
outcomes. Over 75% of stroke burden is attributable to modifiable risk factors. Urgent system-level action is needed.

Copyright © 2026 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/by/4.0/).
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Introduction
With accelerating global socioeconomic development, 
the prevalence of communicable diseases in low- and 
middle-income countries (LMICs) has declined, while 
the burden of cardiovascular and cerebrovascular dis-
eases, once predominantly affecting high-income 
countries, has increasingly shifted to LMICs. In 2021, 
stroke, comprising ischemic and haemorrhagic stroke, 
including intracerebral hemorrhage and subarachnoid 
hemorrhage, was the third leading cause of death and 
the fourth leading cause of disability-adjusted life years 
(DALYs) globally. 1 Notably, stroke remains the foremost 
contributor to years lived with disability (YLDs), 
reflecting its significant long-term impact on functional 
independence. 2 Recent estimates report 93.8 million 
individuals living with stroke worldwide and 11.9 
million incident cases in 2021. 1 Projections warn that, if 
current trends in risk factors continue, global stroke 
incidence could rise 81% by 2050. 3

Regionwide, stroke accounted for 0.5 million deaths 
and 11.4 million stroke-related DALYs in 2021. 4 In 
Latin America and the Caribbean (LAC) alone, over 
90% of stroke-attributable DALYs could potentially be 
prevented by achieving guideline-recommended targets 
for modifiable risk factors, specifically systolic blood 
pressure and body mass index (BMI), responsible for 
53% and 37% of DALYs, respectively. 5 Addressing so-
cial determinants remains critical, as racial inequities 
persist, with African Americans experiencing delayed 
stroke care and lower access to reperfusion therapies. 6 

In this context, there is a need to examine compre-
hensively the current epidemiology of stroke and its 
predominant risk factors within the region.

This review provides a comprehensive overview of 
the epidemiology and risk factors of stroke across the

Americas, drawing on data from six subregions as 
defined by the Global Burden of Disease (GBD) Study 
(Supplementary Table S1).

We examine metabolic, behavioral, environmental, 
and occupational risk factors, including region-specific 
contributors such as Chagas disease, to understand 
their impact on stroke incidence, care, and outcomes, 
highlighting opportunities for targeted, regionally 
tailored public health strategies across the Americas.

Search strategy and article selection
A specialist conducted a targeted review of stroke 
epidemiology and risk factors across the Americas, 
emphasizing disparities, restricting searches to studies 
published from 2015 onward.

To examine prominent risk factors for stroke 
burden, we drew data from the GBD Study 2021 esti-
mates based on the comparative risk assessment 
framework, as described elsewhere. 1 Additionally, we 
conducted a search in OVID Medline and LILACS 
(Latin American and Caribbean Literature on Health 
Sciences) without language restriction for articles pub-
lished from January 2015 to February 2025, using 
search terms related to conditions (e.g., stroke, cere-
brovascular disease, ischemic stroke, hemorrhagic 
stroke, intracerebral hemorrhage, subarachnoid hem-
orrhage), geography (e.g., Americas, LAC, North 
America, United States, Canada, Mexico, Argentina, 
Chile, Colombia), risk factors (e.g., sex, race, high 
fasting blood glucose, dietary patterns, environmental 
exposures, Chagas disease, sleep apnea, oral hygiene), 
and stroke outcome measures (e.g., prevalence, inci-
dence, deaths, DALYs). The full search strategy is 
available in the Supplementary Materials (see
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Supplementary Methods for the full strings and 
counts).

All identified articles were imported into the Covi-
dence platform, where three authors (CT, JBD, GS) 
independently screened titles and abstracts for rele-
vance based on predefined inclusion criteria: series or 
reviews done after 2015 in any of the aforementioned 
regions (Southern Latin America, High-income North 
America, and LAC). 7 We included original research 
(population-based cohort, cross-sectional, and case-
registry studies), national surveillance and administra-
tive reports, and systematic reviews/meta-analyses 
published from 2015 onwards that reported stroke 
epidemiology, risk-factor attribution, or health-system 
outcomes for populations in the target regions. 
Single-country studies were eligible if they provided any 
of the prespecified outcomes (incidence, prevalence, 
mortality, DALYs, risk-factor contribution, or measures 
of access to acute stroke care and rehabilitation). In 
addition to the database search, key landmark studies 
identified by the authors were included to ensure 
comprehensive coverage. Therefore, our synthesis 
draws on the GBD (2021 and 2023 when available) re-
sults and peer-reviewed primary studies. This manu-
script presents an integrative review of existing data 
rather than new primary epidemiological findings.

