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Summary

Stroke remains a leading cause of death and disability throughout the Americas, disproportionately impacting low-
and middle-income countries and underserved populations. In this review, we examine the status of stroke pre-
vention in the Americas. Prevention is essential, yet unequal access to healthcare has led to major disparities -
especially among rural populations, ethnic minorities, and lower socioeconomic status. Models like the WHO
HEARTS Program demonstrate that evidence-based programs can be tailored to local contexts. Telehealth and
digital tools play a critical role in empowering patients, educating communities, and supporting healthcare workers.
Despite growing efforts, challenges persist due to health inequities, gaps between policy and implementation, and
underinvestment. Strengthening prevention will support countries in achieving the United Nations Sustainable
Development Goals, targeting a one-third reduction in premature deaths from non-communicable diseases by 2030.
This paper outlines effective strategies for implementing stroke prevention, emphasizing healthy lifestyles, early
detection of risk factors, and system-level interventions.

Copyright © 2026 Published by Elsevier Ltd. This is an open access article under the CC BY IGO license (http://

creativecommons.org/licenses/by/3.0/igo/).
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Introduction

Stroke is a major health issue in the Americas, signifi-
cantly contributing to morbidity and mortality. In 2023,
there were 1.1 million new cases and 12.9 million people
living with stroke. During this period, 500,000 deaths
occurred, resulting in 11.4 million disability-adjusted life
years (DALYs) due to stroke."” The region faces unique
challenges stemming from its diverse populations, so-
cioeconomic inequalities, and differences in healthcare
access and quality, both among and within countries.
Additionally, the demographic transition in recent de-
cades has shifted from a high impact of infectious dis-
eases to an increased incidence and mortality from
cardiovascular diseases (CVDs), including strokes.
Consequently, stroke was the second-leading cause of
death regionwide from 1990 to 2019, following ischemic
heart disease. However, COVID-19 emerged as the pri-
mary cause of death during 2020-2021.

As a leading cause of death and disability in the
Americas, there is a need to examine the current
epidemiology of stroke and its risk factors, and outline
effective strategies for implementing stroke prevention
and treatment in the region, emphasizing the promotion
of healthy lifestyles, early detection of risk factors, and
system-level interventions. This is the second of two
narrative review articles examining the status of stroke
prevention in the Americas. In this article, we first
briefly highlight the epidemiology of stroke, including
demographic changes and stroke burden outcomes, its
main risk factors, and healthcare disparities across
countries of the region. Secondly, we outline the needs
and gaps in stroke prevention, emphasizing the need to

address social determinants of health, promoting healthy
lifestyles and reducing exposure to modifiable risk fac-
tors, strengthening healthcare systems, education and
awareness. Then, we underscore the implementation of
effective strategies for stroke primary prevention in the
Americas, and outline challenges and future directions
for stroke prevention, treatment and control.

Search strategy and selection criteria

This narrative review explored the implementation,
evaluation and impact of primary prevention strategies
for stroke in the Americas. The search strategy focused
on identifying relevant literature from OVID Medline
and LILACS (Latin American and Caribbean Literature
on Health Sciences), for primary stroke and cardiovas-
cular disease prevention research published between
January 2010 and May 2025 because of the recent ad-
vances in preventive strategies in public healthcare
services. The following keywords were searched in the
title or abstract: (“stroke”, “cerebrovascular disease”,
“ischemic heart disease” or cardiovascular disease”,
“risk factor”, “hypertension”, “diabetes”) AND (“pre-
vention”, “guidelines”, “incidence”, “prevalence”,
“implementation”, “burden”) AND (“Latin America”,
“America”, “United States”, “Canada”, “South Amer-
ica”, “Central America”, “North America”). Key terms
were combined according to the Boolean operators in
each database searched. No language restrictions were
applied. Additionally, we manually searched the refer-
ence lists of relevant publications and consulted with
experts in stroke, cardiovascular disease, and other
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relevant stakeholders to complement the electronic
searches, including the monitoring documents from
the World Health Organization and the Pan American
Health Organization.

Understanding the burden of stroke in the

Americas
Demographic and epidemiologic changes
Recent decades have seen major developments in the
Americas. The US and Canada remain high-income
countries, while Latin American and Caribbean na-
tions improved access to education, water, sanitation,
healthcare, affordable technologies, and immuniza-
tions, helping control many communicable diseases.’
Urbanization has led to nearly 90% of people living in
cities, increasing risk factors for cardiovascular, renal,
and metabolic diseases, along with rises in stroke and
heart attack morbidity and mortality.*

Age-standardized incidence, prevalence, mortality,
DALYs, Years Lived with Disability (YLDs), and Years of
Life Lost (YLL) rates for stroke varied widely across the
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Americas from 1990 to 2021. In 2021, stroke mortality
averaged 38.1 per 100,000, ranging from 185.6 in Haiti to
185 in Puerto Rico (Fig. 1). Although most countries
showed declines from 1990 to 2021, trends stagnated or
reversed after 2015, with mortality increasing in five
countries (Fig. 1). From 2015 to 2021, incidence rose across
most age groups, with a notable increase in ischemic
stroke mortality and DALYs among younger populations.’

