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Abstract

Social determinants of health interfere significantly in the health-disease process. This article examines the impact of these determinants on
the main pathologies addressed by the internist and the family doctor in medical care. The World Health Organization defines social determinants
of health (SDH) as the circumstances in which people are born, grow, work, live and age, including the broader set of forces and systems that
influence conditions of daily life. These forces and systems include economic policies and systems, development programs, social norms and
policies, and political systems. The above conditions can be very different for various subgroups of a population and can lead to differences in
health outcomes. It may be unavoidable that some of these conditions are different, which is considered inequalities. These social determinants
influence and modify the development and course of the disease. In the pathologies exposed in this review, we found that adequate management
involves a sizeable non-pharmacological component that refers to intervention in eating habits, healthy living, management of traditional
cardiovascular risk factors, and monitoring disease activity. In support of the evidence, we review several meta-analyses of observational studies
thatallow us to infer what is the significant impact of the social determinants of health in the control or exacerbation of the pathologies described
and how we can positively interfere in their evolution and outcome of disease through increasingly effective comprehensive interventions
according to the current evidence described.

Major social determinants include access to health care, economic mobility, affordable housing, and safe learning environments for children.
Based on an extensive review of the evidence, several reports recommend maintaining policies at the federal and state levels to improve health
outcomes, promote health equity, and reduce health care spending associated with increased cardiovascular risk. It is estimated that nearly half
of all Americans are at high cardiovascular risk, and this number is increasing. Furthermore, the COVID-19 pandemic has demonstrated the
extent to which socioeconomic conditions and inequalities significantly affect the health and burdens of specific population groups.
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Introduction

The social determinants of health (SDoH) constitute the struc-
tural factors and conditions present in the environments where
people inhabit that affect a wide range of health risks and out-
comes. These factors include income, education, employment, cul-
ture, language, healthcare access, social support, race, ethnicity,
structural racism, discrimination, neighborhood characteristics,
and other variables as defined by the Centers for Disease Con-
trol (CDC) and the World Health Organization (WHO) [1,2]. SDoH
manifests as persistent inequalities in cardiovascular disease
(CVD) risk factors, contributing to increased rates of morbidity
and mortality related to this condition [3].

According to the American Heart Association (AHA), the risk
of developing CVD throughout life is determined by cardiovascu-
lar risk factors. These include core health behaviors (smoking,
physical activity, nutrition, overweight, and obesity) and health
factors (dyslipidemia, high blood pressure, diabetes, metabol-
ic syndrome, adverse pregnancy outcomes, kidney disease, and
sleep disturbances) [4]. The SDoH complements those param-
eters by incorporating a main structural domain that considers
a sociopolitical and economic context, as described in a study by
Powell et al. [5]. In addition, this significantly impacts an inter-
mediary domain constituted by a social and community context,
defining social risk according to housing stability, food security,
financial strain, access to transportation, implicit bias, discrimina-
tion, sexism, and violence [5]. The AHA reports a total prevalence
of CVD of approximately 126.9 million people in the United States
with one or more forms of the disease in individuals 220 years of
age. Overall mortality in 2019 was estimated to be 874,613 adults
of all ages, with coronary heart disease attributing up to 41.3% of
the deaths. Others were linked to stroke (17.2%), hypertension
(11.7%), heart failure (9.9%), arterial disease (2.8%), and other
causes (17.3%) [4].

CVD represents the primary cause of death of all ages in the
US (equivalent to 2,396 deaths per day), followed by cancer, trau-
matic events, and chronic lower respiratory diseases. CVD mor-
tality trends in the US have experienced a consecutive increase in
mortality for the last five years. The last represents a significant
burden for the US economy that has escalated from $103.5 billion
in the 1990s to 226.2 billion from 2017 to 2018. According to the
most recent data from 2019, CVD-related expenditures have in-
creased to $378.0 billion [4].