Epidemiological overview of stroke in the 
Americas
Prevalence and incidence of stroke
According to the 2023 GBD Study, the Americas 
recorded approximately 1.2 million incident strokes and 
15.7 million prevalent cases. 8 While absolute stroke 
numbers increased over time, age-standardized inci-
dence and prevalence generally declined across the re-
gion between 1990 and 2021, mirroring global trends. 
For example, the age-standardized incidence of stroke 
in the Region of the Americas decreased from 143.23 
per 100,000 in 1990 to 93.37 per 100,000 in 2021 and 
91.58 per 100,000 in 2023. 8

Although long-term declines in stroke rates were 
observed across many age groups, this trend appears to 
have flattened or reversed in recent years (Fig. 1). 4 From 
2015 to 2021, the incidence increased overall, among 
younger adults (<50 years). 4 This pattern may reflect 
changing epidemiological dynamics rather than the 
sudden emergence of new causes: widely recognized 
drivers (increasing prevalence of obesity, diabetes, and 
metabolic syndrome, greater sedentary behavior, and 
worsening ambient air pollution in some settings) have 
intensified or shifted toward younger cohorts in recent 
decades and therefore plausibly contribute to the 
observed recent uptick in incidence. 9

Regionally, LAC now represent the fourth highest 
global burden of stroke in absolute terms, following East 
Asia, South Asia, and Southeast Asia. 5 A prior systematic

review of studies conducted between 1997 and 2002 
estimated the crude annual incidence of first-ever stroke 
in LAC at 119 per 100,000 people. 10 According to updated 
GBD 2023 data, the age-standardized incidence in the 
LAC region was 96.57 per 100,000, with a prevalence of 
993.65 per 100,000, incidence notably higher and prev-
alence substantially lower than in high-income North 
America, where the incidence was 86.65 per 100,000 and 
prevalence 1438.44 per 100,000. 8 The higher incidence in 
LAC may reflect weaker stroke prevention strategies, 
including limited control of risk factors. The lower 
prevalence, despite a higher incidence, suggests a higher 
case fatality rate in LAC, maybe driven by disparities in 
access to acute stroke care.

Although incidence continues to decline across the 
Americas, the pace of improvement is increasingly 
outstripped by that seen in regions such as Europe and 
Central Asia, particularly after 2010, as demonstrated by 
the steeper downward slopes in Fig. 1. High-income 
North America, long viewed as a benchmark for 
stroke prevention and acute care, now shows slower 
improvement and is increasingly surpassed by South-
ern Latin America, which demonstrates lower age-
standardized incidence and prevalence. These trends 
likely reflect stronger population-level risk-factor con-
trol. Similar convergence is observed across North Af-
rica, Middle East, Latin America and the Caribbean, 
driving reductions in stroke.

Stratifying countries by Sociodemographic Index 
(SDI) further highlights these inequalities. Fig. 2 shows 
scatterplots of country-level SDI versus age-standardized 
stroke incidence (panel A) and versus age-standardized 
stroke prevalence (panel B) for 2021. Countries with 
lower SDI cluster toward higher incidence but lower 
prevalence, consistent with the interpretation that lower-
SDI settings experience both greater stroke occurrence 
and worse post-stroke survival. For example, Haiti (SDI 
0.448) has a substantially higher incidence than the LAC 
average while showing only a modestly increased prev-
alence, whereas Canada (SDI 0.873) and the United 
States (SDI 0.862) lie at the high-SDI, lower-incidence/ 
higher-prevalence end of the distribution. These scat-
terplots summarize the relationship between socio-
demographic development and both components of 
stroke burden and reinforce that disparities reflect in-
equities in primary prevention and in survival after 
stroke (Country SDI values are listed in Supplementary 
Table S2). Regional stroke burden differences reflect 
demographic structure, risk-factor prevalence and con-
trol, health-system capacity, and social determinants, 
with some variation influenced by surveillance, coding, 
and case-ascertainment differences.

Stroke subtypes: Ischemic versus Haemorrhagic
In 2021, ischemic stroke accounted for approximately 
70% of all new stroke cases in the Americas, while 
intracerebral hemorrhage and subarachnoid
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hemorrhage comprised the remaining 30%. 4 Although 
the overall incidence and mortality from stroke have 
declined in the region, this aggregate trend conceals 
important age-specific disparities. Between 1990 and 
2021, stroke incidence among individuals under 50 years 
showed a more pronounced upward trend, measured by 
average annual percent change, for both ischemic and 
haemorrhagic stroke subtypes 4 These trends point to a 
worrying rise in early-onset stroke, potentially reflecting 
increases in obesity, infective endocarditis (particularly 
related to intravenous drug use), stimulant drug use, 
sedentary lifestyle and smoking. 9

Within LAC, ischemic stroke is the most frequent 
subtype, yet intracerebral hemorrhage drives the 
greatest burden by age-standardized DALYs, account-
ing for 42% of regional stroke DALYs. 5 Ischemic stroke 
contributes to long-term disability, reflected in higher 
YLDs. Southern Latin America and LAC show higher 
intracerebral hemorrhage proportions than High-
Income North America. This disproportionate burden 
of intracerebral hemorrhage in LMIC regions may 
reflect a confluence of factors that result in suboptimal 
primary stroke prevention (Fig. 3).

Women bear a disproportionate burden of sub-
arachnoid hemorrhage across all metrics—including 
DALYs, YLDs, years of life lost, and mortality. This 
pattern may relate to sex differences in aneurysm for-
mation and rupture risk, as well as potential disparities 
in recognition and treatment.