Risk factors

Metabolic factors like hypertension, high LDL choles-
terol, elevated fasting glucose, and obesity are major
contributors to stroke in the Americas,” with hyper-
tension responsible for 54.8%.>7 While risks are similar
to high-income countries, poorer control increases the
burden.® High LDL-cholesterol affects 20% of the Latin
American population and causes ~7900 stroke deaths
in the Americas in 2023 (Fig. 2).>° Behavioral risks—
tobacco, unhealthy diet, physical inactivity—signifi-
cantly influence stroke, accounting for over 8.1%, 8.3%,
and 2% of deaths, respectively, with alcohol playing a
smaller role (Fig. 2).*'>"" Oral infections, especially
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Fig. 1: Age-standardized stroke mortality in 2021 against their average annual percent change from 2015 to 2021 across countries of the
Americas. Notes: Data are shown the age-standardized stroke mortality rates per 100,000 population in 2021 against their average annual percent
change (AAPC) in the period 2015-2021 across countries of the Americas. Each dot represents a country, whose size is proportional to the
population size, and the color identifies the socio-demographic index (SDI) quintile. Source: Global Burden of Disease Study 2021 and Martinez R

et al’
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Region of the Americas
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Fig. 2: Age-standardized death rates due to stroke attributable to leading risk factors in the Region of the Americas, and Latin America
in 2021. Notes: Data are shown as percentage of population attributable fraction of the stroke deaths due to the top 15 risk factors. Black
horizontal line represents the 95% uncertainty interval of the estimate. Source: Global Burden of Disease Study 2021."

periodontal disease, promote inflammation and may
raise stroke risk, especially in disadvantaged groups.
Recent evidence supports oral health as a modifiable,
low-cost target for primary stroke prevention.” Envi-
ronmental factors like air pollution (2.5 pm, or PM, s)
cause about 7.3% of stroke deaths in the Americas®;
extreme temperatures and toxins also increase danger,
especially in lower-income countries.’

Healthcare disparities

Access to healthcare differs significantly between and
within countries, resulting in disparities in stroke pre-
vention, diagnosis, treatment, and outcomes, especially
among racial and ethnic minorities, lower socioeco-
nomic groups, and rural populations. Lower income,
education, and health literacy are associated with a
higher prevalence and poorer management of risk fac-
tors like hypertension, diabetes, obesity, smoking, and
physical inactivity, all of which are worsened by limited
preventive care access.” Rural populations face addi-
tional challenges, including fewer providers and longer
travel distances, contributing to higher morbidity and
mortality.

In the Americas, stroke disproportionately affects
marginalized groups. In the United States, women and
Black and Hispanic communities face inequities in
prevention and risk management, leading to higher
incidence and worse outcomes.”'® In Latin America
and the Caribbean, the stroke burden is influenced by
socioeconomic inequalities, urban growth, and wide-
spread modifiable risk factors, while limited resources
restrict the effective implementation of prevention.'*"”
Structural inequities, including systemic racism and
unequal distribution of wealth and education, further
increase risk."™ Globally, lower-income regions face
higher stroke incidence and mortality due to greater

risk factor burden and limited access to preventive
care 1,20

Needs and gaps in primary prevention
Addressing social determinants of health
Addressing disparities in stroke care requires compre-
hensive strategies that involve improving access to
high-quality primary healthcare services, enhancing
patient education, and implementing community-based
interventions tailored to the specific needs of disad-
vantaged populations, along with advocating for policies
that promote health equity.'*7** To reduce disparities
in access to primary prevention, several strategies can
be implemented.

Team-based care, community health-workers and
community-engaged interventions

Team-based care transforms stroke prevention from a
fragmented, individual effort to a coordinated,
comprehensive, and patient-centered approach, leading
to better health outcomes and a more equitable distri-
bution of care. Instead of a doctor or specialist per-
forming every aspect of a patient’s care, specific tasks
that can be safely and effectively performed by other
well-trained healthcare workers (but still adequately
trained) are shifted to them, in accordance with their
scope of practice. Shifting tasks is a crucial strategy
employed to address workforce shortages, enhance ac-
cess to care, and boost efficiency, particularly in
resource-constrained settings.”**

Community engagement is crucial. Engaging Com-
munity Health-Workers can bridge gaps in care by of-
fering culturally and linguistically appropriate support,
education, and navigation through the healthcare sys-
tem, thereby improving access to preventive care,
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particularly in underserved areas.”® The American
Heart Association and American Stroke Association
emphasize that community health-workers, as part of
multidisciplinary teams, improve patient follow-up,
medication adherence, risk-factor education, and the
management of social determinants of health related to
stroke risk.** Across the Americas, this team-based
approach has been implemented in low-, middle-, and
high-income countries to improve population aware-
ness of vascular risk factors and to strengthen blood
pressure control, diabetes management, and tobacco
cessation—core pillars of effective stroke prevention. It
has been shown to improve self-management and
medication adherence, especially among Black, His-
panic, and Latino populations.*

The Heart Outcomes Prevention and Evaluation 4
(HOPE 4), conducted in Colombia and Malaysia, was a
cluster-randomized controlled trial that aimed to eval-
uate a comprehensive, community-based intervention
for individuals with newly diagnosed or poorly
controlled hypertension.””?* The intervention involved
non-physician health-workers using tablet-based man-
agement algorithms, providing free antihypertensive
and statin medications (recommended by non-
physician health-workers and supervised by physi-
cians), and including a family member or friend as a
treatment supporter to promote adherence and healthy
behaviors. After 12 months, the intervention group
demonstrated a greater reduction in LDL-cholesterol,
blood pressure control (<140/90 mmHg) achieved in
69% versus 30% in the control group, and a 4.8%
reduction in estimated 10-year CVD risk compared to
usual care (95% CI, -7.11 to —2.44; p < 0.0001). As no
safety concerns were noted, these findings suggest that
a comprehensive, team-based approach, led by non-
physician health-workers and supported by family, can
significantly improve hypertension, hyperlipidemia,
and reduce cardiovascular risk in resource-limited
settings.

