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Abstract 

 

Hypertension (HTN), a global health crisis, is profoundly influenced by social determinants of health (SDOH). This 

paper investigates the intricate relationship between SDOH and HTN, examining key factors that contribute to its 

prevalence. We identified the most relevant studies on the association between SDOH and HTN. The findings 

underscore the importance of addressing SDOH to effectively manage HTN. Interventions targeting education, 

income inequality, and access to healthcare are essential for reducing the burden of HTN. Future research should 

focus on developing and evaluating comprehensive interventions that address multiple SDOH simultaneously. 

 

Keywords: Hypertension, social determinants of health, socioeconomic factors, cardiovascular diseases.  

 

Resumen 

 
La hipertensión (HTA), una crisis sanitaria mundial, está profundamente influenciada por determinantes sociales de 
la salud (DSS). Este artículo investiga la compleja relación entre los DSS y la HTA, analizando los factores clave 
que contribuyen a su prevalencia. Se identificaron los estudios más relevantes sobre esta la asociación. Los hallazgos 
subrayan la importancia de abordar los DSS para gestionarla eficazmente. Las intervenciones dirigidas a la 
educación, la desigualdad de ingresos y el acceso a la atención médica son esenciales para reducir su carga. Las 
investigaciones futuras deberán centrarse en desarrollar y evaluar intervenciones integrales que aborden múltiples 
DSS simultáneamente. 
 
Palabras clave: Hipertensión, determinantes sociales de la salud, factores socioeconómicos, enfermedades 

cardiovasculares.  
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Introduction  

 

Hypertension (HTN) is recognized as a leading 

preventable risk factor (RF) for global mortality, 

contributing to over 10 million deaths annually. 

The burden of HTN disproportionately affects 

populations in low- and middle-income countries 

(LMICs), where high rates of uncontrolled HTN 

significantly contribute to cardiovascular disease 

(CVD) mortality. In contrast, high-income 

countries (HICs) have demonstrated better blood 

pressure (BP) control, largely due to advancements 

in healthcare systems and public health initiatives.1 

However, despite these improvements, substantial 

disparities persist, particularly among rural 

residents, ethnic minorities, and low-income 

populations within HICs.2 

 

Over the past three decades, mortality from HTN-

related CVDs has continued to rise in LMICs. This 

alarming trend has been attributed to factors such 

as urbanisation, dietary shifts, and insufficient 

healthcare resources. Socioeconomic status (SES) 

has emerged as a key determinant of BP 

disparities, with individuals of lower SES 

experiencing higher rates of HTN prevalence.3 

While the global relationship between SES and 

HTN outcomes is well-documented, effective 

mitigation strategies require region-specific 

interventions tailored to local contexts.4 

 

Social determinants of health (SDOH) play a 

critical role in influencing HTN outcomes. The 

World Health Organization (WHO) identifies 

SDOH as encompassing housing, income, 

education, and neighbourhood environments. 

Addressing these factors has shown significant 

potential in reducing BP disparities.5 For example, 

neighbourhood characteristics such as walkability, 

access to healthy foods, safety, and social cohesion 

have been associated with better HTN control.6 

Conversely, high levels of neighbourhood 

deprivation, including poverty and racial 

segregation, correlate with poorer BP outcomes.7 

 

Economic stability also influences HTN outcomes. 

Lower household income and employment 

instability are linked to higher HTN prevalence 

and reduced BP control, especially in communities 

with limited access to affordable healthcare and 

insurance coverage.8,9 Furthermore, housing 

conditions, such as residential density and living 

space, contribute to HTN risk, highlighting the 

importance of adequate urban planning and 

housing policies.10 

 

Educational attainment and health literacy are 

equally critical in HTN management. Higher 

education levels are associated with improved 

treatment adherence and awareness of HTN risks, 

whereas limited educational opportunities can 

hinder access to healthcare resources and 

understanding of medical advice.11 Emerging 

digital health interventions, such as smartphone-

based self-management programs, also present 

opportunities to address disparities in HTN care. 

These technologies can deliver scalable, tailored 

solutions to underserved populations.12 

 

Despite these advancements, less than 50% of 

individuals globally achieve optimal BP control. 