Mortality from stroke
In 2021, stroke accounted for approximately 500,000 
deaths in the Americas, with ischemic stroke

responsible for 55% of these fatalities, and 45% attrib-
utable to intracerebral hemorrhage and subarachnoid 
hemorrhage 4 Stroke has consistently ranked as the 
second leading cause of death in the region, surpassed 
only by ischemic heart disease, except during the peak 
of the COVID-19 pandemic, when COVID-19 tempo-
rarily became the leading cause of mortality. 4

Despite the high absolute burden, the age-
standardized incidence and mortality of stroke have 
declined over recent decades (Figs. 1 and 4). Declines in 
stroke incidence and mortality reflect advances in pri-
mary prevention, including wider use of antihyperten-
sives, antithrombotics, statins, and tobacco control. 
Brazil and Chile achieved improvements in hyperten-
sion treatment and control, as shown in global ana-
lyses. 11 Advances in acute in-hospital stroke care have 
improved regional outcomes. In Brazil, a landmark 
national study demonstrated that endovascular throm-
bectomy for large vessel occlusion is feasible and 
effective in middle-income, resource-constrained set-
tings. 12 This underscores the central role of political 
commitment and targeted health-system investment in 
expanding access to high-impact stroke therapies.

Population growth and aging are expected to drive a 
67% rise in stroke deaths and a 41% rise in DALYs in 
the region between 2021 and 2050. 3 Although the 
Americas’ age-standardized DALY rate for stroke 
(869.15/100,000) is below the global average (1886.20/ 
100,000), absolute DALY totals are concentrated in large 
countries (Brazil, then Mexico), while age-standardized 
rates, which adjust for population age structure, are 
highest in Haiti (4041.65/100,000), highlighting 
important differences between per-person risk and total

Fig. 1: A comparative analysis of stroke incidence and prevalence between the Americas and other global regions. Source: The Global 
Burden of Disease Study 2023 (GBD). Institute for Health Metrics and Evaluation. Global Burden of Disease Results Tool (GBD 2023). 2024; 
published online Jan. https://vizhub.healthdata.org/gbd-results/ (accessed Feb 9, 2026). Notes: Shaded band areas around the solid lines 
indicate the 95% uncertainty interval of the estimates.

Series

4 www.thelancet.com Vol 58 June, 2026

https://vizhub.healthdata.org/gbd%2Dresults/
http://www.thelancet.com


population burden. In fact, Haiti consistently bears the 
highest burden across all three stroke subtypes. While 
countries with higher sociodemographic development 
(SDI quintiles 4–5) generally exhibit stable or 
increasing stroke incidence, these trends are not par-
alleled by increases in mortality or DALYs, likely 
reflecting greater access to acute care, secondary pre-
vention, and rehabilitation services. In contrast, many 
countries with lower SDI levels continue to experience 
substantial and rising mortality and disability burden, 
highlighting ongoing health system gaps. As shown in 
Fig. 5, countries such as the USA, Puerto Rico, and 
Bermuda demonstrate increasing incidence but stable 
or declining mortality. 4 Conversely, countries like Ja-
maica and Saint Lucia, in lower SDI quintiles, exhibit 
concurrent increases in incidence and mortality. 
Notably, Venezuela, a country in the lowest SDI quin-
tile, demonstrates rising mortality despite decreasing 
incidence, suggesting worsening outcomes among 
those affected.

Disparities in stroke burden
Sex and age disparities in stroke
In LAC, despite a steady decline in age-standardized 
stroke incidence since 1990, recent trends show a 
reversal among younger populations (<55 years), 
particularly in women. This increase is nearly twice as 
pronounced in women compared to men and is even 
more evident among those under 45 years of age. 13 

Among young adults aged 20–49 years, GBD trends 
reveal reversal after prolonged declines. Between 2015

and 2021, overall and ischemic stroke incidence 
increased across most age strata, more prominently in 
female patients. Mortality and DALY rates also rose, 
with average annual percent changes exceeding 1.4%. 4 

People >70 years of age remain the most affected by 
stroke in terms of prevalence, mortality, DALYs, with 
global projections indicating a sharp rise in stroke 
burden among those over 85 years by 2050. This trend 
is expected to be most dramatic in upper-middle and 
lower-middle-income countries. 3

Stroke outcomes in women vary, with generally 
better short-term survival but increased risk of lasting 
disability and poorer quality of life compared to men In 
2019, LAC data showed that men contributed a slightly 
larger share of years of life lost and DALYs while 
women had higher YLDs and stroke-related mortality. 5 

This pattern is compatible with two non-mutually 
exclusive explanations: men may experience strokes at 
younger ages (yielding more years of life lost per event), 
while women may have strokes at older ages and/or 
experience higher case-fatality.

Sex-based differences in stroke outcomes have also 
been observed in response to acute interventions. For 
instance, women have been shown to have worse out-
comes following endovascular thrombectomy 
compared to men, though the underlying biological 
mechanisms remain unclear. 14 The loss of estrogen 
after menopause is one potential factor, given its 
established cardioprotective properties. 15,16 These find-
ings support the notion that the delayed but prolonged 
stroke burden in women may be biologically mediated.