In the model proposed by Powell et al. [5] the interaction of
the SDoH (economic stability, neighborhood, education) and its ef-
fect on CVD represent sources of chronic psychosocial stressors in
individuals with unfulfilled needs, leading to a pathway to chronic
inflammation as a consequence of dealing with regular adversity
in daily life [5]. Moreover, stressful life events increase the effects
of the sympatho-adrenomedullary (SAM) and hypothalamic-pitu-
itary-adrenal (HPA) axis, which are responsible for the synthesis

of catecholamines (dopamine, norepinephrine, epinephrine) and
glucocorticoids, resulting in epigenetic changes on their biological
receptors. In addition, these life events might trigger the stimu-
lation of the amygdalae and the neuro haematopoetic axis, acti-
vating a crucial pathophysiological pathway resulting in the for-
mation of atherosclerotic plaques (leukopoiesis) [5]. Overall, the
underlying pathogenesis and progression associated with nearly
all CVDs are predominantly of atherosclerotic origin, leading to
the development of coronary disease, cerebrovascular disease,
venous thromboembolism, and peripheral vascular disease, sub-
sequently causing myocardial infarction, cardiac arrhythmias or
stroke [6].

General Population

Even though mortality from CVD has been declining for the
last 50 years in the US, the implication continues to be high. The
prevalence of CVD has been predicted to increase by approximate-
ly 10% in 2030 [7,8]. Therefore, it is essential to highlight SDoH to
prevent CVD, including socioeconomic position (SEP), race/eth-
nicity, social support, culture, and access to health care. SEP is one
of the most important SDoH with a high impact on the risk of CVD
[3,7,9]. Income, education, and occupational status are the three
leading indicators of SEP in the risk of CVD and should be assessed
concomitantly. In the United States, low SEP has been associated
with increased risk factors for CVD and with an elevated incidence
and mortality rate. Data from multiple studies have correlated low
educational levels, low income, and unemployment with a higher
prevalence of risk factors for CVD [3,7,9].

A significant public health issue that influences the risk of CVD
is race and ethnicity’s impact on health care. Racial and ethnic mi-
norities, black, and Latino individuals were associated with poor
health care access. In addition, the black population has a higher
prevalence and mortality due to CVD than Caucasians [3,7,8]. Al-
though low social support has been linked with increased cardio-
vascular risk, high social support has not ameliorated cardiovas-
cular complications [3,7,9,8]. Language and cultural beliefs can
also be barriers to access to health care and, consequently, risk
factors for CVD. Latino population and ethnic minorities are the
most affected in the US due to their limited English proficiency.
Therefore, numerous interventions have been created that can
improve cardiovascular outcomes, including language assistance
services [3,7,9]. Impediment to access health care can be consid-
ered one of the most critical risk factors for CVD. There is a direct
relationship between the risk of CVD and access to health care.
Several studies have reported that individuals without health in-
surance severely affect health, including increased mortality from
CVD [3,7,9,8]. Some interventions that might help decrease the
risk of CVD are improvements in education and the health system,
enabling access to health care for everyone, actions against racial
discrimination, and equality of health care delivery. Furthermore,
some individuals may benefit from weight loss and healthy food
programs.
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Hypothyroidism