Addressing the interplay of SES and SDOH in 

public health policies remains critical to bridging 

these gaps. Emphasizing preventive strategies such 

as lifestyle interventions, accessible medications, 

and community-based programs will be essential 

in achieving equitable health outcomes, 

particularly in LMICs and underserved populations 

in HICs.13 Tailored interventions that address 

SDOH are crucial to combating the global HTN 

epidemic.8 

 

In conclusion, understanding and addressing the 

complex interplay of SDOH and SES is essential 

to reducing global HTN disparities. By 

implementing tailored, context-specific 

interventions and integrating preventive strategies 

into public health frameworks, it is possible to 

bridge these gaps and achieve equitable HTN 

management outcomes across diverse populations. 

This approach will not only mitigate the global 

burden of HTN but also contribute to the broader 

goal of improving cardiovascular health 

worldwide. 

 

Methodology 

 

This article review evaluated the SDOH and 

possible propositions for HTN prevention. It was 

restricted to studies published between 1999 and 

2024. The article examined the impact of SES on 

prevalence/incidence of HTN. We included the 
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keywords “social determinant”, “socioeconomic 

factors”, “hypertension” and “high blood pressure” 

in the title/abstract search. The articles were 

thoroughly screened and verified to best match our 

findings. Irrelevant reports were excluded. The 

inclusion criteria encompassed articles published 

in English and studies conducted across countries 

of all income levels. To have a full picture of 

possible factors that influence HTN incidence, we 

needed to evaluate the findings of the countries 

with a higher income per capita too. Unfortunately, 

there is a scarcity of research that examines the 

SDOH in HICs.  

 

We chained our attention specifically to such 

factors as education, income and occupation as 

they are known to have the strongest impact on 

CVD incidence.5 Other important determinants 

such as potential stressors, both throughout and in 

periconceptual life, social isolation, loneliness and 

the presence of support obtained by society were 

also examined (Figure 1). 

 

Figure1 Social determinants of HTN 

 

 
 

 

 

 

SES and HTN 

 

The positive associations between socioeconomic 

status (SES) and cardiovascular risk factors (RFs) 

were predominantly observed for obesity (91%), 

diabetes (88%), adverse lipid profiles (69%), HTN 

(66%), and physical inactivity (83%). These RFs 

are closely linked to lower SES populations facing 

limited healthcare access and preventive 

measures.8 Addressing social determinants of 

health can reduce the burden of HTN and related 

metabolic diseases like type 2 diabetes and 

dyslipidaemia.14 

 

Lower SES individuals often experience clustered 

RFs due to barriers in preventive care and healthy 

behaviours.15 Understanding SES's role in CVD 

and its contributing factors is essential for 

developing targeted strategies to address health 

disparities. SES is a multidimensional construct 

encompassing financial resources and education 

levels. Lower education consistently correlates 

with poorer RF profiles, including higher smoking, 

physical inactivity, and obesity rates, especially 

among women and ethnic minorities.16 To 

minimise the burden of high BP prevalence, every 

step of the HTN management cascade should be 

followed: monitoring of incidence rate, screening 

(to promote awareness), treatment and regular 

control through accessible and community-driven 

healthcare initiatives, particularly in underserved 

regions17,18,19. 

 

Education and HTN 

 

The lower the educational attainment of a 

population, the higher the risk of HTN incidence. 

This is a relatively consistent association based on 

verified sources 20. Education, a key component of 

SES, consistently correlates with better 

cardiovascular health. Lower educational 

attainment (EA) is strongly linked to higher HTN 

prevalence, as shown in studies from Spain, 

Portugal, and multi-ethnic populations, often due 

to central obesity, physical inactivity, and limited 

access to medical care.21,22,23 International studies, 

such as INTERHEART and PURE, highlight low 

EA as a significant risk factor for acute myocardial 

infarction and CVD, particularly in LMICs.24,25 

The CONSTANCES cohort in France confirms an 

educational gradient in HTN prevalence, driven by 

behavioural and socioeconomic factors.26 

 

Health literacy plays a critical role in disease 

management by improving treatment adherence 

and chronic disease control.27 Enhancing education 

and healthcare access, particularly in underserved 

regions, can reduce HTN and its associated costs. 
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Evidence on whether higher EA improves 

treatment outcomes is inconsistent. Studies in 

Singapore and South Korea reported better 

outcomes with higher EA, whereas studies in 

Switzerland, Australia, and Japan found less 

effectiveness, potentially due to cultural or 

healthcare system differences or noncompliance in 

highly educated populations,20,23,28,29,30 which may 

influence patient adherence and access to 

services.31 In some settings, highly educated 

individuals may disregard doctors’ 

recommendations, leading to poorer outcomes. 