Fig. 2: Age-standardized rates per 100,000 population in incidence and prevalence from stroke against the socio demographic index 
by countries of the Americas, 2021. Source: The Global Burden of Disease Study 2021. Each circle represents a country, which is identified by 
the three alphabetical letter ISO 3166-1 code. Countries are color-coded by the SDI quintile and the circle size is proportional to the pop-
ulation size of the country in 2021. SDI, Socio Demographic Index.
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Fig. 3: Age-standardized incidence rates due to Stroke Subtypes by sex across regions of the Americas, globally and GBD super-regions 
in 2023. Source: The Global Burden of Disease Study 2023 (GBD). Institute for Health Metrics and Evaluation. Global Burden of Disease 
Results Tool (GBD 2023). 2024; published online Jan. https://vizhub.healthdata.org/gbd-results/ (accessed Feb 9, 2026).

Fig. 4: Age-standardized stroke mortality and disability-adjusted life years (DALYs) comparing the Americas with the rest of the world. 
Source: The Global Burden of Disease Study 2023 (GBD). Institute for Health Metrics and Evaluation. Global Burden of Disease Results Tool 
(GBD 2023). 2024; published online Jan. https://vizhub.healthdata.org/gbd-results/ (accessed Feb 9, 2026). Shaded band areas around the 
solid lines indicate the 95% uncertainty interval of the estimates.
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Together, these findings highlight sex-based differ-
ences in stroke-related DALYs across the Americas. 
Higher DALYs in men reflect premature stroke and 
mortality, whereas women experience stroke later, with 
disability predominating. Evidence indicates disparities 
in acute care, including lower thrombolysis rates and 
longer treatment delays among women. 17 Global/ 
region-level analyses indicate lower direct oral antico-
agulants prescribing despite elevated stroke risk in 
some female patient subgroups 18

Beyond clinical management, social and psycholog-
ical determinants, such as lower educational attain-
ment, being unmarried, and pre-stroke depression, 
have been associated with poorer post-stroke survival in 
women in the USA. 19 Physician bias may also play a 
role: in a Canadian multicenter study, women were 
more likely than men to be misdiagnosed with stroke 
mimics following transient or minor neurological 
symptoms. 20 Diagnostic delays may further exacerbate 
sex disparities in acute stroke care. Also in Canada, 
women with stroke received 3% less healthcare 
spending on average compared to men. 21 These multi-
factorial, and often underrecognized, disparities war-
rant urgent attention to ensure equitable stroke care 
across sexes in the Americas. 22,23

Risk-factor trends show sex-specific patterns: re-
ductions in alcohol use and improved glucose control 
drove better outcomes in men, while women benefited 
more from lower sodium intake, reduced smoking, and

decreased BMI. 13,23 Behavioral risk factors, particularly 
smoking, unhealthy diet and physical inactivity, remain 
more prevalent among younger men, whereas meta-
bolic risk factors, including hypertension, raised BMI 
and dyslipidaemia, predominate in older adults and 
increase markedly among post-menopausal women. 5 

Finally, the interplay between age of onset and na-
tional income level reveals stark inequalities. Globally, 
in LMICs, stroke occurs on average 5.5 years earlier 
than in high-income countries. 6 This premature burden 
among working-age adults further entrenches cycles of 
poverty, as younger stroke survivors are less able to 
contribute economically, exacerbating health and 
development disparities. 13

Socioeconomic disparities within countries and 
among countries
As communicable disease burdens have declined, 
LMICs have seen a shift toward non-communicable 
diseases. In fact, the crude incidence of stroke in 
LMICs surpassed that in high-income countries (HICs) 
in 2010. 6 Higher stroke prevalence in high-income 
North America, despite similar incidence to LMIC re-
gions, likely reflects improved survival with long-term 
disability rather than increased acute stroke mortality. 
Several factors may underlie these disparities, one of 
them being unequal access to EVT, a transformative 
treatment for large vessel occlusion ischemic stroke 
introduced in the past decade.

Fig. 5: Association between sociodemographic development and trends in stroke burden across countries in the Americas, 2015–2021. 
Panels show (A) stroke incidence, and (B) stroke deaths, expressed as age-standardized rates per 100,000 population in 2021, plotted against 
the average annual percent change (AAPC) between 2015 and 2021. Each bubble represents one country; bubble size corresponds to total 
population size. Countries are color-coded by Sociodemographic Index (SDI) quintile, with lower SDI quintiles indicating lower levels of 
socioeconomic development. The dashed horizontal line indicates the 75th percentile for each outcome; the vertical dashed line represents an 
AAPC of 0 (no change over time). Each country is labeled with the ISO 3166 three-letter (alpha-3) country code. (Figure adapted from 

Martinez et al: https://doi.org/10.1016/j.lana.2025.101017).
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Findings from the Mission Thrombectomy 2020+ 
(MT2020+) study revealed that in most countries across 
LAC, fewer than 10% of eligible large vessel occlusion 
stroke patients received endovascular thrombectomy. In 
contrast, utilization rates were significantly higher in 
the United States and Canada, reaching 41–47% and 
31–40%, respectively. A key determinant of endovas-
cular thrombectomy availability and access was a 
country’s gross national income per capita, under-
scoring the intersection of economic capacity and 
healthcare infrastructure in determining stroke out-
comes. 24,25 These global observations are supported by 
national data; for instance, surveys conducted in Mexico 
identified the absence of public funding for endovas-
cular thrombectomy and the high cost of medical de-
vices as major barriers to implementation and equitable 
access. 26 In Latin America, the cost of endovascular 
thrombectomy is estimated to be approximately 3.1 
times higher than that of standard medical therapy, 
necessitating substantial reallocation of limited health-
care resources to support broader implementation. 27 