Hypothyroidism is one of the most common hormone defi-
ciencies worldwide [1,2]. Overt hypothyroidism is characterized
by thyroid-stimulating hormone (TSH) levels above the reference
range and free thyroxine (T4) below the reference range. Subclin-
ical hypothyroidism (SH) is characterized by TSH levels above the
reference range with normal free T4 levels [10,11,12,13]. Thyroid
hormones are fundamental for the normal functioning of the car-
diovascular system. Therefore, it is well-known that hypothyroid-
ism increases the risk of CVD and has also been associated with
worsening the condition [2,3]. Several studies have shown that
hypothyroidism can significantly alter the cardiovascular system,
decreasing cardiac output, heart rate, and arterial compliance
and increasing systemic vascular resistance and atherosclerosis
[11,14,12]. In addition, SH with TSH levels greater than 10 mlU/L
increases the risk of ischemic heart disease and mortality due to
CVD [11,14,15]. According to the National Health and Nutrition
Examination Survey (NHANES), the prevalence of hypothyroidism
in the USis 4.6% [10,11,13]. Other studies conducted in the US re-
ported a prevalence of overt hypothyroidism and SH of 0.4% and
10%, respectively [10,11,12,13]. Multiple studies have associated
some SDoH with hypothyroidism, including age, sex, race/ethnic-
ity, socioeconomic status, and education. Since the world’s most
common cause of thyroid diseases (hyper- and hypothyroidism)
is environmental iodine deficiency, iodine status is another prin-
cipal SDoH to consider as a risk factor for hypothyroidism [12,13].
The prevalence of hypothyroidism is higher in non-Hispanic,
white, and women compared to Hispanic, black, and men, respec-
tively [4,5,7]. Moreover, an aging population has been related to
an increased risk of hypothyroidism as well as the risk of CVD.
In the USA, hypothyroidism appears more prevalent in women
older than 60 [11,12,13]. Socioeconomic status and educational
level play an important role in diagnosing and treating hypothy-
roidism [15]. Individuals with high income and educational levels
have access to health care and a high understanding of the impor-
tance of annual health check-ups [15]. Therefore, hypothyroidism
is diagnosed and treated more commonly in these individuals
than in those with low income and education [15]. Furthermore,
poor access to health care and low-educated individuals were
correlated with low adherence to treatment and iodine supple-
mentation programs [15]. There is adequate data to support that
treatment of hypothyroidism can reverse some cardiovascular ef-
fects [10,11,14,16]. In patients with SH and TSH levels >10 mIU/L,
levothyroxine treatment reduced cardiovascular morbidity and
mortality [10,11,16]. Undiagnosed and untreated hypothyroidism
have significant public health and economic impacts, primarily
due to the high costs that come with the complications of the dis-
ease [12]. Therefore, screening for hypothyroidism in older wom-
en and newborns, treatment, and prevention programs (universal
salt iodization) is mandatory in many countries [10,12,17]. More-
over, screening for thyroid disease is beneficial because overt hy-
pothyroidism has non-specific symptoms, and patients with SH

are asymptomatic [10,15].
Human Immunodeficiency Virus (HIV)

The associations between HIV and cardiovascular events are
multifactorial and include inflammation and immune function
changes related to chronic infection and metabolic dysregula-
tion associated with HIV [18]. The social determinants of health
reflect the impact of the social environment on the well-being of
people sharing a particular community. Imbalances in the social
determinants of health have been attributed to the inequities in
health observed between and within countries. CVD is the lead-
ing cause of morbidity and mortality in high-income countries
of the industrialized world, accounting for more than one-third
of total deaths [18,19]. Additionally, CVD is the leading cause of
noncommunicable morbidity and mortality among low- and mid-
dle-income countries, accounting for almost 25% of total deaths.
By 2030, it is projected to be the leading cause of death worldwide
(2). Potentially modifiable risk factors contributing to these sta-
tistics include sedentarism, hypertension, smoking, diabetes, and
obesity [18].

From the perspective of health services, it is essential to exam-
ine the impact of atherosclerotic cardiovascular disease (ASCVD)
on primary prevention outcomes among persons with HIV (PWH)
in order to improve ASCVD risk reduction in this high-risk pop-
ulation [20]. A higher-than-expected rate of chronic health con-
ditions, including cardiovascular disease, is commonly diagnosed
among PWH. Medical management of these chronic conditions
frequently occurs in HIV specialty clinics by providers trained in
general internal medicine, family medicine, or infectious disease.
More research is needed to assess the impact of primary and sec-
ondary cardiovascular disease prevention among HIV-positive in-
dividuals [21].

Post-COVID Population

A study involving 153,760 subjects showed that survivors of
acute COVID-19 disease (COVID-19) have an increased risk and
12-month burden of cardiovascular complications such as cere-
brovascular disorders, arrhythmias, ischemic and non-ischemic
heart disease, pericarditis, myocarditis, heart failure, and throm-
boembolic disease. These risks and burdens are present beyond
the first 30 days of infection, even among individuals with a mild
COVID-19 infection. Xie et al. [22] highlighted the need for contin-
ued improvement of primary prevention strategies against SARS-
Cov-2 infections, as that would be the best way to prevent Long
COVID and its cardiovascular complications [23].