 

Access to education strongly influences 

employment and economic stability.32 A 

nationwide study in China found lower educational 

attainment (EA) linked to higher HTN risk and 

poorer treatment outcomes, highlighting the 

combined impact of education and economic 

conditions on health.33 Addressing HTN requires a 

multidimensional program to improve both 

educational and economic conditions. 

 

Income and HTN 

 

Lower income limits financial options, causing 

distress and unhealthy choices like poor diet and 

substance use.34 A U.S. study found lower-income 

groups had higher obesity, diabetes, and HTN 

rates, with physical inactivity rising 71.1% in the 

lowest-income group over a decade.35 South 

Korean research showed low-income individuals 

with uncontrolled BP face greater cardiovascular 

mortality risks, emphasizing income's role in HTN 

outcomes.36 However, high income linked to long 

work hours also contributes to chronic stress, a key 

factor in HTN.37  

 

Income's association with HTN is inconsistent. 

While some studies find no link, a recent AHA 

report identifies income as one of three major 

social factors influencing cardiometabolic health 
5,38. In rural India, higher income weakly correlated 

with HTN due to dietary habits and sedentary 

lifestyles.39 A Korean study showed low income 

and poor medication adherence significantly 

increased mortality, emphasizing financial 

constraints' impact on health.40 

 

 

 

Occupation and HTN 

 

Occupation plays a significant role in determining 

an individual's risk of developing HTN. Several 

factors related to work can contribute to this 

increased risk, including occupational stressors, 

SEFs and physical demands.41 High-stress jobs, 

especially those with high demands and low 

decision-making control, are strongly linked to 

increased HTN prevalence. The job strain model 

highlights this interaction, with women in low-

status occupations being particularly vulnerable, in 

comparison to men.42,43 

 

In HICs, higher employment rates correlate with 

lower HTN prevalence, partly due to increased 

income, job-related physical activity, and better 

healthcare access, which vary by occupation.44 

Occupational noise exposure is another significant 

risk factor; a 2022 systematic review found a 

threefold higher HTN risk in noise-exposed 

workers compared to those with low exposure.45,46 

Additionally, prolonged work hours and skill 

underutilisation further elevate HTN risk, 

demonstrating the multifactorial nature of 

occupational stress.47 

 

These findings highlight the importance of 

improving working conditions broadly, not only 

through stress management programs and 

ergonomic workplace practices, but also by 

addressing issues such as excessive working hours, 

gender inequality, income disparities, and limited 

autonomy in task organization. Several studies 

point to income level, gender dynamics, and lack 

of free time for physical activity as key 

contributors to HTN risk, reinforcing the need for 

holistic workplace reform. As such, HTN could be 

considered an occupational disease, and addressing 

its drivers requires a comprehensive approach to 

occupational health and well-being.48,49,50,51 

Furthermore, recent literature emphasizes the 

critical role of occupational environments in 

cardiovascular health, citing poor ergonomics, 

prolonged working hours, limited task autonomy, 

lower income, and a secondary lack of leisure time 

for physical activity as distinct risk factors for the 

development of HTN. 
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Stress and HTN 

 

Elevated stress increases sympathetic activity, 

inflammatory markers, and HTN and CVD risks, 

with potential epigenetic effects.52 Chronic stress 

from psychological, social, or environmental 

factors leads to low-grade inflammation, 

contributing to non-communicable diseases.53 

Urbanisation, sedentary lifestyles, and 

environmental stressors like noise and air pollution 

worsen oxidative stress and autonomic 

dysfunction, raising HTN risk.54,55 Workers in 

LMICs face added risks, highlighting the need for 

healthy workplaces and stress management 

programs, which effectively reduce cardiovascular 

risk factors like BP and cholesterol.56,57 Those at 

the bottom of the social pyramid are more 

vulnerable to stress due to future uncertainty. 

