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ABSTRACT

This roadmap reviews CARDIO4Cities, a whole-of-city approach designed to reduce cardiovascular risk and
disease at population level. As urbanization accelerates globally - with 68% of the global population projected to
live in cities by 2050 - cities across income settings face a growing burden of cardiovascular disease, yet often
lack operational models that translate evidence into scalable action. CARDIOA4Cities responds to this gap by
combining a simple, standardized population-health framework with locally adaptable implementation pathways
that can be embedded within existing city systems. The approach is organized around six reinforcing pillars:
quality and coordination of Care, Access to early diagnosis and management of cardiovascular risk factors, policy
Reform, Data and technology, Intersectoral collaboration, and local Ownership. Rather than relying on new
parallel infrastructures, CARDIOA4Cities integrates evidence-based interventions into routine health services and
leverages non-traditional community and private-sector actors, enabling replication across cities with varying
levels of health-system maturity and resources. This document provides city health officials and their partners
with a step-by-step implementation pathway, including governance structures, target-setting frameworks,
intervention design processes, monitoring systems, and scaling strategies. Evaluations from the first three
implementation cities—Sao Paulo (Brazil), Dakar (Senegal), and Ulaanbaatar (Mongolia)—demonstrated sig-
nificant improvements in hypertension control and reductions in acute cardiovascular events within one to two
years. Modeling projected that, without further CARDIOA4Cities interventions, 2.7-7.9% of premature deaths
would be averted over the subsequent decade, at costs meeting WHO—CHOICE cost-effectiveness thresholds.
These results, achieved in diverse geographic, economic, and health-system contexts, illustrate the transferability
of the model across income settings. Since standardization of the approach, CARDIO4Cities has expanded to
more than 40 cities worldwide, including major cities in Europe and the Americas, equipping city leaders with
operational guidance to implement evidence-based cardiovascular population health programs adapted to local
contexts and resources. We position CARDIO4Cities as a replicable and scalable model for improving cardio-
vascular population health across diverse urban contexts, from resource-constrained cities initiating basic risk-
factor detection to data-rich cities advancing toward precision population health.

1. Introduction: the case for action

Nations has described this pace of urbanization—the rapid growth of
city populations, increased population density, and the economic shift

Cardiovascular disease (CVD) remains the leading cause of death and
disability worldwide, causing approximately 19 million deaths annu-
ally, representing a 47% increase from 1990 levels [1]. While the burden
is ubiquitous, underserved populations are disproportionally affected,
both in high- and low-income countries. Critically, approximately 80%
of this burden is attributable to modifiable risk factors, with high systolic
blood pressure as the dominant contributor [1-2].

The proportion of the global population living in urban areas is
projected to grow from 58% in 2024 to 68% by 2050 [3]. The United
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from agricultural to industry- and service-driven economies—as one of
the most important global health challenges of the 21st century [4].
Urban environments shape dietary patterns, physical activity levels, air
quality exposure, and access to healthcare services, all of which are
determinants of cardiovascular health. Within cities, social de-
terminants of health and cardiovascular risk factors vary substantially
by neighborhood, requiring population health strategies that are suffi-
ciently granular to address local variation while maintaining the scale
needed for population-level impact [5].
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Despite robust evidence for effective cardiovascular prevention and
treatment strategies, a persistent gap exists between what is known and
what is practiced. The WHO HEARTS technical package, the American
Heart Association and American Medical Association implementation
strategies, and numerous clinical guidelines provide clear recommen-
dations for hypertension control and cardiovascular risk reduction
[6-11]. Yet global hypertension control rates remain low and a sub-
stantial proportion of people with cardiovascular risk factors remains
undiagnosed, often until they experience an acute cardiovascular event
[11-13]. This implementation gap reflects not a lack of evidence but a
lack of operational pathways for translating evidence into practice at
scale. Cities need structured approaches that specify not only what to do
but how to do it within existing systems and resource constraints.

1.1. The CARDIO4Cities framework

CARDIOACities is a whole-of-city approach designed to reduce car-
diovascular risk and disease at the population level. Rather than creating
parallel infrastructures, the framework embeds evidence-based in-
terventions into routine health services and engages non-traditional
community and private-sector actors. The approach was piloted begin-
ning in 2018 in three cities characterized by rapid urbanization and high
cardiovascular disease burden but with different geographic, economic,
and cultural contexts: Sao Paulo in Brazil, Ulaanbaatar in Mongolia, and
Dakar in Senegal [14].