Culturally tailored interventions

Developing and increasing access to culturally tailored
health education, nutritional counseling, and preven-
tive services —based on evidence but adapted to local
realities—can address the specific needs of minority
populations. Media campaigns and health messages in
the preferred languages of target populations can also
enhance engagement and effectiveness.'**

Workforce diversity and training

Increasing the diversity of the healthcare workforce can
improve the quality of care and reduce disparities.
Diverse healthcare teams are better equipped to un-
derstand and address the unique needs of underrepre-
sented populations.”” Training all teams (doctors,
nurses, other health professionals, and community
health-workers) in the protocols and pathways for

www.thelancet.com Vol 58 June, 2026

primary and secondary prevention is essential to ensure
the highest quality of care and the best outcomes.

Telehealth and mobile health units

Expanding telehealth services and deploying mobile
health units can improve access to preventive care in
underserved and rural areas. These technologies facili-
tate access to specialists who support primary care cli-
nicians in diagnosis and treatment, allowing for chronic
disease management with direct contact with patients
and reducing barriers related to distance and
transportation.”**!

The implementation of teleneurology programs
could address issues related to the lack of access to
specialists in different regions. These programs
adequately respond to most outpatient conditions that
increase the burden of neurological diseases, particu-
larly stroke. Additionally, they can easily identify which
patients require continued follow-up via telemedicine
and which should be referred to tertiary healthcare
facilities.

In Latin America, a teleneurology program has been
described that operates in a synchronous mode for
outpatient consultations. This program has successfully
enabled remote care for outpatients at home, as well as
at local primary and secondary facilities.” It has been
shown to improve access to neurological care by neu-
rologists, demonstrating a high level of user satisfaction
while reducing the waiting time for the first consulta-
tion.” The program also facilitates timely follow-up
appointments for various neurological conditions,
including stroke patients after hospitalization, all while
maintaining local legal compliance.*

Community-engaged interventions and digital technologies
The FAITH! App Pilot Study (Fostering African
American Improvement in Total Health) is an impor-
tant example. This study collaborated with Black
churches to co-create a mobile health intervention tar-
geting multiple CVD risk factors, highlighting the
effectiveness of community engagement in enhancing
health behaviors and promoting sustainability.* The
Stroke Riskometer is a powerful, free smartphone App
translated into 30 languages, designed to assess an in-
dividual’s risk of stroke within the next 5-10 years.**
Developed by researchers at AUT University in New
Zealand, it is based on a questionnaire that focuses on
identifying and recommending modifications to life-
style risk factors, making it a valuable resource for both
individuals and healthcare professionals in promoting
stroke prevention.

Policy interventions

The inclusion of cardiovascular prevention in each
health policy is crucial to ensure equitable access to the
most effective, evidence-based treatments. The core
strategies include population-level policy interventions
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(such as tobacco taxation and control, elimination of
trans fats, and compulsory salt reduction in manufac-
tured foods), primary prevention and health promotion,
systematic screening, evidence-based treatment pro-
tocols, access to essential medicines, team-based care,
and robust monitoring systems. The medications
should be either low-cost or, ideally, covered by insur-
ance or public health programs, making it easier for
patients to obtain and adhere to necessary treatments.

Enhancing Affordable Care Act insurance subsidies
and expanding Medicaid access have effectively reduced
disparities in preventive service utilization and
improved cardiovascular outcomes in the United States.
Policies should also emphasize the collection and
analysis of data by race and ethnicity to identify and
address inequities.”’

Promoting healthy lifestyles and addressing
modifiable risk factors

Adherence to multiple healthy lifestyle behaviors re-
duces cardiovascular risk by 66%, stroke risk by 60%,*
and mortality by 67%,* highlighting the importance of
comprehensive prevention strategies.”” Although pre-
ventable stroke risk factors are known, implementing
prevention strategies remains challenging.

Regular moderate-to-vigorous physical activity
(=150 min/week) can reduce stroke risk by up to 25%.*
In Latin America, urban designs that favor cars, socio-
economic constraints, and safety issues hinder adher-
ence to physical-activity. Community exercise
programs, such as walking clubs and low-cost aerobics,
enhance physical activity.”* Scaling these in-
terventions requires collaboration to improve public
spaces, subsidize classes, and incorporate physical-
activity counseling into primary care.