Despite advances in cardiovascular and stroke care, 
access remains unequal. PURE Study data from South 
America showed only 4.1% of individuals with cardio-
vascular disease in LMICs received all guideline-
recommended secondary prevention medications. 28 

Even within the same countries, socioeconomic 
disparities still exist. A case study from Brazil illustrates 
the structural determinants of stroke outcomes: income 
inequality was independently associated with stroke 
mortality at the federal district level, even after adjust-
ing for gross domestic product (GDP) per capita, ur-
banization, and healthcare spending. These findings 
highlight how inequitable income distribution trans-
lates into excess mortality, making a compelling case 
for addressing social determinants of health in the re-
gion. 29 Even in Canada’s universal healthcare system, 
access disparities persist: population-based studies 
show materially deprived groups are significantly less 
likely to receive intravenous thrombolysis or mechani-
cal thrombectomy than least deprived groups. 30,31 

Similarly, in the United States, counties characterized 
by low insurance coverage, high social deprivation 
indices, and a population with >10% Black residents 
were associated with increased stroke mortality. 32 These 
inequities are further exacerbated by structural de-
ficiencies. Hospitals in these underserved areas were 
found to be 20–42% less likely to attain stroke center 
certification, limiting access to guideline-based stroke 
care where it is most urgently needed. 33

Greater health expenditure does not necessarily 
yield better stroke outcomes. Despite higher GDP per 
capita in the United States than in Canada in 2021, 
stroke mortality and DALYs have been consistently 
lower in Canada since 2000 (Fig. 6). Similarly, within 
Latin America, Argentina, whose GDP per capita and 
SDI are higher than that of Brazil (US$10,738 versus

US$7972), nevertheless shares a similar incidence and 
higher prevalence of stroke compared to Brazil. 4 

(Fig. 2).

Racial and ethnic disparities
Across the Americas, the burden of stroke continues to 
reflect deep-rooted racial and ethnic disparities, shaped 
by systemic inequities in access to care, socioeconomic 
conditions, and structural racism. In the United States, 
the incidence of first ischemic stroke is more than twice 
as high among Black individuals compared to white 
individuals (1.91 versus 0.88 per 1000), with strokes 
occurring at younger ages and associated with greater 
mortality and disability. 6,34

Asian and Pacific Islander individuals have higher 
intracerebral hemorrhage mortality, while Mexican 
Americans face increased recurrent stroke risk and 
mortality compared with non-Hispanic White 
populations. 35

Hispanic and Native American communities also 
carry a disproportionate burden, with higher hospitali-
zation rates for stroke and lower access to acute in-
terventions like thrombolysis and thrombectomy. 6 

Indigenous populations in Latin America, particularly 
those in rural and underserved regions, face similar 
barriers, with high incidence and case fatality largely 
attributable to delayed access to neuroimaging and 
specialized care. The Strong Heart Study reported an 
age- and sex-adjusted first-stroke incidence of 679 per 
100,000 person-years among American Indian 
participants. 36

Notably, a systematic review of stroke incidence in 
Latin America revealed a range from 73.6 to 180.4 per 
100,000. 10 Worse health outcomes among Indigenous 
and Afro-descendant populations have been consis-
tently reported worldwide when compared to the 
Caucasian population. 6,37

These disparities are exacerbated by limited access 
to rehabilitation. In the United States, Black and His-
panic patients receive less inpatient rehabilitation, 
present later, receive fewer preventive therapies, and 
experience poorer functional outcomes. 38 In Latin 
America, systemic underfunding of rehabilitation 
infrastructure has led to particularly poor access in 
Indigenous and rural communities. The shortage of 
trained multidisciplinary teams and follow-up services 
exacerbates disability, reinforcing cycles of poverty and 
limited social mobility. 39,40

Reducing disparities requires structural reforms 
and culturally tailored community programs address-
ing hypertension and diabetes in marginalized pop-
ulations. 41 In particular, the successful reduction of 
end-stage renal disease disparities among Native 
Americans in the U.S. through targeted interventions 
serves as a potential model for stroke equity initia-
tives. 42 Moreover, results from the GBD Study
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emphasize that without disaggregated data and gran-
ular surveillance, disparities in stroke incidence, 
mortality, and disability will remain poorly addressed 
across the Americas. 1 Prioritizing marginalized pop-
ulations in research, registries, and equitable policies 
is essential to reduce stroke disparities across the 
continent. 41

Major risk factors for stroke in the Americas
GBD 2021 estimates indicate that stroke is largely 
preventable: in 2021, 77% of the stroke burden in the 
Americas was attributable to 20 modifiable risk factors, 
including hypertension, elevated LDL cholesterol, 
smoking, hyperglycaemia, air pollution, obesity, un-
healthy diet, kidney disease, excess sodium and alcohol 
intake, and physical inactivity. Updated GBD 2023 data 
show similar findings, with non-optimal temperature 
newly emerging among the 10 leading stroke risk factor 
(Fig. 7). 1

