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Abstract
The concept of social determinants of health (SDOH) describes the complex inter-
play of social, economic, cultural, and environmental forces that influence health and 
illness and result in health inequities in society. In cardiovascular disease (CVD), 
SDOH play a significant role in contributing to the severe morbidity and mortal-
ity that various cardiovascular diseases inflict on our societies. The components of 
SDOH include wealth/income, employment status, education, social interactions/sup-
port, access to medical care (including mental health services), housing, transporta-
tion, physical environment (including availability of green space, water/sanitation, 
air pollution, noise pollution), work environment, access to good nutrition, social and 
community networks, access to technology and data, exposure to crime/social dis-
order/violence, exposure to adverse law enforcement/bad governance, and cultural 
norms. Leveraging reliable SDOH data is critical to addressing healthcare needs of 
the community. At-risk populations must be connected to the appropriate resources 
needed to overcome these barriers to access to achieve better health outcomes. This 
review explores this theme with a focus on several vulnerable populations and offers 
possible strategies to reduce these inequalities. The Heart Institute of the Caribbean 
(HIC) was founded in 2005 to improve access to quality medical and cardiovascular 
services, made available to everyone regardless of their socioeconomic status. HIC 
has encountered and learned to navigate a myriad structural, institutional, socio-eco-
nomic, cultural, and behavioral barriers to appropriate CVD care for vulnerable popu-
lations in Jamaica and the wider Caribbean. The successes attained and the lessons 
learned by HIC can be replicated in other nations to address social determinants that 
impede cardiovascular and medical care in vulnerable populations and may alleviate 
the access gap in high-quality care in developing countries and in underserved and 
marginalized communities in developed countries.
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1 |  INTRODUCTION

The World Health Organization (WHO) defines social deter-
minants of health (SDOH) as “the circumstances in which 
people are born, grow, live, work, and age, and the systems 
put in place to deal with illness.”1 This simple but effective 
definition conveys the appropriate message that SDOH re-
flect the complex interactions of social, economic, cultural, 
and environmental forces that influence health and illness and 
result in health inequities in society. SDOH influence differ-
ent communities and diseases in different ways. For example, 
a lack of accessible transportation in an underserved com-
munity could be a driving force behind poor patient clinic 
follow-up. Poor clinic follow-up may then result in increased 
complications, hospitalizations, and morbidities in conges-
tive heart failure patients. SDOH factors, if not examined 
closely, may act as confounding variables impeding effective 
healthcare delivery. In cardiovascular disease (CVD), SDOH 
play a critical role in contributing to the severe morbidity and 
mortality that various cardiovascular diseases inflict on our 
societies. To improve cardiovascular healthcare outcomes for 
vulnerable and marginalized populations, increased attention 
must be given to SDOH. This review will explore this theme 
with a focus on several vulnerable populations and will offer 
possible strategies to reduce these inequities based on lessons 
from the Heart Institute of the Caribbean (HIC) experience.

1.1 | Cardiovascular disease, health 
inequalities, and health inequities

Health inequalities are a generic term that refers to meas-
ured differences in the health status of individuals or groups. 
These are observations without any moral judgments and 
could be due to demographic, genetic, social, or other fac-
tors. Health inequities (also known as health disparities) are a 
subset of health inequalities that denotes an unjust difference 
in health status between groups that could have been avoided 
by reasonable means.2,3 These health inequities are usually 
the result of social factors such as poor governance, corrup-
tion, or cultural exclusion.

Cardiovascular disease—mainly heart attacks and 
strokes—accounts for most noncommunicable Disease 
(NCD) deaths with approximately 17.9  million deaths 
yearly.4 An estimated 15 million people die from a NCD be-
tween the ages of 30 and 69 years; over 85% of these "pre-
mature" deaths occur in low- and middle-income countries.4

In 1906, the Italian Political Economist, Vilfredo Pareto 
noted that 80% of the wealth in Italy was owned by 20% of the 
population, a concept that has become known as the “Pareto 
Principle.”5-7 He further opined that income and wealth dis-
tribution in all countries is uneven with a minority of the pop-
ulation controlling the bulk of the wealth. He suggested that 

all societies follow a regular pattern of income and wealth 
distribution which can predictably explain the inequality in 
the society.