The COVID-19 pandemic resulted in changes at the system-
ic level and individual lifestyle behaviors. Social Determinants of
Health have a crucial impact on cardiovascular health and disease.
Therefore, it is necessary to understand the effect of the pandemic
on SDoH to develop plans of action and decrease the risk of car-
diovascular complications in patients after SARS-Cov-2 infection
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[22]. Individuals who experience Long COVID present debilitating
and disabling symptoms that interfere with the ability to work
and consequent loss of employment income. This leads to insuf-
ficient health insurance, skipping doctor’s appointments, medica-
tion nonadherence, and poor dietary habits. Stay-at-home man-
dates during the pandemic affected healthcare access, decreasing
preventive care such as blood pressure assessment, cholesterol
levels, and treatment visits for diabetes. Racial and ethnic minori-
ty populations and low-income groups were significantly affected
as these families are less likely to use telemedicine health services
due to a lack of internet-accessible devices. Moreover, home con-
finements caused a decrease in physical activity levels, and social
isolation augmented psychological stress [24].

Opportunities for cardiovascular disease prevention could in-
clude 1) Designing environments to promote alternate transpor-
tation methods and facilitate physical activity, 2) Universal health
care to address the disparities of the minority groups that are
more likely to be uninsured and unemployed due to the pandemic,
and 3) Strengthening primary health care for the effective man-
agement of Long COVID as a primary care clinician who knows the
patient and their life circumstances and barriers can coordinate a
plan of action to better health [24].

Rheumatic Disease

Rheumatic diseases increase cardiovascular risk as they have
a large inflammatory component [25]. Furthermore, it is known
that traditional cardiovascular risk factors such as hypertension,
diabetes, and obesity have a great socio-cultural impact on man-
aging rheumatic conditions [25]. In addition, rheumatologic dis-
ease-specific risk factors must be taken into account. For exam-
ple, in a patient with lupus nephritis, elements that significantly
impact CVD risk are the disease activity/severity, the duration of
the condition, and the use of corticosteroids at high doses or for a
long time [26].

Several studies support that the inflammatory state of rheu-
matic disease associated with the cardiovascular, inflammatory
burden increases the risk of coronary heart disease, among other
health issues [26]. A meta-analysis including 14 studies demon-
strated that more than 41,000 patients with rheumatoid arthri-
tis (RA) were at risk of cardiovascular events [27]. Results from
an observational study demonstrated that patients with positive
cyclic citrullinated peptide (CCP) and rheumatoid factor have the
highest risk of CVD among patients with RA [28]. Accordingly,
stating the importance of adequate control of the disease activity
[27,28]. In a series of 1,200 patients followed for more than 40
years, patients with RA presented a significant increase in cor-
onary heart disease and sudden death [26,27]. Multiple factors
could cause these outcomes, including that patients with RA with
chest pain are often classified as having a usual symptom of the
disease rather than being diagnosed with underlying coronary
disease [27]. Moreover, these patients receive acute reperfusion

therapy and secondary prevention less frequently after myocar-
dial infarction than the general population [4,5]. As a result of the
early misdiagnosis of coronary artery disease, they are not offered
the same reperfusion therapy as the general population, increas-
ing the recurrence of cardiovascular events [21].

Given the above, it is essential to remember that patient with
the rheumatological disease has at least twice the cardiovascular
risk as the general population, which can be significantly reduced
if multifactorial risk factors are intervened by managing the social
determinants of health with non-pharmacological and pharmaco-
logical measures over time [28,29].

Pregnant Population

Approximately one-third of all pregnancy-related deaths are
caused by cardiovascular diseases [30]. Maternal Mortality in the
United States has increased steadily from 7 per 100,000 live births
in 1987 to nearly 17 per 100,000 live births in 2016 [30]. Non-His-
panic black women are 3 to 4 times more likely to die from preg-
nancy-related causes than white women [30]. Preeclampsia, ges-
tational diabetes, preterm delivery, and small-for-gestational-age
infants have seen a proportional increase in adverse pregnancy
outcomes (APOs), which are associated with severe maternal
morbidity and premature coronary artery disease, heart failure,
and stroke [30,31]. Underlying Cardiovascular Health (CVH) is
an important predictor of maternal and fetal outcomes [30]. Ma-
ternal cardiovascular risk factors (Hypertension, obesity, phys-
ical inactivity, and smoking) are well-recognized risk factors for
APOs [30]. Some studies have linked three indicators of unfavor-
able SDoH, such as low income, education, and unemployment,
with increased prenatal smoking behavior [30]. Physical activity
during pregnancy has been reported as suboptimal, with a sig-
nificant decline in later trimesters. Insufficient physical activity
during pregnancy was a common risk factor (63.1%) in the over-
all population, with a 74% high prevalence in participants with
the most unfavorable SDoH risk profile [30]. Obesity in body mass
index and gestational weight gain is associated with poor preg-
nancy outcomes such as cesarean section and preeclampsia [30].
Lifestyle modifications for CVD risk factors among women with
APOs include healthy dietary patterns, which are fundamental up
to three years before pregnancy. The DASH (Dietary Approaches
to Stop hypertension) diet was associated with better pregnancy
outcomes [31].