Metabolic risk factors
Metabolic risk factors accounted for the largest pro-
portion of the stroke burden both globally and in LAC, 
contributing to 70.97% and 70.14% of DALYs, respec-
tively in 2021, with similar proportions in 2023. High 
systolic blood pressure and elevated BMI were consis-
tently identified as the leading modifiable risk factors. 
In LAC, high systolic blood pressure alone accounted 
for more than 50% the stroke-related DALYs (52% in 
2021 and 56.9% in 2023), while high BMI was 
responsible for 9.3% in 2021 and 8.3% in 2023. 1 This

pattern is consistent across all age groups and sexes and 
is especially pronounced in intracerebral hemorrhage 
and subarachnoid hemorrhage. 5 If effectively 
addressed, these two factors alone could reduce the 
regional stroke burden more than 70%, underscoring 
the potential impact of scalable interventions targeting 
hypertension and obesity. 5,43

The prevalence of key metabolic conditions in the 
LAC region continues to climb and fuels the growing 
stroke burden. Age-standardized hypertension preva-
lence declined in Canada, reaching among the lowest 
globally by 2019 (≈24% of men, 20% of women). In the 
United States, prevalence remained largely unchanged 
at approximately 34% in men and 29% in women. In 
contrast, most Latin America and Caribbean countries 
showed increases or minimal change since 1990, with 
highly heterogeneous 2019 prevalence ranging from 
about 18% to 62%. Obesity has become a major public 
health challenge, particularly in upper-middle-income 
countries in LAC, while diabetes and elevated fasting 
glucose levels are among the top-ranked stroke risk 
factors in the region. 5,44 Between 1990 and 2019, dia-
betes prevalence increased worldwide, rising from 4.1% 
to 6.3% in men and from 3.7% to 5.3% in women. In 
North America and LAC, prevalence increased above 
averages. As of 2019, North America had age-
standardized prevalence rates of 9.2% in men and 
7.1% in women, while in LAC the rates were 7.4% and 
6.6%, respectively. 44

These conditions not only increase stroke incidence 
but also contribute significantly to YLDs, straining 
healthcare systems and impairing long-term quality of

Fig. 6: Age-standardized death and disability adjusted life years rates per 100,000 population from stroke in the United States of 
America and Canada from 1980 to 2021. Source: The Global Burden of Disease Study 2021(GBD). Shaded band areas around the solid lines 
indicate the 95% uncertainty interval of the estimates.
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life for survivors. 4,5 Notably, despite progress in 
reducing stroke mortality in countries like Brazil and 
Argentina, the persistent high prevalence of metabolic 
risks indicates a pressing need for targeted primary and 
secondary prevention strategies. 4,43

Socioeconomic disparities exacerbate the impact of 
metabolic risk factors on stroke outcomes in the 
Americas. Lower-income countries and populations 
face significant barriers to accessing preventive care 
and long-term management of conditions such as hy-
pertension and diabetes. 6

Limited screening, medication access, and culturally 
adapted interventions hinder risk-factor control. 
Addressing metabolic stroke drivers requires public 
health and structural reforms improving access and 
continuity. 41,43

Behavioral risk factors and social determinants 
of health
Social determinants of health increasingly contribute 
independently to stroke risk, particularly among 
minoritized populations. In a large Hispanic/Latino

cohort, cumulative exposure to low income, unem-
ployment, discrimination, chronic stress, and limited 
social support was associated with higher odds of stroke 
and transient ischemic attack, independent of vascular 
risk factors. 45

Behavioral risk factors substantially drive the 
growing stroke burden in LAC. Globally and in LAC, 
these risks contribute more to stroke among individuals 
under 50 years, whereas metabolic factors predominate 
after 50. Tobacco use remains prominent, particularly 
in men, accounting for up to 6.5% of stroke-related 
DALYs in Tropical Latin America in 2021. GBD 2023 
data indicate that tobacco use accounts for up to 13.4% 
of stroke-related DALYs in regions of the Americas. 
High sodium intake and diets low in fruits, vegetables, 
and whole grains further increase cerebrovascular risk. 
In 2021 Andean Latin America, dietary risks, particu-
larly low fruit intake, accounted for 4.8% of stroke-
related DALYs. In Central Latin America, insufficient 
physical activity contributed 2.6% of stroke DALYs. 
These behaviors are closely linked to rising hyperten-
sion, obesity, and metabolic syndrome, increasingly 
prevalent across the region. 44

Fig. 7: Age-standardized disability-adjusted life years lost due to stroke attributable to the top ten risk factors in the Region of the 
Americas, High-income North America, Latin America and Caribbean, and Southern Latin America in 2023. Source: The Global Burden of 
Disease Study 2023 (GBD). Institute for Health Metrics and Evaluation. Global Burden of Disease Results Tool (GBD 2023). 2024; published 
online Jan. https://vizhub.healthdata.org/gbd-results/ (accessed Feb 9, 2026). Data are shown as a percentage of the population attributable 
fraction of stroke disability-adjusted life years attributable to risk factors. Black lines represent the 95% uncertainty interval of the estimates.
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Rising risk factors in LAC reflect rapid urbanization, 
increased ultra-processed food availability, sedentary 
work, and limited infrastructure for physical activity. 6,44 

This transition has particularly impacted younger pop-
ulations, contributing to earlier onset of metabolic dis-
orders and increasing the stroke burden in 
economically active age groups. 5