The Pareto Index measures inequality of income distribu-
tion in each society. More than 100 years later, the underly-
ing logic behind Pareto's principle and the Pareto index still 
exist and can largely be seen in the distribution of the social 
determinants of health within communities and between na-
tions. Healthcare access and utilization appear to follow the 
same principle with 20% of the population utilizing 80% of 
global healthcare resources.7,8 Favorable social healthcare 
indices are also more likely to be found in minority afflu-
ent communities in a disproportionate distribution compared 
to majority, poorer, or disadvantaged communities.9 Income 
inequality plagues marginalized communities and ethnic mi-
norities. It is therefore not surprising that unfavorable social 
determinants of health appear to disproportionately affect 
ethnic minorities and other marginalized social classes.

An analysis of the technological disparities in global 
healthcare provides further verification of the Pareto status 
quo. Less developed communities do not have access to the 
latest health innovations and technology, as compared to 
their more developed counterparts. Less developed nations 
also lack adequate access to new advances in diagnosis and 
treatments due to the cost-intensive nature of the new test-
ing modalities and therapies, limited access to capital and 
lack of appropriate infrastructure and human capital. For 
example, during the current COVID pandemic, a study in a 
large health system found that Black patients were 40% less 
likely to participate in telemedicine compared to White pa-
tients after controlling for individual and community-level 
attributes.10 A limited adoption of new technology and inno-
vation by vulnerable populations is a factor contributing to 
health inequities.

1.2 | Components of SDOH

The components of SDOH include wealth/income, employ-
ment status, education, social interactions/support, access 
to medical care (including mental health services), housing, 
transportation, physical environment (including availability 
of green space, water/sanitation, air pollution, noise pollu-
tion), work environment, access to good nutrition, social and 
community networks, access to technology and data, expo-
sure to crime/social disorder/violence, exposure to adverse 
law enforcement/bad governance, cultural norms, access 
to power supply and broadband internet, good/bad govern-
ance/leadership.1,11,12 These all affect factors related to car-
diovascular health and well-being by influencing primordial 
and primary risk factors for cardiovascular disease, access to 
healthcare, compliance with therapy, and preventive medi-
cine efforts.
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Studying the individual components of SDOH is chal-
lenging as the various components interact with each other 
and their effects are difficult to clearly delineate. However, 
some components have been studied more extensively than 
others in respect to cardiovascular disease. For example, low 
educational attainment has been shown to be strongly asso-
ciated with ischemic heart disease mortality and cerebrovas-
cular disease mortality in the United States and 11 European 
countries.13 These educational disparities have also worsened 
with time. A study using US census data showed that a wid-
ening education-based difference in cardiovascular death was 
responsible for 17.4% of the overall gap in life expectancy, 
second only to cancer.9 Education is directly related to health 
literacy and income, both of which have a large impact on 
cardiovascular disease service delivery.14,15 Regarding em-
ployment, various job types have been shown to have asso-
ciations with cardiovascular disease.16 Unemployment was 
shown to also be associated with myocardial infarction and 
other cardiovascular ailments.17,18

1.3 | Vulnerable populations

Several populations are at greater risk of poor cardiovascular 
healthcare in our society. We will refer to these subsets of the 
population as vulnerable populations. Minority ethnic popu-
lations, persons with disability, homeless people, the poor, il-
legal immigrants, indigenous populations, individuals in low 
resource nations and the LGBTQIA+population are all af-
fected in different ways by SDOH that place barriers in their 
access to healthcare. Minority populations in all nations face 
linguistic challenges and structural barriers to limit or im-
pede access to healthcare. Linguistic challenges also impair 
health literacy. In the United States for example, even though 
the US Department of Health and Human Services states that 
“healthcare providers must offer language assistance to in-
dividuals who have limited English proficiency and/or other 
communication needs, at no cost to them, to facilitate timely 
access to all healthcare and services” in its published National 
Standards for Culturally and Linguistically Appropriate 
Services in Health and Health Care, that standard is not met 
in most facilities and a lack of linguistic services does affect 
health outcomes.19,20

In developing countries, poverty is the main factor that 
defines vulnerable populations.21,22 Poverty restricts ac-
cess to healthcare as poor people cannot afford to pay for 
both preventive and therapeutic health services and univer-
sal healthcare is not available in most developing countries. 
For example, in rural Jamaica, only 4% have health insur-
ance and only 62% have access to any healthcare provider.23 
Developing countries (compared to developed countries) also 
have challenges with food security/nutrition and education/
literacy which are essential components of SDOH.