Within 1 to 2 years of implementation, analysis of records from
nearly 19,000 patients across primary health centers serving a combined
catchment area of 3.5 million people showed substantial improvements.
Patients achieving hypertension control increased from 12% to 31% in
Sao Paulo over 15 months, from 7% to 19% in Dakar over 19 months,
and from 3% to 19% in Ulaanbaatar over 21 months [15]. During the
same period, interventions averted an estimated 13% of strokes and 12%
of heart attacks across the three cities. Projections using a Markov sta-
tistical model estimated that between 2.7% and 7.9% of premature
deaths would be averted over the subsequent 10 years, even without
further interventions, at costs of USD $748-784 per quality-adjusted life
year gained, meeting WHO—CHOICE cost-effectiveness thresholds [16].
In Sao Paulo and Dakar, stroke outcomes during preintervention,
intervention, and follow-up periods were compared from 2016 to 2021.
In both cities, age-standardized stroke hospitalization rates (Dakar:
—26%; Sao Paulo: —54% on average across 2 districts) and the risk of
death from stroke declined over the intervention period. With compa-
rable baseline risk of stroke hospitalization across Sao Paulo, the risk
was 24.5% lower in the intervention districts compared with the rest of
the city in the follow-up period [17].

Following these positive outcomes, the approach was standardized in
2021, and at the time of this publication, more than 40 cities globally are
in various stages of implementation.

Three mutually reinforcing attributes enable scalability across
diverse urban contexts. First, simplicity of design ensures that the
approach prioritizes a limited number of modifiable cardiovascular risk
factors—hypertension, diabetes, and elevated LDL cholesterol—that
account for most premature cardiovascular deaths. Standardized clinical
algorithms, simplified decision-support tools, and clearly defined targets
streamline implementation, aligning with evidence that simple, linear
treatment protocols facilitate health worker training, reduce therapeutic
inertia, and enable task-shifting to non-physician providers [14-15].
Second, data-driven implementation ensures that participating cities use
quantitative targets and routine health data to guide planning, monitor
progress, and inform course corrections. Cascade-of-care targets for
detection, treatment, and control of cardiovascular risk factors promote
shared accountability, while performance indicators integrated into
health information systems enable longitudinal monitoring of both in-
dividual- and population-level outcomes. Third, local ownership ensures
that a structured governance framework places local authorities and
health-system managers in leadership positions, with iterative
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engagement of frontline providers and communities fostering sustained
commitment and aligning resources with local priorities.

1.2. The six pillars of CARDIO4Cities

Six reinforcing pillars structure the CARDIOA4Cities approach, with
the acronym CARDIO representing quality and coordination of Care,
Access to early diagnosis and management, policy Reform, Data and
technology, Intersectoral collaboration, and local Ownership. The first
two pillars are essential for improving cardiovascular population health
management, increasing health system efficiency, and empowering in-
dividuals to manage their own health, while the remaining four pillars
serve as enablers of sustainable implementation.

The quality of care pillar (C) ensures that care delivery follows car-
diovascular risk factor management guidelines aligned with established
evidence, including the WHO HEARTS technical package, the American
Medical Association MAP framework, World Heart Federation road-
maps, European Society of Cardiology guidelines, and relevant national
recommendations [18-20]. These are translated into simplified clinical
algorithms and decision-support tools, with training provided for health
workers at all care levels including pharmacists and community health
workers. Evidence from the Global Hearts Initiative demonstrates that
standardized treatment protocols facilitate team-based care, reduce
therapeutic inertia, and streamline drug procurement [6].

The access pillar (A) brings health interventions closer to where
people live, work, and spend time by engaging stakeholders outside
traditional health systems. A hallmark of CARDIOA4Cities is making
cardiovascular risk-factor measurement available at the entrance of
every health facility for all visitors, regardless of visit reason, as well as
at high-traffic public venues throughout the city, such as transit stations,
markets, sport stadia, and workplaces. To improve access while con-
taining costs and ensuring quality, cardiovascular risk-factor measure-
ment is performed by trained non-health actors using validated
automated devices, with clear referral pathways to the health system for
individuals requiring follow-up.

The policy reform pillar (R) aims to create environments that support
cardiovascular health through evidence-based policy changes informed
by local needs and opportunities. These include fiscal policies such as
taxes on tobacco, alcohol, and sugar-sweetened beverages; regulatory
measures such as salt reduction in processed foods and elimination of
trans fats; urban planning interventions to improve walkability, green
spaces, and air quality; and health system policies addressing essential
medicines lists and reimbursement for team-based care. Cost-
effectiveness analyses identify fiscal and regulatory policies as among
the most affordable and effective population-level interventions [6].