Healthy dietary patterns, including DASH and
Mediterranean diets, are associated with lower stroke
risk,*~* although food insecurity and cost remain major
barriers. Policies such as food subsidies, front-of-pack
labeling, and taxes on sugary drinks have shown
promise in promoting healthier choices as demon-
strated in Peru, Mexico, and Chile.”** Smoking cessa-
tion can rapidly reduce this risk within a few years,*
supported by counseling and pharmacotherapy (nico-
tine replacement therapy, varenicline or bupropion).**°
Reducing harmful alcohol use through screening, brief
interventions, and referrals can lower stroke risk.’!
Public health policies—such as tobacco taxation,
advertising bans, and alcohol restrictions reduce risk
factors at the population level.

A trial in Argentina showed that community
health-worker interventions significantly reduced pro-
jected 10-year stroke risk.”? To maximize impact in the
Americas, programs should be culturally tailored,
address socioeconomic barriers, and be sustainably
funded through public-private partnerships or

supportive policies promoting access to healthy foods
and safe physical activity, with ongoing evaluations.

Effective control of metabolic risk factors is essen-
tial. Hypertension remains the leading modifiable risk
factor, with a 10 mmHg reduction in systolic blood
pressure lowering stroke risk by about 27%.%** How-
ever, control rates remain suboptimal in many coun-
tries due to medication costs, inadequate follow-up,
therapeutic inertia, and low adherence.”* Strategies
such as single-pill combinations, community health-
worker programs, and improved access to affordable
medications can enhance control. Fig. 3 shows that
American countries with better control of hypertension
have lower rates of deaths related to stroke.

Availability of statins, insulin, and essential oral
diabetes therapies should be ensured, and long-acting
antihypertensives in public health settings can
improve adherence through once-daily dosing. Access
to cardioprotective glucose-lowering agents—such as
SGLT2-inhibitors and GLP-1 receptor agonists—can
further reduce mortality and cardiovascular events,
although disparities in access persist."****” Expanding
universal health coverage, implementing task-shifting
models for chronic disease management, implement-
ing continuous education to health professionals, and
leveraging telemedicine for remote monitoring can
help bridge these gaps. Ultimately, a comprehensive,
multidisciplinary approach to metabolic risk factor
treatment is vital for reducing the burden of stroke
across the Americas.
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Fig. 3: Death rates caused by stroke in American countries ac-
cording to the prevalence of controlled hypertension. Abbrevi-
ations: ARG - Argentina; BHS - Bahamas; BLZ - Belize; BOL - Bolivia;
BRA - Brazil; BRB - Barbados; CAN - Canada; CHL - Chile; COL -
Colombia; CRI - Costa Rica; CUB - Cuba; DOM - Dominican Republic;
ECU - Ecuador; SLV - El Salvador; GRD - Grenada; GTM - Guatemala;
GUY - Guyana; HTI - Haiti; HND - Honduras; JAM - Jamaica; KNA -
Saint Kitts and Nevis; LCA - Saint Lucia; MEX - Mexico; NIC - Nicaragua;
PAN - Panama; PER - Peru; PRI - Puerto Rico; PRY - Paraguay; SUR -
Suriname; TTO - Trinidad and Tobago; URY - Uruguay; USA-United
States of America; VEN - Venezuela. Source,” reproduced with
permission.
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Addressing environmental risk factors, such as air
pollution from very fine particulate matter and solid
fuels, substance poisoning, among others,*** should
primarily involve policymakers and governmental ac-
tions. This necessitates a comprehensive approach that
encompasses assessment, planning, implementation,
and monitoring. Sustainable practices should be pro-
moted by stakeholders responsible for setting limits on
emissions, regulating waste disposal, and protecting
natural habitats.

Strengthening healthcare systems

Healthcare systems in the Americas face challenges in
prevention and chronic disease management.
Strengthening health policies to reduce access dispar-
ities is key to lowering stroke incidence. A key strategy
is developing a National Plan for Stroke,” integrated
into the Universal Health Coverage package whenever a
universal healthcare system is available. This plan in-
cludes prevention, acute care, and rehabilitation, along
with specific steps and a timeline for implementation,
emphasizing an integrated stroke care pathway to pro-
mote value-based stroke care.® To be feasible, the plan
should enhance community-based interventions and
services and financial protection that ensure equitable
access to healthcare. This includes expanding the
availability of primary care services, such as extended
hours to late night and weekends, team-based care, and
telemedicine to reach remote areas. Continuous edu-
cation and capacity building, always evidence-based and
following the guidelines,'® paired with streamlined
treatment protocols and a comprehensive clinical
pathway, can enhance the skills of healthcare pro-
fessionals” and ultimately improve implementation
effectiveness.**

The policies to promote health equity should include
public health campaigns and partnerships, enhanced
food labeling, reduced sodium intake, and encouraged
physical activity in schools and workplaces.” Cam-
paigns in schools to educate children about healthy
lifestyles and stroke signs should begin early. Moni-
toring systems that assess the prevalence and control of
risk factors are fundamental. Quality monitoring can be
a strategic approach for implementing primary stroke
prevention in America by leveraging data-driven
methodologies to improve clinical practice and patient
outcomes.