Cultural and economic barriers limit healthy be-
haviors in LAC. Communities often lack affordable 
fresh products, safe spaces for physical activity, and 
culturally tailored education. Economic inequality pro-
motes reliance on energy-dense diets, while public 
health interventions miss Indigenous and marginalized 
populations. 43,46 The lack of effective primary care and 
community-level interventions exacerbates these dis-
parities, deepening the structural determinants that 
perpetuate poor cardiovascular health outcomes. 47

To address these challenges, public health strategies 
must go beyond individual behavior change and adopt 
systemic approaches. These include national policies to 
reduce sodium and trans fats in processed foods, taxes 
on sugary beverages, and expanded tobacco control 
measures. Infrastructure investments should promote 
active transportation and ensure safe spaces for recre-
ation. 41,43,47 Integrating culturally sensitive education 
and risk screening into primary care, especially under-
served regions, is essential to reduce stroke burden and 
improve cardiovascular equity across the Americas. 44

Under-recognized risk factors for stroke
Environmental and occupational risk factors
Air pollution and lead exposure are increasingly 
recognized contributors to stroke burden across the 
Americas, particularly in LMICs. In LAC, ambient 
particulate matter and household solid fuel use remain 
major sources. In 2021, ambient air pollution accoun-
ted for 16.6% of global stroke DALYs, and household 
air pollution for 11.2%, with similar patterns in the 
Americas. Similar proportions are observed in GBD 
2023 data, with particulate matter air pollution ac-
counting for up to 11.1% of stroke-related DALYs in 
regions of the Americas. For subarachnoid hemor-
rhage, ambient air pollution contributed 14.2% of 
DALYs and household air pollution 10.3%, comparable 
to smoking. 1

In the Americas, lead exposure remains a key driver 
of stroke. GBD 2023 attributes about 3.7% of global 
stroke DALYs to lead and shows increases since 1990. 
Although contributions declined in regions, lead-
attributable burden has risen in many LMIC settings, 
including parts of Latin America, underscoring 
exposure-reduction policies. 1,48

Arsenic contamination in drinking water, even at 
low concentrations, has been associated with an 
increased risk of ischemic stroke. In Michigan, where 
median arsenic levels in some counties reached

1.83 μg/L and up to 7.78 μg/L in certain zip codes, 
adjusted analyses showed a significant association be-
tween arsenic exposure and ischemic stroke hospitali-
zations, with a relative risk of 1.031 (95% confidence 
interval (CI): 1.011–1.051) per μg/L increase in arsenic 
concentration. 49 These findings suggest that chronic 
low-level arsenic exposure may contribute to stroke risk 
through mechanisms such as endothelial dysfunction, 
oxidative stress, and atherosclerosis, particularly in 
populations already burdened with other vascular risk 
factors. 50

These findings underscore the need for public 
health policies addressing environmental toxins. Lead-
induced hypertension and air pollution amplify 
metabolic risks, making integrated environmental in-
terventions essential for reducing stroke burden across 
the Americas. 51

Obstructive sleep apnea
Obstructive sleep apnea (OSA) is an increasingly 
recognized but underappreciated stroke risk factor in 
the Americas. Although associated with metabolic 
syndrome, elevated BMI, and type 2 diabetes, particu-
larly prevalent in LMICs, OSA is an independent 
contributor to stroke through intermittent hypoxia, 
autonomic dysregulation, endothelial dysfunction, and 
prothrombotic pathways. In high-income countries 
such as the United States and Canada, OSA prevalence 
is high, paralleling rising obesity rates. 52 A population-
based study in São Paulo found a 32.8% prevalence of 
OSA syndrome among adults aged 20–80 years. Male 
sex, older age, and obesity were strongly associated with 
higher OSA risk, with odds ratios increasing signifi-
cantly in individuals over 60. 53 While not always 
included in conventional stroke risk models, evidence 
increasingly suggests that untreated OSA can elevate 
the risk of ischemic stroke and intracerebral hemor-
rhage through mechanisms such as intermittent hyp-
oxia, systemic inflammation, and sympathetic 
activation. 54 Despite this, OSA remains underdiagnosed 
in many healthcare settings, particularly among in-
dividuals with high BMI, who are also more likely to 
experience other metabolic risk factors such as hyper-
tension, diabetes and atrial fibrillation. 55

In LAC, where healthcare access disparities are 
more pronounced, the diagnosis and treatment of sleep 
apnea face additional challenges. 56 The intersection of 
high obesity rates and limited screening infrastructure 
exacerbates the burden of OSA-related complications, 
including stroke. 55 Epidemiological data from the re-
gion show growing concern over behavioral and meta-
bolic risks, yet sleep-disordered breathing is rarely 
addressed in stroke prevention strategies. 1,5 Given 
OSA’s cerebrovascular risk, Americas’ public health 
frameworks must prioritize sleep apnea detection and 
management in populations with obesity and cardio-
vascular comorbidities.
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Poor oral health
Emerging evidence links poor oral health, particularly 
periodontal disease, to stroke pathogenesis through 
systemic inflammation that promotes endothelial 
dysfunction and atherosclerosis, especially in 
inflammation-driven ischemic stroke. In LAC, oral 
health remains under-recognized as a public health 
priority, despite its high prevalence and systemic 
impact. A review of 35 studies from 12 Latin American 
and Caribbean countries found severe periodontitis 
prevalence ranging from 5.8% to 49.7% in adults, while 
moderate to severe disease affected 15.3% of adoles-
cents. The burden is worsened by socioeconomic in-
equalities, limited integration of oral and primary care, 
and low public awareness. 57