The data and technology pillar (D) establishes data-driven processes
that improve decision-making and enable continuous adaptation. Cities
establish real-time data collection and monitoring through dashboards
for periodic review by local decision-makers, replacing less efficient
systems that may lag real-time events by a year or more. Innovation
continuously expands opportunities for real-time monitoring and pre-
cise decision-making through machine learning, smart sensors, smart-
phone and smartwatch applications, remote monitoring technologies,
and self-screening capabilities. Digital health information systems
improve health worker satisfaction and performance, enable timely
quality improvement, and eliminate duplicate data entry [21].

The intersectoral collaboration pillar (I) involves participation from
partners across the public and private sectors, encompassing health,
urban planning, finance, technology, education, sports, transport, and
food. Partners align around shared goals and targets with a mutual un-
derstanding of challenges and opportunities, establishing formal part-
nership agreements with defined roles and responsibilities and regular
coordination meetings across sectors.

The local ownership pillar (O) ensures that local partners own re-
sponsibility for co-designing, implementing, and monitoring progress.
Governance structures place city authorities and health-system
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managers in leadership positions through a steering committee
comprising members with decision-making authority—including the
city mayor or political representatives, senior health department offi-
cials, and representatives from education, transport, urban planning,
and finance sectors—and an operations committee responsible for
implementation comprising health system managers, clinical leaders,
technical experts, and representatives from implementing partner or-
ganizations (Fig. 1).

1.3. Implementation pathway

Implementation follows six sequential steps, each building on the
previous, with the pathway designed to be iterative and incorporating
built-in learning cycles that allow for course correction based on
emerging data and experience. The first step establishes governance
structures over approximately two to three months, creating the orga-
nizational infrastructure to lead, coordinate, and sustain implementa-
tion. This involves establishing the steering and operations committees,
formalizing partnership agreements that define roles, responsibilities,
resource commitments, and data-sharing arrangements, and securing
initial funding through city or health department budgets, catalytic
philanthropic contributions, or private-sector co-investment.

The second step sets targets for cardiovascular risk factor control
over approximately one to two months, defining measurable goals that
will guide intervention design and enable progress monitoring. This
begins with a baseline assessment that reviews existing cardiovascular
health data, maps the current cascade of care to show the proportions
detected, treated, and controlled, identifies neighborhoods and pop-
ulations with the highest burden and lowest coverage, and assesses
health system capacity and resources. The Davos Declaration on Urban
Heart Health recommends ambitious targets: 90% of individuals with
cardiovascular risk factors detected, 80% of those detected on treat-
ment, and 70% of treated individuals achieving control [22]. While
ambitious, these targets reflect the Declaration's intent to aim high, with
cities setting targets appropriate to their baseline and capacity, along
with interim milestones.

The third step co-designs the cardiovascular population health
roadmap over approximately two to three months, developing a tailored
package of interventions aligned with local needs, capacity, and the six
CARDIO pillars. This involves mapping existing interventions to identify
current programs addressing cardiovascular risk factors and assess gaps
in the cascade of care, selecting interventions through a participatory
design process that considers evidence of effectiveness, feasibility within
local context, cost and resource requirements, and alignment with
existing initiatives, and developing implementation plans that specify
responsible organizations and individuals, timelines and milestones,
resource requirements, and indicators for monitoring progress.

The fourth step uses modeling tools over approximately one month
to forecast the health and economic impact of proposed interventions,
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enabling evidence-informed prioritization. A simulation tool developed
using a health system dynamic model based on global evidence and local
data supports local decision-makers in projecting expected improve-
ments in cascade-of-care indicators, reductions in cardiovascular events
including heart attacks and strokes, lives saved and disability-adjusted
life years averted, and implementation costs and return on investment
[23]. Based on projections, the roadmap is refined to prioritize
highest-impact interventions, sequence interventions appropriately, and
allocate resources efficiently.

The fifth step tests interventions and innovations over approximately
six to twelve months, piloting interventions on a limited scale to assess
feasibility, acceptability, and effectiveness before broader rollout. Pilot
sites are selected based on adequate capacity and leadership commit-
ment, ensuring diversity across urban and peri-urban settings and
different population characteristics, and starting with communities
positioned for early success. Implementation incorporates learning cy-
cles with clear timelines for pilot phases, regular pause-and-reflect ses-
sions, and documentation of implementation challenges and
adaptations. Monitoring tracks both process indicators such as training
completed and protocols adopted and outcome indicators such as
cascade-of-care improvements, while gathering qualitative feedback
from providers and patients.