The Latin American Stroke Ministerial Meetings
have shown that collaborative efforts between medical
societies and governments can significantly improve
stroke care infrastructure and the implementation of
national plans for stroke.****

Stroke center development and certification

The Stroke Center, defined as a hospital in which there
is an organization of stroke care from screening, diag-
nosis, treatment to recovery; via policies and protocols
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of care and data collection for quality improvement, is a
resource that can have a significant impact not only in
acute treatment and recovery of stroke but also in pri-
mary and secondary prevention.®

Stroke Centers have been recognized as a driver of
good outcomes in stroke care® and are part of the WHO
Global Action Plan for Non-communicable Diseases.
Since the introduction of certification programs in the
United States in 2003, Stroke Centers have proliferated,
improving stroke outcomes.””** This has followed in
other regions in the world, including in Latin America,
led by the Ibero-American Society of Cerebrovascular
Diseases (SIECV) and World Stroke Organization in
2021.67%

The Stroke Center is the building block of the stroke
system of care and plays a definitive role in organizing
care not only within the hospital, but also in the com-
munity. It provides education on primary and primor-
dial prevention, acute treatments, and rehabilitation. It
delivers primary and secondary prevention, leads stroke
care locally and regionally, and helps shape public
policy for stroke prevention.

Stroke awareness campaigns

In recent years, awareness campaigns about stroke
signs, risk factors, and prevention have been launched
across the Americas.”” Between 2018 and 2020, public
awareness of stroke increased from 25% to 75% among
13 countries in the region. These campaigns can
empower individuals to take proactive steps in man-
aging their health and seeking timely medical
intervention.®’

There are two examples of stroke awareness cam-
paigns regarding risk factors control in the Americas.
Firstly, the American Heart Association’s 2024 guide-
lines emphasize the “Life’s Essential 8” - a set of
actionable behaviors and health factors including
healthy diet, physical activity, tobacco cessation, healthy
sleep, weight management, and control of blood pres-
sure, cholesterol, and blood sugar—as key to preventing
up to 80% of strokes.'® Healthcare providers who un-
derstand and use LE8 daily may ultimately improve
identification and treatment of 8 stroke risk factors.
Secondly, the World Stroke Organization has a strong
awareness campaign with significant participation from
Latin American countries” with important impact
regionally, such as the “World Stroke Day” involving
different levels of healthcare providers. These cam-
paigns help raise awareness and educate both patients
and healthcare personnel.

Implementing primary prevention in the
Americas

The implementation of effective strategies for stroke
prevention in the Americas requires a multifaceted
approach, considering regional particularities and
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socioeconomic challenges. Many levels of responsibility
are necessary to engage together towards a single aim.
These levels include policymakers, community organiza-
tions, and individual measures. The collaborative efforts of
governments, experts, and scientific societies in Latin
America have enabled the creation of national stroke ac-
tion plans, encompassing prevention, treatment, and
rehabilitation, with the goal of mitigating its impact in the
region.” Table 1 presents the steps for implementing
stroke prevention in public health, and Fig. 4 shows the
main elements to be implemented.?8647

WHO monitoring of noncommunicable diseases in
the Americas

The WHO Monitoring of noncommunicable diseases
(NCDs) in the Americas” involves tracking and
analyzing data related to NCDs such as CVDs, cancer,
chronic respiratory diseases, and diabetes. This moni-
toring is crucial for understanding trends, prevalence,
risk factors, and impact of these diseases in the region.
It helps in formulating public health policies, allocating
resources, and implementing strategies to prevent and
control NCDs. The monitoring provides data on 22 in-
dicators for the 35 Member States of the Pan American
Health Organization (PAHO) regarding the recom-
mended interventions, referred to as the World Health
Organization (WHO) “Best Buys”.

The monitoring process typically includes: (1)Gath-
ering data on the incidence, prevalence, and mortality
rates of NCDs; (2)Tracking risk factors such as tobacco
use, unhealthy diet, physical inactivity, and harmful use
of alcohol; (3)Evaluating the capacity of health systems
to respond to NCDs, including access to essential
medicines and technologies; (4)Assessing the imple-
mentation of policies and interventions aimed at
reducing the burden of NCDs and (5)Regularly report-
ing on progress towards achieving global and regional
targets. The WHO collaborates with countries in the
Americas to strengthen their health systems, improve
data quality, and enhance the capacity to monitor and
respond to NCDs effectively.

The monitoring system ranks countries based on the
total number of fully achieved indicators, highlighting
the top-ranking countries: Canada, Brazil, Costa Rica,
Chile, Argentina, and Uruguay, all of which have ach-
ieved 12 (55%) or more progress indicators. Most are
high-income countries, except for Brazil and Costa
Rica, which are middle-income countries, indicating
that implementing best practices is feasible. Fig. 5 il-
lustrates the progress of quality indicators in 2025, as
recommended by the WHO to combat NCDs and
implemented in American countries.

The WHO HEARTS program: concepts, strategies,
tools

The World Health Organization (WHO) HEARTS pro-
gram is a global initiative aimed at reducing the burden

of CVDs by strengthening primary healthcare systems. It
is part of the broader Global Hearts Initiative, launched
in collaboration with the United States Centers for Dis-
ease Control and Prevention (CDC) to support govern-
ments in preventing and controlling CVDs, with a
particular focus on hypertension management.”

The HEARTS program is structured around a tech-
nical package that includes several key components
designed to be implemented at the primary healthcare
level. These components are:

1. Healthy Lifestyle Counseling: Encouraging lifestyle
modifications such as diet, physical activity, and
smoking cessation to reduce CVD risk factors.