1.4 | Racism, colorism, and tribalism

Bailey et al, defined structural racism as the totality of ways in 
which societies foster racial discrimination through mutually 
reinforcing discriminatory systems of housing, education, 
employment, earnings, benefits, credit, media, healthcare, 
and criminal justice.24 Racism is a big contributor to health 
disparities in various ways as it plays a role in the disparities 
in other relevant components of the SDOH like employment, 
housing, transportation, education, etc. It also influences 
healthcare delivery directly through inequities of access and 
overt or implicit provider bias.

A patient should not expect to receive a lower standard of 
care because of his/her race, gender, sexual orientation, age, 
or any other demographic characteristic. Provider bias refers 
to attitudes and subsequent behaviors by healthcare provid-
ers that limit patient access and choice in medical care; and 
these are usually informed by implicit prejudices related to 
the patient characteristics such as race.25,26 Several studies 
have shown that provider bias is prevalent against vulnerable 
populations like minorities and immigrants.27-29 This has a 
direct impact in cardiovascular disease as it limits referral to 
specialists, referral for care, referral for testing and effective 
treatment. In a study that examined how physicians manage 
chest pain, an analysis of race-sex interactions showed that 
black women were significantly less likely to be referred for 
catheterization than white men (odds ratio of 0.4).30 A sys-
tematic review found that institutional racism in the forms 
of residential racial segregation and mass incarceration are 
linked to the incidence of hypertension, and interpersonal/
individual racism has a consistent direct association with 
increased ambulatory blood pressure.31 The interaction of 
minority populations with law enforcement agencies and the 
criminal justice system has also been documented to have 
adverse health consequences.32,33 The recent protests in the 
United States calling for changes in policing and judicial sen-
tencing for black Americans reinforce the urgency and cen-
trality of SDOH at the societal level.34

In the developing world, racism takes a different form. 
Histories of colonial subjugation have left long-term so-
cial and economic repercussions in former colonies across 
Africa, the Caribbean, and South America. Bad governance 
and tribalism are also recurring adverse SDOH. In ethnically 
homogeneous nations, overt racism is often replaced by col-
orism, whereby those of lighter skin tones are accorded social 
advantage, even in majority black populations.35-37 For exam-
ple, Jamaica—whose population is over 90% black—suffers 
from deeply societally ingrained colorism.38,39 A 2017 report 
conducted by the Jamaican government found that 300,000 
of the nation's 2.8 million people (>10%) bleach their skin.40 
Bleaching describes a process through which individuals 
apply skin lotions which often contain nephrotoxic chemicals 
in efforts to reduce melanin concentration and lighten skin 



   | 269MADU et Al.

color.41,42 The resulting kidney damage worsens cardiovascu-
lar disease in the population, in addition to the psychosomatic 
stressful effects of colorism.

In other developing countries, tribalism is the bigger issue 
with majority ethnic groups dominating and oppressing mi-
nority groups causing similar stress effects that racism causes 
in these societies.43,44 Some of this oppression has led to war 
and genocide, as seen in the past with the Biafran genocide 
(1967–1970) and the Rwandan genocide (1994) and even re-
cently with the killings of the Rohingya Muslims in Burma 
(2017). In all these scenarios, a majority population preyed 
on a minority population that spoke a different language or 
had a different religion even though they were both racially 
indistinct.