The sixth step replicates and scales successful interventions on an
ongoing basis, expanding throughout the city and establishing mecha-
nisms for sustainability. Successful interventions are standardized
through documented protocols, training materials, and tools, with
implementation guides developed for new sites and quality standards
and monitoring mechanisms established [24]. Scale-up is phased,
expanding to additional sites in waves while building capacity pro-
gressively and maintaining quality while increasing coverage. Sustain-
ability is ensured by integrating interventions into routine health system
operations, securing ongoing funding through city or health budgets,
and building local capacity for continuous improvement.

1.4. Adapting to city context

Cities vary in their baseline capacity and readiness for cardiovascular
population health interventions, and the CARDIO4Cities approach can
be adapted to three maturity levels. Launching cities are characterized
by limited standardized cardiovascular risk detection, absence of treat-
ment guidelines or clinical decision support, limited awareness of car-
diovascular risk factors among population and providers, and
fragmented or paper-based health information systems. Partners in
launching cities focus on establishing basic detection and treatment
protocols, training frontline health workers, implementing simple data
collection systems, and building foundational partnerships.

Progressing cities have established cardiovascular disease data
collection mechanisms, defined pathways to detection and care, some
standardized treatment approaches, and emerging digital health
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Fig. 1. The CARDIO pillars.
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infrastructure. Partners in progressing cities focus on standardizing and
expanding access to quality care, improving cascade-of-care indicators
across the city, strengthening intersectoral collaboration, and enhancing
data systems for real-time monitoring.

Optimizing cities provide regular monitoring and follow-up for
people at cardiovascular risk, support decisions with continuous data
collection and review of key indicators, have capacity for personalized
treatment approaches, and possess advanced digital infrastructure.
Partners in optimizing cities focus on improving coordinated team-based
care, narrowing disparities in outcomes across population groups,
implementing precision population health approaches, and leveraging
artificial intelligence (AI) and advanced analytics.

1.5. Data requirements and technology

Regardless of technological sophistication, all participating cities
should collect and monitor a minimum set of indicators to track progress
against cascade-of-care targets for the three main cardiovascular risk
factors. For hypertension for example, monthly indicators include the
number of adults detected with elevated blood pressure at or above 140/
90 mmHg or local threshold, the number on antihypertensive treatment,
and the number of treated patients achieving control. Quarterly in-
dicators include detection rate calculated as detected divided by esti-
mated prevalence, treatment rate calculated as on treatment divided by
detected, and control rate calculated as controlled divided by detected.
Annual indicators include cardiovascular event rates for heart attacks
and strokes where available.

Cities should progressively build digital capacity to support imple-
mentation, moving from basic paper-based registries with periodic data
entry into spreadsheets, through intermediate electronic registries with
standardized data entry and periodic dashboard generation, to advanced
integrated electronic health records with real-time dashboards and
automated alerts and reminders, and ultimately to optimized interop-
erable systems across facilities with predictive analytics and Al-
enhanced decision support.

For cities with advanced data infrastructure, Al can enhance preci-
sion in four domains. Machine learning models can quantify local de-
terminants by identifying social, economic, and environmental factors
driving cardiovascular risk at neighborhood level, enabling targeted
interventions [5]. Integration of health data with intersectoral datasets
covering sectors such as housing, food access, security, education and
transportation can generate actionable insights revealing intervention
opportunities beyond the health sector. Predictive models can direct
resources by identifying individuals and communities at highest risk,
enabling proactive outreach and efficient resource allocation [25].
Real-time analytics can enable continuous improvement by supporting
rapid learning cycles and adaptive implementation.

1.6. Regional scaling

Regional coalitions of funders and implementation partners can
accelerate scaling by sharing mechanisms across multiple cities. Benefits
include common governance structures reducing administrative burden,
pooled digital infrastructure lowering per-city costs, standardized
technical tools enabling rapid replication, shared learning networks
accelerating improvement, and collective advocacy strengthening policy
influence. In Latin America, for example, a regional coalition anchored
in Sao Paulo enables cities across the region to adopt CARDIO4Cities
through shared cascade-of-care dashboard platforms, standardized
training curricula and materials, common quality improvement frame-
works, regional learning exchanges, and coordinated advocacy for
supportive policies.