2. Evidence-Based Treatment Protocols: Implement-
ing standardized treatment protocols to ensure
consistent and effective management of hyperten-
sion and other CVD risk factors.

3. Access to Essential Medicines and Technology:
Ensuring the availability of essential medications
and diagnostic tools necessary for effective CVD
management.

4. CVD Risk-Based Management: Utilizing risk
stratification tools to tailor interventions based on
individual patient risk profiles.

5. Team-Based Care: Promoting a collaborative
approach to care delivery, involving various
healthcare professionals to optimize patient
outcomes.

6. Systems for Monitoring and Evaluation: Establish-
ing robust systems for tracking patient outcomes
and program performance to facilitate continuous
quality improvement.*

The HEARTS program has been successfully
implemented in various regions, including the Amer-
icas, where it has been adapted by Pan American
Health Organization (PAHO) as “HEARTS in the
Americas” with the aim of tackling the increasing
impact of cardiovascular disease.’® This regional adap-
tation focuses on improving hypertension control and
CVD risk management through primary care-oriented
management systems and clinical pathways. The pro-
gram has demonstrated feasibility and acceptability,
with significant improvements in hypertension control
rates in participating countries.”

Key factors for the successful implementation of the
HEARTS program include strong political support,
integration into national health policies, and collabo-
ration with international partners such as the Pan
American Health Organization (PAHO) and other
global health organizations. These partnerships provide
technical expertise, funding, and capacity-building
support to facilitate the program’s expansion and
sustainability.”

These drivers guide healthcare leaders and providers
through a structured quality improvement process to

www.thelancet.com Vol 58 June, 2026


http://www.thelancet.com

Series

Action Description

Responsible

Situational evaluation Evaluate:

Number and distribution of PCU**

pharmacists, and others)

- Patient pathways

Development of the
treatment protocols

Establishing the clinical
pathway

Equipment

Monitoring system
facilitates continuous quality improvement.

strokes.

services.

Telemedicine

anticoagulated patients to review INR)

Community-based
interventions

seeking care at a stroke center.

Education
clinical pathways

in schools

Integrated healthcare
services and

stakeholders and registries for non-communicable diseases.

their needs.

critical components of the plan.

implemented at the state or city level.

Implement simplified, evidence-based protocols for triaging risk factors, providing treatment
with available medications, advising on lifestyle changes, and establishing goals to achieve.
SPC* can help improve adherence to treatments.

Establishing systems to monitor patient outcomes and evaluate program performance

Digital tools for patients They can help empower patients to recognize stroke risks and risk factors while educating them
on how to modify these risks (for example, the Stroke Riskometer App, translated into 30
languages). Community Health Workers (CHWs) can use it to teach the population about

Following up with patients (after PCU appointments or after hospital discharge) through a
smartphone app can connect health professionals with patients, evaluate patient status, access
treatments and rehabilitation services, and anticipate PCU visits. This strategy can facilitate
patient navigation through different levels of the healthcare system, increasing access to

Primary care clinicians should have access to specialists when needed, especially for more
complex cases; nurses should discuss cases in areas where doctors are unavailable.
For patient consultations with nurses or doctors, or for exam follow-ups (for example,

It is fundamental to educate all levels of care using evidence-based treatment protocols and

Collaboration among medical societies, governments, and the private sector is crucial for
implementing primary and secondary prevention strategies, including education, surveillance,

National Plan for Stroke A national policy for stroke, with the strategy included in the Universal Health Coverage
packages, can facilitate large-scale coordinated implementation across the country. The plan
should cover prevention, acute care, and rehabilitation. Financial protection and incentives are

Local health manager

- Structure of PCU**: infrastructure, equipment, personnel (who is on the team? Number of
doctors, nurses, nurse technicians, dentists, physiotherapists, CHWs*, social workers,

Medication available, ideally at no cost for patients

Health managers, doctors

Implement a team-based care model that utilizes a patient-centered approach and task shifting PCU** Leadership
among well-trained professionals guided by a standardized clinical pathway.

Establish a systematic screening for hypertension and diabetes. This can start implementing a

routine to measure the blood pressure of all patients assisted in the PCU** whenever possible.

Include risk stratification at least once a year to adjust medication and goals.

Schedule the follow-up visits based on the patients’ cardiovascular risk and the goals achieved.

Clinically validated automatic blood pressure devices, scales, glucometers, accessible cholesterol PCU** Leadership
tests, glycated hemoglobin tests, and INR measurements, among others.

Structured electronic medical records (patient files) can facilitate information entry, collect data
in a databank, and generate quality monitoring dashboards.

Stroke Societies

CHWs can serve as a link between the PCU and the population, assisting patients in navigating CHW*, PCU**, stroke centers
the healthcare system. They can collaborate with the community to raise awareness about
lifestyle modifications, treatment adherence, recognizing stroke signs, and the importance of

Specialists along with health managers

National or local health manager and IT people

Health managers, PCU** teams, CHWs*

Stroke Unit Leadership, health managers, stroke societies

Health managers, PCU** leadership, doctors in the PCU,

Medical societies, stroke centers, and the private sector

collaborating with government and local health managers

It is important to educate the population about risk factors and stroke signs, including children

Local health managers

Integrating various levels of care (primary care, stroke centers, rehabilitation services) is
essential to ensure that patients transition through different complexities of care based on

If it is not possible to implement at the national level, the plan can alternatively be

CHW* = community health workers; PCU** = primary care units; SPC" = single pill combination.