1.5 | Effects of stress on neurobiology and  
CVD

Various SDOH mediate their adverse effects on cardio-
vascular disease through stress-associated neurobiological 
mechanisms. Poverty, unemployment, underemployment, 
poor work conditions, racism, segregation, poor housing, air 
pollution, noise pollution, exposure to crime are all adverse 
SDOH that lead to increased stress and anxiety. Recent re-
search has shown that stress and anxiety lead to increased 
activity of the amygdala which then activates the hypotha-
lamic–pituitary–adrenal (HPA) axis through projections to 
the hypothalamus, and the sympathetic nervous system (SNS) 
through projections to the parabrachial nucleus, nucleus trac-
tus solitarius and the rostroventral lateral medulla.45,46 HPA 
and SNS activation lead to a chronic inflammatory state and 
atherosclerosis and this mechanistic pathway has been shown 
to lead to increased adverse cardiovascular events in cohort 
studies.47-49

2 |  THE HEART INSTITUTE OF 
THE CARIBBEAN PARADIGM

The Heart Institute of the Caribbean (HIC) was founded in 
2005 with the conviction that access to quality medical and 
cardiovascular services should be available to everyone in 
the Caribbean regardless of their socioeconomic status. This 
mission is anchored on the belief that, at-risk populations in 
all nations and communities (both affluent and poor) must be 
connected to appropriate interventions needed to overcome 
the barriers to access and achieve better health outcomes.50

Cardiovascular disease is the number one cause of death, 
hospitalization and disability in the West Indies.4 Jamaica 
is one of the largest Caribbean islands, with a population 
of almost three million people, but lacked adequate number 
of healthcare professionals, with <3000 doctors available.51 

In response, HIC was established to address the dearth of 
high-quality cardiovascular care on the island.52

The HIC Heart Hospital in Kingston is the only dedicated 
full-service tertiary cardiac center in the English-speaking 
Caribbean region that provides full outpatient and inpatient 
services including complex cardiac surgery, percutaneous 
coronary intervention, peripheral interventions, electrophys-
iology procedures and nuclear imaging under one roof. The 
Kingston facility features an ultra-modern operating theatre 
suite, two interventional cardiology suites, a cardiac emer-
gency room, an 11-bed cardiac ICU, and a telemetry unit, 
with an emergency cardiac ambulance service available 24 h 
a day. There are also additional clinics and satellite locations 
in other towns on the island (Mandeville, established in 2007, 
Ocho Rios in 2010, Spanish Town in 2015 and Montego Bay 
(with an additional Interventional Cardiology suite) in 2020) 
which provide outpatient care and diagnostics. The arrival of 
HIC’s facilities greatly improved access for the population. 
The patient growth and demand over the 15-year period has 
been substantial (see Figure 1).

Before the establishment of HIC, there was no cardiac 
center of excellence in Jamaica or anywhere in the English-
speaking Caribbean resulting in severe limitation of access to 
CVD care for the most vulnerable. The more affluent mem-
bers of the society found care mostly in the United States 
with medical flights to Miami and other cities in Florida as 
the only option. The establishment of HIC has reduced the 
need for these flights as excellent high-quality cardiovascular 
services are now offered on the island.

Bureaucratic hurdles were a significant challenge in the 
initial efforts to establish the HIC. A disjointed and unwieldy 
approval process added significantly to the financial risk ex-
posure and general cost of doing business. This is common 
with developing countries and arises partly because of skep-
ticism and partly because of the complexity of the operations 
that HIC was proposing. Surmounting these hurdles required 
patience, advocacy and developing relationships with local 
stakeholders with the aim of addressing the unmet needs in a 
way that aligned with the values of the community. There was 
a strong effort made among local stakeholders to change the 
paradigm from short-term fixes and a dependence on foreign 
aid to long-term meaningful and sustainable development.

3 |  POSSIBLE SOLUTIONS TO 
SDOH INEQUITIES

Addressing SDOH directly will need a multipronged, long-
term strategy. It will involve engagement of all stakehold-
ers, public–private partnerships and multilateral agencies 
with defined targets that will aim at reducing health ine-
qualities in various facets of the society and the economy. 
Interventions should include a combination of programs 
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both at the population level to shift the distribution of car-
diovascular risk and also at the individual level focusing on 
high risk members of society.11 Interventions should include 
civic and political engagement, and vectors of change should 
include schools, places of worship, government agencies, 
socio-cultural groups, government policy, non-governmental 
organizations, and other stakeholders.

