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ABSTRACT

ARTICLE HISTORY

People in low- and middle-income countries experience heart disease at alarming rates. As
urbanization accelerates, cities can drive innovative partnerships to improve prevention and
management of heart disease, bringing government, business and civil society together.
Through Better Hearts Better Cities, we pioneered a people-centered and multisector initiative,
guided and owned by local city authorities, to address cardiovascular disease and its underlying
causes within the context of rapid urbanization, reaching millions of people. Cities across the
world can apply its strategy, consisting of six pillars named CARDIO, shorthand for Care, Access,
policy Reform, Data and digital, Intersectoral collaboration and local Ownership.
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Introduction
Most of the world’s burden of cardiovascular disease
falls on low- and middle-income countries (World
Health Organization (WHO) 2021). At the same time,
the trend of rapid, often unplanned urbanization is
reshaping the developing world. The proportion of the
world’s population living in urban areas rose from 34%
in 1960 to 56% in 2019 (The World Bank 2021), and the
UN Population Division projects that it will reach 68%
by 2050 (United Nations (UN) 2019). In real terms, the
global urban population will grow from 4.2 billion to
6.7 billion by 2050, and the majority of this growth will
take place in low- and middle-income countries with
Asia and Africa accounting for 90% of the projected
increase (UN 2019). With urbanization drawing people
to cities, urban health systems in low- and middleincome countries have registered new cases of heart
disease at alarming rates (Sarki et al. 2015). Health
officials are struggling to keep up (Elsey et al. 2019).
These factors make cities an ideal proving ground
for innovative interventions to improve prevention
and management of cardiovascular disease. At the
same time, emerging digital technologies can help
public officials quickly adapt to urban public health
and health care ecosystems, making them more
responsive to these new demands (WHO 2020). The
key to success is to re-imagine how the urban built
space can be utilized to proactively reach individuals at
risk, providing them with convenient access points to
cardiovascular health screening followed by referrals
to appropriate care.
Through the Better Hearts Better Cities initiative,
the Novartis Foundation and its partners have pio
neered a new way to address cardiovascular disease
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and its underlying determinants within the context of
rapid urbanization in low- and middle-income coun
tries, reaching millions of people through an initiative
guided and owned by local authorities. Working with
government and other key stakeholders, managers of
health and care programs can apply the initiative’s
strategy, consisting of six pillars we have named
CARDIO, in other urban contexts where resources
are similarly constrained.

Heart health in an urbanizing world
Cardiovascular disease (CVD) is the single leading
cause of death worldwide, killing 17.9 million people
annually according to the WHO (2017). Around the
world 1.13 billion people are estimated to have
hypertension – the prime risk factor for fatal CVD
events such as heart attack or stroke – with twothirds of these living in low- and middle-income
countries (LMICs) (WHO 2021). WHO reports
that 75% of the deaths from CVD occur in LMICs
(WHO 2011).
The connection between urbanization and poor
cardiovascular health is clear. Economic activities
associated with urbanization, such as manufacturing
or office work, tend to be more sedentary than laborintensive pursuits such as agriculture. Migration from
rural areas to cities is also typically accompanied by
changing diets, with reduced access to fresh fruit and
vegetables and greater intake of processed foods high
in fat and sodium – along with a higher likelihood of
tobacco and alcohol use (Hawkes et al. 2017).
Unplanned urban growth characteristics of LMICs
typically means spotty coverage with health facilities,

Head, Novartis Foundation, Fabrikstrasse 2, Basel 4056, Switzerland

© 2021 The Novartis Foundation. Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/bync-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or
built upon in any way.

2

A. AERTS AND J. I. BOUFFORD

poor sanitation (Neiderud 2015), and few provisions
for active lifestyles, like public green and recreational
areas (Ramaiah and Avtar 2019). In response, urban
design is increasingly informed by health considera
tions, particularly design impacts on noncommunic
able diseases. To promote residents’ health, for
example, urban planning is shifting from enabling
sprawl, which requires frequent and widespread vehi
cle use, to promoting higher population density,
coupled with a move away from reliance on automo
biles to greater utilization of public and active trans
port (Nieuwenhuijsen 2018).