Medical societies, stroke centers, and the private sector
collaborating with government and local health managers

Government, Ministry of Health, specialists

Table 1: Steps for implementing primary stroke prevention.

achieve 80% diagnosis, 80% treatment, and 80% con-
trol among those with hypertension.”

A central element of HEARTS is team-based care,
fostering collaboration among physicians, nurses,
pharmacists, and other healthcare professionals to
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provide a holistic, patient-centered approach to man-
aging hypertension and cardiovascular disease (CVD)
risk.”>”* In this diverse American region, stroke pre-
vention through team-based care includes clear roles,
workflows, and accountability. Physicians focus on
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diagnosis, risk stratification, and treatment planning,
while nurses, community health-workers, and other
non-physician providers handle standardized blood
pressure measurement, cardiovascular risk assessment,
lifestyle counseling, medication titration under pro-
tocols, follow-up, and medication adherence support.

o

TOBACCO ALCOHOL

This structured task-sharing method helps reduce
fragmentation and prevent coordination failures that
could otherwise weaken team-based care in prevention
settings.

The initiative offers a practical, scalable clinical
pathway aligned with the 2021 WHO hypertension
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guidelines.®”* This pathway includes a standardized
treatment protocol that recommends initiating treat-
ment for individuals with blood pressure >140/
90 mmHg, using a combination of two complementary
classes of antihypertensive drugs. For individuals at
high CVD risk, treatment is also recommended for
those with systolic blood pressure >130 mmHg, along
with the use of high-intensity statins to further reduce
their CVD risk.”

To ensure accurate blood pressure measurement,
HEARTS promotes the use of clinically validated auto-
mated measuring devices, alongside training and cer-
tification for healthcare providers to ensure consistent
and reliable measurements across Primary Healthcare
settings.”

Since its inception in 2016, the initiative has
expanded significantly, currently involving 33 coun-
tries, with 12 countries scaling the model across their
entire primary healthcare network. The standardized,
high-quality clinical pathway has been approved in 28
countries, and the program currently covers 7158 pri-
mary healthcare centers, serving around 45 million
adults, with 5 million receiving treatment. Notably, 65%
of those treated have achieved hypertension control. By
controlling hypertension—the primary risk factor for
stroke—HEARTS offers a significant opportunity to
reduce the burden of stroke and CVD across the region.

Key facilitators of successful implementation
include strong political commitment from health min-
istries, endorsement by scientific societies, PAHO’s
regional leadership, and alignment with primary health
care strengthening and universal health coverage goals
(https://www.paho.org/en/hearts-americas). ~ Barriers
encountered involve health system fragmentation, legal
restrictions on professional scopes of practice, and
limited health information systems for operational
evaluation.” Stroke Centers can be a powerful agent in
implementing HEARTS and other preventive
programs.

Building on the current HEARTS Clinical Pathway,
HEARTS in the Americas is evolving into HEARTS
2.0—a major step forward in integrating comprehen-
sive cardio-kidney-metabolic care at the primary health
care level. A key milestone in this evolution is the
identification of 45 evidence-based interventions
designed to strengthen and update the HEARTS Clin-
ical Pathway. Among the most promising is opportu-
nistic screening for atrial fibrillation, particularly in
individuals with high cardiovascular risk at any age, as
well as all adults aged 65 and older. This marks a critical
shift toward earlier detection and preventive strategies
embedded in routine primary care.”®

Other examples of implementation programs in
the Americas

Multiple programs have successfully lowered the risk of
CVD and stroke in diverse health systems. Brazil’s
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Family Health Strategy is the backbone of the nation’s
primary health care system, delivering population-
based care through multidisciplinary teams respon-
sible for specific geographic areas. The team includes a
physician, a nurse, nurse assistants, and community
health-workers. Through task sharing, they deliver
proactive prevention and chronic disease management
with home-based follow-up, reducing stroke incidence
and hospitalizations and improving control of major
cardiovascular risk factors.””’”* Cities with >70% Family
Health Strategy coverage have 18% lower stroke mor-
tality (rate ratio 0.82, 95% CI 0.79-0.86) than cities
without coverage. Complementing this national model,
CARDIOA4Cities in S3o Paulo showed multisectoral city
action: a partnership between the Novartis Foundation
and Municipal Health Secretariat. It integrated care
pathways, community engagement, and performance
monitoring. In districts adopting CARDIOA4Cities,
stroke hospitalizations dropped 54%, and stroke mor-
tality decreased 43%.” In parallel, the implementation
of the HEARTS Program in Brazil began in Porto
Alegre through a public—private partnership between
Hospital Moinhos de Vento and the Municipal Health
Secretariat. Using simplified protocols with free public
medications, blood pressure measurement increased
from 20% to 70%, improving detection of uncontrolled
hypertension, new cases of hypertension, and previ-
ously undiagnosed atrial fibrillation.