Smaller cities face similar challenges but often with more limited
technical and financial resources. Regional coalitions can lower barriers
by providing ready-to-use implementation tools, offering technical
assistance and mentorship, enabling participation in shared digital
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platforms, and facilitating access to catalytic funding.
1.7. Overcoming implementation challenges

Stakeholders charged with implementing a population-level
approach typically face several challenges. Fragmented health infor-
mation systems, whether undigitized or digitized across different tech-
nology platforms, make it difficult to obtain timely and actionable
insights. Solutions include starting with simple registries, using stan-
dardized tools, and building toward interoperability progressively
through strategic partnerships with digital health providers, academic
institutions, and multilateral organizations. Limited digital literacy and
technical capacity constraints often result in decision-making that re-
mains opinion- rather than evidence-based, requiring training, intuitive
interfaces, and adequate technical support. Data privacy concerns
complicate the use of data and technology, requiring clear governance,
security measures, and transparency to build public trust.

Insufficient political priority for addressing cardiovascular disease
hampers action, particularly in low- and middle-income countries where
noncommunicable disease initiatives received less than 2% of global
development assistance. Solutions include demonstrating the economic
case, engaging champions, and aligning with existing priorities [26].
Limited funding can be addressed by starting with low-cost in-
terventions, leveraging existing resources, and building the case for in-
vestment through demonstrated impact. Provider resistance to change
requires engaging providers in the design process, demonstrating the
benefits, and providing adequate training and support. Weak intersec-
toral coordination requires establishing formal governance, defining
shared goals, and creating accountability mechanisms.

When detection rates are not improving, partners should review
screening protocols and coverage, assess whether screening is reaching
target populations, consider additional community-based screening
venues, and evaluate provider adherence to universal measurement.
When treatment rates are not improving, partners should review referral
pathways from screening to treatment, assess medication availability
and affordability, evaluate provider adherence to treatment protocols,
and consider barriers to patient access and follow-up. When control
rates are not improving, partners should review treatment intensifica-
tion practices, assess medication adherence support, evaluate follow-up
frequency and quality, and consider patient-centered barriers, including
side effects, costs, and access.

1.8. Monitoring, evaluation, and learning

Regular monitoring enables adaptive implementation and contin-
uous improvement. Monthly review by the operations committee ex-
amines cascade-of-care indicators by facility and district,
implementation progress against milestones, and emerging challenges
and proposed solutions. The quarterly steering committee review ex-
amines progress toward targets, resource utilization, and the strategic
adjustments needed. Annual evaluation includes comprehensive
outcome assessment, cost-effectiveness analysis, lessons learned docu-
mentation, and target and strategy refinement.

Built-in learning cycles are essential for effective implementation.
Pause-and-reflect sessions provide regular structured discussions to re-
view data, gather feedback, and identify improvements. Rapid cycle
testing enables small-scale tests of changes before broader imple-
mentation. Systematic documentation captures lessons learned, adap-
tations made, and outcomes achieved. Knowledge sharing through
participation in city-to-city learning networks contributes to the
regional and global evidence base.

2. Conclusions: a call to action

Cardiovascular disease remains the leading cause of death world-
wide, with a burden that continues to grow in underserved populations
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despite the availability of ample scientific evidence and technology in-
novations, coupled to effective prevention and treatment strategies.
Cities, as the locus of an increasing majority of the global population,
have both the imperative and the opportunity to address this challenge.

CARDIOA4Cities provides a structured, evidence-based pathway for
translating what is known about cardiovascular health and care into
population-level action. The approach has demonstrated feasibility and
impact across diverse urban contexts, from Sao Paulo to Ulaanbaatar to
Dakar, and is now being implemented in more than 40 cities worldwide.
This roadmap equips city health officials and their partners with the
operational guidance needed to establish governance structures that
enable sustained action, set ambitious but achievable targets for car-
diovascular risk factor control, design locally appropriate intervention
packages, implement with built-in learning and adaptation, scale suc-
cessful approaches throughout the city, and contribute to regional and
global efforts to reduce cardiovascular disease burden.

The tools and strategies presented here are not theoretical—they
have been tested and refined through real-world implementation. Cities
that adopt this approach join a growing network of urban leaders
committed to improving cardiovascular health for their populations.
The time for action is now. With nearly 80% of cardiovascular disease
burden attributable to modifiable risk factors, the opportunity to pre-
vent millions of premature deaths is within reach. CARDIO4Cities pro-
vides the roadmap; city leaders must provide the commitment to follow
it.
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