One important agent that can be employed is technol-
ogy. Mobile technology particularly has the potential to rev-
olutionize access to care and improvement in other SDOH 
especially in its ability to create information parity in the 
population.53,54 Mobile health technology can be used to re-
duce disparities in cardiovascular disease outcomes by over-
coming such barriers as limited access to providers, difficulty 
communicating with providers, and inadequate communica-
tion between patients and providers regarding symptoms.55 
For example, HIC has leveraged telemedicine extensively in 
the organization by employing a robust telemedicine plat-
form (in partnership with Netmedical New Mexico, USA) 
that connects patients in rural locations in Jamaica and other 
Caribbean Islands via video to specialists at HIC and im-
proves access to skill and expertise which ultimately benefits 
the population.

A common hindrance to effective solutions is short po-
litical cycles. Most interventions will need governmental 
support or oversight and the short political cycle hinders 
long-term planning to address these SDOH possible. Funding 
from government agencies and philanthropists for the inter-
ventions has dropped significantly in the current coronavirus 
disease (COVID-19) pandemic.

3.1 | HIC’s models to address the high 
cost of care

The cost of high-quality cardiovascular care in a low resource 
country is daunting. The Jamaican population is largely un-
insured/underinsured with only approximately 15% of the 
population having health insurance.23 Individuals mostly fi-
nance their healthcare needs out-of-pocket and this is a huge 
burden to most patients.

A cross-subsidy model is utilized at HIC to provide access 
to HIC services to all Jamaicans irrespective of socioeco-
nomic status. This model is executed through a differential 
pricing model where a standard rate is offered to patients 
who have health insurance or a third-party guarantor (such 

F I G U R E  1  HIC through the last 
decade

0

2500

5000

7500

10000

12500

15000

17500

20000

22500

25000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Number of Patient Encounters per year: 2008 - 2019

Heart Institute of the Caribbean by the NUMBERS
(2008 - 2019)

144,714

35,396

41,670

4,010

41,537

9,635

Patient Encounters

Cardiac Consultations

Echocardiograms

Cardiac Catheterizations 
and other interventions

Electrocardiograms

Stress Tests: echo, 
exercise and nuclear



   | 271MADU et Al.

as a corporate sponsor), and a markedly subsidized rate is 
offered to patients who are paying solely out of pocket or are 
indigent.

The HIC Cares Membership program is a subscription 
scheme designed to improve access in a cost-effective man-
ner. The program gives participants unlimited free cardi-
ology consultations, electrocardiograms, and significant 
discounts on most HIC services for a nominal yearly fee 
of only USD$275 (<$1 per day). The program currently 
has about 3000 recurrent members and is currently being 
expanded through a partnership with a major insurance 
broker.

Existing banks and financial institutions in Jamaica are 
reluctant to lend money to patients for healthcare needs espe-
cially without collateral requirements. The HIC has partnered 
with a financial company to establish a micro-credit com-
pany—the first and only micro-credit lender in Jamaica—
with the aim of providing unsecured loans to patients to 
access health services. The HIC has also partnered with the 
Caribbean community of retired persons (CCRP) to create 
specific products at a subsidized rate for their 10,000 mem-
bers. These partnerships increase access to healthcare for 
low-income people who otherwise would not have been able 
to pay for it.

The HIC Foundation was established in 2008 with a focus 
to financing care for the most vulnerable patients. In the past 
decade, it has provided about US$1.5  million annually in 
free or subsidized care to indigent patients. The foundation 
is primarily internally funded by a percentage of proceeds 
from HIC and donations are also welcome from the public. 
The foundation also implements and supports free cardiac 
screening programs, sponsors youth development programs 
and sporting activities and funds free cardiac care for patients 
who are unable to pay for their own care.

For these innovations in access to care, the HIC has been 
given several accolades including the “Nation Builder Award” 
and the “Innovation Award” from the National Commercial 
Bank in Jamaica in October 2014 and the “Corporate Social 
Responsibility Award” 2 years in a row from the American 
Chamber of Commerce in Jamaica in October 2015 and 
October 2016.