A strategic approach to heart health in urban
environments
Such important tactical considerations, however, will have
limited effect if they are not part of a ‘whole-of-city’
approach that maximizes opportunities to improve heart
health at the population level. In 2016, the Novartis
Foundation and its partners recognized the need for
a new strategy that would integrate disaggregated health
initiatives into a structured, urban health ecosystem – one
that addresses both the underlying determinants of cardi
ovascular health and weaknesses in the public health and
health care systems, while putting people at the center.
This new strategy would also re-imagine how the urban
built space could be leveraged to improve cardiovascular
health. This means identifying various relevant touch
points that individuals have with their urban environment,
identifying potential access points to CVD screening, then
tailoring outreach activities to engage individuals at risk
and support them through the journey from screening
into health management and care (Figures 1 and 2).
Acting on a population health emergency of this
size requires political support from city authorities
and a range of multisectoral partners. Together, we
convened city officials and companies from multiple

sectors along with health-care providers, NGOs, and
individuals from urban communities themselves to
identify whole-of-city solutions.
We developed partnerships in three cities –
Ulaanbaatar, Mongolia; Dakar, Senegal; and São
Paulo, Brazil – cities facing high rates of CVD, to
launch Better Hearts Better Cities, an initiative that
marshals data and digital technology, previously
untapped community resources, and multisector part
nerships to make cardiovascular health a locally man
aged priority in fast-growing urban areas. Ethical
clearance was obtained in all three countries for the
implementation and evaluation of the Better Hearts
Better Cities initiative. Results to date indicate that the
approach has the potential for adaptation and replica
tion by other cities around the world.

The urban context
Despite some differences (with over 12 million peo
ple, São Paulo is nearly ten times the size of
Ulaanbaatar) these three cities have several things
in common. Most important is their shared story of
rapid, unplanned development. Over the last two
decades São Paulo’s population increased by 30%
(Macrotrends 2021a), Dakar’s by 69% (Macrotrends
2021b), and Ulaanbaatar’s by 109% (City
Population 2021) according to data compiled by
the United Nations. Such extreme growth chal
lenges urban development, infrastructure planning
and social-service provision. These cities also exhi
bit similar social trends, including increasingly
sedentary lifestyles and changing diets, making
them hot spots for hypertension and CVD. In São
Paulo one in four adults over 25 suffers hyperten
sion (Campbell et al. 2019), similar to rates of
25.6% of adults in Ulaanbaatar (Potts et al. 2020)
and 24.7% in Dakar (Macia et al. 2016).

Figure 1. Concept for creating a whole-of-city, heart-healthy ecosystem in São Paulo. Created by Instituto Tellus, Yara Baxter,
Johannes Boch.
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Figure 2. Shifting cities from implementing disaggregated health initiatives to fostering an ecosystem for supporting heart health.
Created by Instituto Tellus, Yara Baxter, Johannes Boch.

CARDIO: a six-pillar strategy for reducing heart
disease
In collaboration with city authorities and local partners,
we developed a strategy that consisted of six pillars that
we later branded as CARDIO – shorthand for quality
Care, Access, policy Reform, Data and digital technol
ogy, Intersectoral collaboration, and local Ownership.
Pillar 1: improve quality of CARE
This means bringing local hypertension protocols and
clinical algorithms in line with established guidelines,
such as those developed by the European Society of
Cardiology or jointly by the American College of
Cardiology and the American Heart Association,
translating them into clinical decision-making tools
and simple treatment algorithms, and providing
health workers with technical training on their use.

tools (Figure 3). These same actors are then trained
to deliver accurate health information and refer
people needing follow-up to the health system.
Pillar 3: REFORM policies
Policy reform is essential to ensuring that all have
equitable access to improved dietary options and
opportunities for exercise, putting heart-healthy
choices within reach of all. In Ulaanbaatar, the gov
ernment introduced tobacco taxes as recommended
by the World Health Organization, and the managers
of the initiative worked with the national food associa
tion to decrease salt in processed food. In all three
cities, health advocates worked with local officials and
national policymakers to reform policies, boosting the
availability of heart-healthy foods and spaces for
exercise.
Pillar 4: leverage DATA and DIGITAL technology

Pillar 2: ensure ACCESS
Bringing health and care closer to where people live
and work requires training non-health actors to per
form regular outreach and hypertension screenings
at a variety of unconventional, high-traffic public
venues across the city. Screening is done with sim
ple-to-use, automated blood pressure measurement