In Chile, long-standing cardiovascular prevention
programs—aligned with European and North Amer-
ican models but adapted locally—have successfully
addressed a high burden of cardiovascular risk factors.®
These programs position Chile as a benchmark within
the COTRACO study (Community-based model for
management and follow-up by non-physician health-
care workers to improve awareness, treatment, and
control of hypertension),*’ where it serves as a usual-
care comparison country while community-based,
task-sharing hypertension interventions are imple-
mented in Colombia and the Dominican Republic. This
quasi-experimental study evaluates innovative work-
force models. In Argentina, a feasibility study in low-
income urban settings demonstrated that task shifting
within primary care teams, combined with community
health worker-led home interventions, can improve
blood pressure control and is feasible and effective.®
Finally, Mexico’s “A Todo Corazén” program,* led by
the Mexican Social Security Institute, illustrates a
comprehensive national approach that integrates pri-
mary and secondary prevention (addressing the high
prevalence of obesity, hypertension, and diabetes),
acute myocardial infarction management, and
rehabilitation.

Other structured implementation programs in the
Americas are listed in Supplementary Table S1. More
detailed case examples are reported in Supplementary
Table S2.

11
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Challenges and future directions

Tools to implement stroke prevention in the Americas
are well-known and recognized in scientific literature.
However, key obstacles hamper the implementation of
these measures, primarily due to the limited capacity of
health systems to address NCDs. Contributing factors
include persistent health inequities, difficulties in man-
aging modifiable risk factors, and barriers to effective
community and population-based interventions.

Many regions, particularly low-income and rural
areas, face a shortage of healthcare professionals and
facilities equipped to provide comprehensive stroke
prevention services.** This is compounded by socio-
economic factors, such as poverty and low educational
attainment, which limit public awareness and under-
standing of stroke risk factors and prevention strate-
gies. Moreover, community-based interventions often
face challenges in engagement, resource allocation, and
achieving significant improvements in risk factor con-
trol. Addressing these challenges requires a coordinated
effort to improve healthcare infrastructure, increase
funding for public health initiatives and training of
health professionals and community health-workers,
and promote cross-border collaboration to share best
practices and resources.

In looking towards the future of stroke prevention in
the Americas, several promising directions emerge. A
top priority should be enhancing regional collaboration
to develop and implement evidence-based clinical
practice guidelines, standardized treatment protocols,
and comprehensive clinical pathways that will allow
early diagnosis and appropriate treatment of stroke risk
factors. These tools must be adaptable to local contexts
to ensure consistency in prevention strategies across
diverse healthcare systems, with a particular emphasis
on primary care settings. Leveraging technology, such
as telemedicine and mobile health applications, can
significantly improve access to preventive care and ed-
ucation, particularly in remote and underserved areas.

Additionally, investing in community-based pro-
grams that emphasize lifestyle modifications, such as
healthy eating and regular physical activity, can
empower individuals to take proactive steps in reducing
their stroke risk. Strengthening partnerships between
governments, non-governmental organizations, and the
private sector can facilitate the pooling of resources and
expertise, driving innovation in prevention strategies.
Furthermore, prioritizing research to better understand
the unique epidemiological patterns of stroke in
different populations will enable the development of
targeted interventions.

A national stroke policy, integrated into Universal
Health Coverage packages, can enable the widespread,
coordinated implementation of a prevention program
throughout the country. Moreover, stakeholders
implementing public health strategies for stroke pre-
vention are encouraged to report their results to

prioritize interventions with the most impactful results
in each region.

Gaps in research

First, there is a limited understanding of the region-
specific risk factors and epidemiological patterns of
stroke, which vary widely due to diverse genetic, envi-
ronmental, and lifestyle influences. As such, there is a
need for comprehensive, large-scale studies that explore
these variations to inform tailored prevention strategies.
Moreover, evidence on the comparative effectiveness of
various prevention strategies across different cultural
and socioeconomic contexts is lacking. Second, there
has been a suboptimal exploration of the role of social
determinants of health, such as education, income, and
access to healthcare, in stroke incidence and outcomes.
Third, there is a need for more robust data on the long-
term impact of emerging technologies, like telemedi-
cine and digital health tools, for improving stroke pre-
vention. Finally, ensuring the enrollment of diverse
participants (in terms of sex, race, ethnicity, socioeco-
nomic status, and geography) in pivotal clinical trials
and studies should be a priority to ensure the applica-
bility of results to marginalized and underrepresented
populations.” By addressing these key research gaps,
stakeholders can develop more effective, equitable, and
sustainable stroke prevention strategies across the
Americas.

Conclusion

Numerous opportunities exist to reduce stroke burden
in the Americas. Perhaps the most important of all is
strengthening  health  systems—particularly by
improving access to and the quality of primary health
care. This includes ensuring access to preventive in-
terventions, effective medications, and high-quality
services, all of which are essential for timely and equi-
table stroke prevention. Several initiatives have been
proposed and are increasingly implemented in coun-
tries, with an emerging effort from global strategies to
reduce the impact of risk factors in cardiovascular and
cerebrovascular diseases. Health inequities, resource
constraints, and a paucity of informed regional leaders
constitute obstacles to the ideal implementation of
stroke prevention in the region, especially in low- and
middle-income countries. Large-scale epidemiological
studies could provide a more comprehensive and
ongoing actionable assessment of risk factor prevalence
and control in the Americas.
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