3.2 | HIC—technology, innovation, and  
education

HIC recognized that appropriate use of technology is funda-
mental for sustainable healthcare development.8 The program 
at HIC was therefore designed to make maximum use of the 
advances in technology focusing on multi-modality systems 
that are readily adaptable to low resource settings, easily ser-
viceable, and durable enough to withstand the stresses of the 
local environment. This enabled HIC to provide high-quality 

cardiovascular technology at a fraction of the cost obtainable 
in the developed Western countries.

HIC has developed “Practice Partners” in all 14 parishes 
across Jamaica. The Practice Partner program builds a re-
lationship between the HIC and general practitioners in the 
community with HIC assisting them in providing cardiol-
ogy consultation and diagnostic services. In this program, 
electrocardiograms, echocardiograms, ambulatory blood 
pressure monitoring and Holter monitoring are carried out 
on-site at the practice partner location, with HIC providing 
support and remote interpretation. For example, the HIC 
mobile echocardiography unit provides echocardiograms 
at satellite locations and practice partner locations with the 
images sent to a cloud-based archiving and retrieval system 
provided by SIMMS Canada with capabilities for real-time, 
rapid interpretation by a HIC cardiologist working remotely. 
This reduces the inequities of access to healthcare in the gen-
eral population which directly tackles a major SDOH. We are 
currently expanding the Practice Partner program to other 
Islands in the region to bring high-quality cardiovascular care 
closer to the population.

HIC focuses on local skills transfer and acquisition and 
the training of local personnel to improve internal capacity 
and to minimize the need for dependence on foreign en-
tities. In the past 15 years, HIC has trained echocardiogra-
phers, nuclear technologists, Cath laboratory technicians, 
Pacemaker Technicians, and other cardiac ancillary staff and 
has provided mentorship for healthcare trainees in basic car-
diovascular medicine care and diagnostics. HIC also works 
closely with other local and regional institutions and facili-
ties to offer physicians at various career stages opportunities 
for cardiology rotations with HIC specialists. HIC has also 
developed strong collaborations with international centers 
of excellence in cardiovascular care including such centers 
as University of Pennsylvania Perelman School of Medicine 
and Yale University. A monthly telecardiology conference is 
held with HIC and Penn faculty focused on carefully selected 
topics addressing the quality of local care in a case-based 
discussion format. This conference is free for local doctors, 
nurses, and technicians with continuing medical education 
(CME) points awarded by the Medical Council of Jamaica 
and the University of Pennsylvania. These collaborations 
have greatly enhanced access to HIC patients and signifi-
cantly improved the quality of care for patients in the region.

Research is a major component of the HIC value proposi-
tion. Over the past 15 years, HIC investigators have made sig-
nificant contributions in the scientific literature documenting 
cardiovascular diseases and therapeutic interventions in the 
Caribbean.

HIC has encountered and has learned to navigate a 
myriad structural, institutional, socio-economic, cultural, 
and behavioral barriers that have acted as adverse social 
determinants to appropriate CVD care for vulnerable 



272 |   MADU et Al.

populations in Jamaica and the wider Caribbean. These 
same challenges that HIC met in Jamaica are present in 
various forms in other low resource nations around the 
world and within poorer and minority communities in the 
more affluent nations. The HIC experience can certainly be 
replicated in other nations to address social determinants 
that impede cardiovascular and medical care in vulnerable 
populations, and in so doing, help build sustainable health-
care capacity and alleviate the access gap in high-quality 
care in other regions. Developed countries can also draw 
on these lessons and apply strategies to address inequities 
and access to care issues in vulnerable populations within 
their borders.

4 |  CONCLUSION

This review has explored SDOH—the complex interactions 
of social, economic, cultural, and environmental forces—
in the context of cardiovascular disease care, particularly 
among vulnerable populations. The review also examined the 
experience of HIC in Jamaica. The HIC experience from the 
past 15 years demonstrates that high-quality cardiovascular 
care anchored on smart use of technology and expertise is 
achievable in low resource nations of the world if driven by 
the appropriate dose of passion and commitment.
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