Digital and data-driven technologies in health provide
an opportunity to truly reimagine health systems,
from being reactive, to becoming proactive, predictive,
and ultimately preventative. Yet city authorities face
challenges making health decisions based on clinical
outcomes and recent data. Data reports produced by
the World Health Organization, which can lag real-
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Figure 3. Community hypertension screening held at the Itaquera Metro Station, a major traffic intersection linking a shopping
center, a sports stadium, public services, metro and bus station, with a capacity of 60,000 passengers per hour.

time information by one or two years, often provide
the primary evidence base for decision-making per
taining to CVD. The Better Hearts Better Cities initia
tive introduced the systematic tracking of progress and
data on hypertension diagnosis, treatment and control
rates, for use in real-time (Novartis Foundation 2021,
Boch et al. forthcoming). Data collected during the
initiative are currently being used by the health autho
rities in Ulaanbaatar to further investigate the connec
tion between health indicators, urban structures, and
environmental and social components.
Digital technology also allows us to deliver health
and care closer to where people live, work, and play.
New sensors, Internet of Things solutions, and remote
monitoring technologies can help people self-screen
for CV risk factors, accelerating detection, and
empowering patients to take more responsibility for
managing their own health. Ideally, digitized systems
will allow people to own their own health data and
share it with health providers of their choice.

Pillar 5: Create an INTERSECTORAL coalition
While donors played a catalytic role in Better Hearts
Better Cities, public- and private-sector stakeholders
from across each of the cities, spanning health, urban
planning, finance, technology, education, work, insur
ance, and food and agriculture, then designed the initia
tive. In each city, we worked with city authorities to
establish a steering committee focused on broad strate
gic direction, which included the cities’ mayor or other
political representatives, and senior public managers
with responsibilities for relevant sectors, including
health, education, and agriculture. A second, opera
tional committee, comprised of health professionals
and technical experts from various sectors, was respon
sible for implementing strategy and reporting on inter
ventions. We identified individuals to serve on these
committees through a comprehensive stakeholder map
ping carried out at the start of the initiative. Together,
these individuals manage the initiative.
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Pillar 6: ensure local OWNERSHIP
Success rests with ensuring that local partners own
responsibility for designing, implementing, and mon
itoring the initiative. In São Paulo, we began by working
with the city authorities and local stakeholders through
a design-thinking process that identified critical chal
lenges affecting the value chain for hypertension. We
then co-created solutions for better preventing and
treating hypertension, including promoting healthy
lifestyles, empowering patients, and improving the effi
ciency and quality of care in primary health centers,
reducing the list to 30 interventions that were feasible
and cost-effective. City authorities became determined
to improve the performance of the primary health sys
tem when they saw that long wait lists for specialized
care had made it impossible to reduce CVD rates.