The American Heart Association has recognized 
periodontitis as a potential non-traditional risk factor for 
cardiovascular events, and similar associations have been 
reported in stroke epidemiology literature. 58,59 In pop-
ulations with limited access to preventive and restorative 
dental care, common in underserved communities 
across the Americas, this risk may be magnified, 
contributing to stroke disparities. Epidemiological data 
suggest improving oral hygiene and dental access may 
cost-effectively reduce inflammation and stroke risk. 
Integrating oral health into prevention policies addresses 
clinical and social determinants across the Americas. 60

Chagas and other infectious diseases
Chagas disease, caused by Trypanosoma cruzi, is an 
endemic parasitic condition in several Latin American 
countries, including Brazil, Bolivia, and Argentina, and 
represents a significant and underrecognized contrib-
utor to stroke burden in the region. 61–63 Despite meth-
odological challenges, estimates place global Chagas 
prevalence at 5.7–8.3 million in the early 2010s, costing 
US$7.2 billion annually and ∼810,000 DALYs yearly. 
Recent GBD data indicate 6.3 million cases in 2021, 
reflecting an 11% decline from 1990 to 2019 globally. 63 

A population-based cohort study conducted in Bam-
buí, a city in southeastern Brazil, assessed the associa-
tion between T. cruzi infection and stroke mortality over 
a decade of follow-up. Between 1997 and 2007, the 
cohort accumulated 9740 person-years of observation, 
with a baseline T. cruzi infection prevalence of 37.5%. 
Stroke mortality was 4.62 per 1000 person-years. T. cruzi 
infection increased stroke-related death risk (adjusted 
HR 2.36, 95% CI 1.25–4.44). Elevated B-type natriuretic 
peptide independently predicted mortality (adjusted HR 
2.72, 95% CI 1.25–5.91). 43,64

Chronic cardiac manifestations of Chagas disease 
confer cardioembolic risk and ischemic stroke, driven 
by myocardial damage, apical aneurysms, and intra-
cardiac thrombi. The disease disproportionately affects 
underserved rural populations, amplifying stroke risk 
through biological and healthcare inequities. 65

Despite advances in vector control and improved 
diagnostic tools, Chagas disease remains a neglected 
tropical condition with limited integration into national 
stroke prevention strategies across Latin America. 65 

According to the Burden of Stroke and Population-
Attributable Fractions of Risk Factors in LAC, Chagas 
disease is not explicitly listed among major risk clusters 
like hypertension or obesity, however its role in car-
dioembolic stroke is increasingly recognized in regional 
analyses. 61,66 Integrating Chagas disease into cardiovas-
cular public health strategies, with early detection and 
treatment, is essential to reduce stroke in endemic 
settings. 65

Several other preventable infections common in the 
Americas contribute to stroke risk through distinct 
mechanisms. Dengue fever can trigger vasculitis and 
coagulopathy, causing ischemic and haemorrhagic 
stroke. Zika virus is linked to vascular inflammation, 
while tuberculous meningitis induces cerebral vascu-
litis. HIV increases stroke risk through chronic 
inflammation, opportunistic infections, and coagulop-
athy, underscoring the enduring infection and stroke 
relationship. These associations underscore the persis-
tent and relevant interplay between infection and stroke 
in LMIC countries, where infectious diseases remain a 
substantial contributor to cerebrovascular burden. 67,68

Conclusion
Stroke remains a leading cause of death and disability 
across the Americas, with its burden disproportionately 
affecting marginalized populations. 4 The persistence of 
racial, ethnic, and socioeconomic disparities, particularly 
among Indigenous, Afro-descendant, and rural commu-
nities, reflects deep-rooted inequities in access to acute 
care, rehabilitation, and preventive services. 6 Environ-
mental and occupational exposures, such as air pollution 
and lead, further exacerbate stroke risk, especially in 
LMICs where regulatory enforcement is limited. 69

A wide range of modifiable risk factors, including 
hypertension, obesity, diabetes, smoking, physical 
inactivity, poor diet, and sleep-disordered breathing, 
contribute to the growing stroke burden. 1,5 In addition, 
emerging yet underrecognized contributors such as 
poor oral health, Chagas disease, and other infections 
underscore the need for broader, interdisciplinary pre-
vention frameworks. 57,60,65 These risk factors are tightly 
interwoven with social determinants of health, 
requiring more than individual-level interventions.

To reduce stroke incidence and improve outcomes, 
countries across the Americas must implement region-
specific strategies integrating evidence-based care and 
structural reforms. Priorities include culturally tailored 
community programs, equitable expansion of stroke 
infrastructure, strengthened surveillance with dis-
aggregated data, and inclusion of environmental risk 
factors in prevention policies. Equity-focused, locally
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adapted approaches, supported by sustained collabora-
tion among health systems, academia, policymakers, 
and governments, are essential to reduce the region’s 
stroke burden and advance cardiovascular health.
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