The impact of poor maternal health CVH lasts beyond preg-
nancy [32]. Focusing on clinical care during prenatal and post-par-
tum care is a critical first step to preventing maternal mortality
[32]. Pregnancy complications, such as hypertensive disorders,
affect a woman'’s long-term health and require specific attention
[32]. Early post-partum visits should evaluate complications from
pregnancy and common post-partum medical complications [33].
Family physicians can provide prenatal care, labor and delivery,
post-partum care, and primary care before and after pregnancy
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[33]. The American College of Obstetricians and Gynecologists
(ACOG) recommends a post-partum evaluation within the first
three weeks after delivery in person or by phone, with a com-
plete bio-psychosocial assessment completed within 12 weeks
post-partum [32]. The World Health Organization recommends
visits at three days, seven to 14 days, and six weeks post-partum,
including newborn care [32]. Itis crucial to recognize the broad in-
tervention needed for all levels, including patient, provider, health
system, and public health policy. There is a need for expansion
for pre-pregnancy assessment of cardiovascular risk factors, such
as lipid screening implementation during the first trimester be-
fore expected lipid metabolism changes and management during
pregnancy—racial and ethnic disparities education on clinicians
and impact SDoH maternal outcomes [33]. Being able to prioritize
and improve healthcare access at all levels of care, including in
low-income communities, is an excellent opportunity for prevent-
ing CVD risks before, during, and after maternal pregnancy care.

Conclusion

The social determinants of health (SDoH) contribute direct-
ly to CVD-related morbidity and mortality. The risk of developing
CVD throughout life is determined by cardiovascular risk factors,
including health behaviors, health factors, and sociopolitical and
economic context. The AHA reports a total prevalence of CVD of
approximately 126.9 million people in the United States, with one
or more forms of CVD in individuals 220 years of age represent-
ing the primary cause of death of all ages in the US. Furthermore,
the prevalence of CVD has been predicted to increase by approxi-
mately 10% in 2030. Therefore, it is important to highlight SDoH
to prevent CVD, including socioeconomic position, race/ethnicity,
social support, culture, and access to health care.

There is a direct relationship between the risk of CVD and
several medical conditions where socioeconomic status, health
care access, and educational level play an important role in diag-
nosis and treatment. It has been demonstrated that patients with
hypothyroidism are more prone to cardiovascular disease due to
the dysregulation of thyroid hormone levels, which increases the
risk of CVD. It worsens the disease once it has developed. Multiple
studies have associated some SDoH with hypothyroidism, includ-
ing age, sex, race/ethnicity, socioeconomic status, and education.
The associations between HIV and CVD events are multifactorial
and include inflammation and immune function changes related
to chronic infection and metabolic dysregulation associated with
HIV. Moreover, HIV is associated with adverse social determinants
of health, increasing cardiovascular disease risk. The survivors of
acute COVID-19 have an increased risk and 12-month burden of
cardiovascular complications. People can suffer debilitating and
disabling symptoms that interfere with the ability to work and
consequent loss of employment income, leading to insufficient
health insurance, skipping doctor’s appointments, medication
nonadherence, and poor dietary habits. Patients with rheuma-
tologic disease have at least twice the cardiovascular risk as the

general population. This can be significantly reduced if tradition-
al and non-traditional risk factors are intervened by managing
the social determinants of health with non-pharmacological and
pharmacological measures over time. During pregnancy, CVD re-
mains the leading cause of death. Some studies have linked three
indicators of unfavorable SDoH, such as low income, education,
and unemployment, with increased prenatal smoking behavior.
Interventions that may help reduce the risk of CVD include im-
proving education and the health care system, enabling access to
health care for all, combating racial discrimination, and ensuring
equal access to healthcare. Nevertheless, further research is re-
quired to understand the relationship between CVD and SDoH
comprehensively.
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