Mainstreaming built space considerations
across the CARDIO strategy
Successfully implementing the CARDIO strategy
required leveraging opportunities unique to each
of the three physical urban environments.
Drawing on lessons from previous public-private
partnerships and cardiovascular health programs
in LMICs, our teams mapped their local health
systems, locating weaknesses in hypertension iden
tification and treatment and identifying the under
lying determinants of high blood pressure that we
could address. Primary health facilities were out
fitted with blood pressure screening corners, and
policies were modified to require all clients to
screen their blood pressure.
A broader aim was to address living conditions that
affect health, bring health and care closer to where
people live, and build coordinated care pathways for
patients to improve hypertension detection, treatment,
and control. This meant decentralizing access to CVD
interventions. Working with city authorities and part
ners, we conducted territory analyses, identifying mar
kets where fresh food was sold (from supermarkets to
street markets and vegetable stands), popular fast-food
chains, city parks and green spaces, fitness centers, and
large commercial areas that could be used for screen
ing, outreach and education, and physical activities. We
also mapped local organizations with whom we could
partner on program initiatives.
In São Paulo, for example, locally collected data
showed men were less likely than women to seek
cardiovascular care in health facilities. To address
this gender disparity, we reached out through hyper
tension information and screening access points in
physical locales where men tend to congregate on the
way to work or during leisure time, including in local
markets, the Corinthians professional football club
stadium, and metro stations.
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To position access points in areas with the highest
population touch points, we mapped people flow
within the city, identifying district city hall, schools,
citizen services organizations, shopping centers, metro
stations, the football stadium, samba clubs and com
petitions, weekly farmers markets, and ad hoc popular
events as the most highly trafficked locations. We
installed CVD screening access points in these loca
tions, prioritizing areas that would not disrupt people
flows. These activities led city health authorities to
develop standard operating procedures for commu
nity engagement in these locations.
To strengthen the CVD prevention ecosystem, we
worked with partners to increase access to healthy
foods within city limits and to expand opportunities
for healthy physical activities. In Dakar, for example,
we worked with agricultural producers from regions
outside the city to boost the supply of fresh, healthy
foods within the city proper. This engagement began
with a workshop titled ‘Agriculture and Urban Health:
Consuming Fresh Products in Dakar,’ which brought
together 30 leaders from Senegal’s health and agricul
ture sectors to review dietary habits; models for sus
tainably increasing production and the supply of fresh,
healthy, quality foods; and to ultimately develop
a roadmap for operationalizing solutions.
In all cases, we leveraged the built environment to
create opportunities for behavior-change education and
physical activity. Local health authorities engaged com
munity leaders to make physical health and nutrition
education available in city workplaces and schools. As
part of this work in Dakar, for example, we supported
the establishment of the Dakar Workplace Health
Coalition, comprised of 18 companies representing
more than 36,000 employees. The coalition’s mandate
is to create an enabling environment for introducing
healthy foods and physical education opportunities into
the workplace, among other interventions aimed at
reducing employees’ risk of CVD (Ndione and Aerts
et al. 2021). In Ulaanbaatar, the Ministry of Health and
local partners organized events for various age groups,
including dancing in the city square.

Results
Initial results indicate Better Hearts Better Cities is
already having a substantial positive impact on popula
tion health. Preliminary data indicated an almost threefold increase in blood pressure control (BP) in São
Paulo and Dakar within just one, respectively, 2 years
of CARDIO implementation, achieving 31%, respec
tively, 19% BP control rates (Novartis Foundation
2021, Boch et al. forthcoming). Given the existing evi
dence linking uncontrolled hypertension to the risk of
stroke and heart attack, we anticipate a subsequent
reduction in the number of people suffering from
these life-threatening attacks.
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As an output of establishing new information sys
tems, within two years the three cities were collecting
real-time, actionable data. Acting on that data saw city
authorities shift their mindsets to embrace real-time
decision-making, which enabled them to respond
more efficiently to their populations’ health needs.
In São Paulo – where interventions reached
1.5 million people – at the start of the initiative, only
one in three primary health centers had aggregated
reports on the number of hypertensive patients receiv
ing care. A year later, all facilities were maintaining
aggregate data, which has become routine for proper
hypertension management.
To ensure the initiative remains sustainable after
our initial catalytic investment, advocates and policy
makers involved from the beginning have continued
to strengthen and expand buy-in from government
and other partners, in the form of commitments to
provide long-term funding. Most notable are policy
successes such as in Mongolia’s Ministry of Health
where funding for primary care increased significantly
between 2017 and 2019, the National Health
Insurance fund boosted financial support to primary
health centers by about 300% and raised reimburse
ments for hypertension medications, paid for in part
by a nationwide tobacco tax (Saric et al. forthcoming).

Conclusion
The future is clear: humanity is congregating in
cities. Urbanization presents broad public health
challenges, but, fortunately, cities also provide
opportunities to use tools and resources which,
with modest investment, will allow health and poli
tical leaders to prevent many of urbanization’s
negative health impacts. With a comprehensive
strategy like CARDIO, city authorities and their
partners can take a ‘whole of city’ approach to
improving population health. This requires making
targeted improvements in the way the health sys
tem functions, aided by the adoption of new tech
nology and data analytics. It also requires
stakeholder engagement to leverage the urban
built space in ways that support the broader strat
egy. The CARDIO approach demonstrates how
a convener and catalyzer, in this case the Novartis
Foundation, can transform health and care with
strategies that work locally and can be replicated
in cities globally, improving health outcomes for
millions of people, accelerating the achievement of
Sustainable Development Goals.
Readers can find further information on Better
Hearts Better Cities here: https://globalhealthpro
gress.org/collaboration/better-hearts-better-cities/
and here: https://www.novartisfoundation.org/pastprograms/better-hearts-better-cities
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