Chronic psychological stress triggers the overload 

of the hypothalamic-pituitary-adrenal (HPA) axis 

and the sympathetic-adrenomedullary (SAM) axis, 

resulting in the secretion of stress hormones like 

corticosteroids and catecholamines. This triggers 

pro-inflammatory cells, acute phase proteins, 

cytokines, and oxidative stress. The resulting 

inflammation and endothelial dysfunction play a 

key role in HTN.58 Solutions include yoga, 

meditation, physical activity, and Cognitive 

Behavioural Therapy to lower stress markers and 

improve health, though accessibility barriers 

persist, particularly in LMICs.59,60,61  

 

Obesity and HTN 

 

Excess weight, especially visceral adiposity, 

significantly contributes to HTN, accounting for 

65–75% of primary HTN risk. Obesity-related 

mechanisms include sympathetic nervous system 

and renin-angiotensin-aldosterone system 

overactivation, adipose-derived cytokine 

dysregulation, insulin resistance, and renal 

alterations.62,63 Visceral fat promotes chronic 

inflammation, insulin resistance, and pro-

inflammatory cytokine release, increasing 

cardiovascular risks.64 Maintaining a Body Mass 

Index (BMI) below 25 kg/m² prevents HTN, while 

weight reduction lowers BP in most hypertensive 

individuals.65,66 Obesity patterns vary by SES. In 

HICs, male obesity is consistent across income 

levels, while female obesity increases as income 

decreases.67,68 

Visceral obesity is a stronger HTN predictor than 

general obesity due to its metabolic effects on 

vascular and renal systems.69 

 

In low-income countries, SES positively correlates 

with obesity for both genders, driven by 

urbanisation and sedentary lifestyles, with 70% of 

obese individuals globally in LMICs.70,71,72 In 

middle-income countries, the association is mixed 

for men and negative for women.72 Visceral fat 

plays a dominant role in metabolic risks, even 

where general obesity prevalence is low.73 Among 

children, obesity is more common in boys and 

increases with income, correlating positively with 

SES for both genders.  

 

In low income countries, lower BMI reflects 

resource scarcity, stress, and nutrient deficiencies, 

while in HICs, calorie-dense diets and sedentary 

lifestyles elevate obesity-related HTN risks74. 

These factors highlight the multifaceted 

relationship between SES, obesity, and HTN. 

Despite SES variations, visceral fat remains the 

primary driver of HTN, underscoring the complex 

relationship between SES, obesity, and HTN.75 

 

Social isolation/loneliness and HTN 

 

Social isolation and limited social networks 

negatively affect health behaviours, such as 

physical activity, smoking, and medication 

adherence, increasing CVD risks.76,77 Studies link 

social isolation and loneliness to higher blood 

pressure and HTN, while greater social contact 

among Black individuals reduces treatment-

resistant HTN prevalence by 13%.78,79 Strong 

social connections lower inflammatory markers 

like C-reactive protein, reducing CVD risk.80 

Longitudinal U.S. studies show social integration 

cuts the risk of metabolic disorders like HTN and 

obesity by nearly 50%, with European studies 

highlighting its role in lowering all-cause 

mortality, comparable to smoking or obesity.81 

Chronic isolation worsens autonomic 

dysregulation, HPA axis activation, and oxidative 

stress, raising CVD risks.82 Older adults benefit 

from social interaction, improving medication 

adherence and healthcare engagement.83,84,85 

Nearly one-third of adults over 45 and one-quarter 

over 65 experience loneliness or isolation.86 

Community and technology-based interventions, 
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such as digital platforms, can mitigate social 

isolation's health impacts.87 

 

Race/ethnicity and HTN 

 

Studies show that Black adults, especially women, 

tend to get HTN much earlier than their white 

peers 88. By age 55, 75% of Black adults have the 

disease, compared to 50% of white men and 40% 

of white women. The heightened prevalence of 

HTN among Black individuals has been linked to a 

combination of biological, social, and 

environmental factors, which together exacerbate 

cardiovascular risks.89 A study of 357 Black and 

Latino participants assessed lifetime exposure to 

racial discrimination, with ambulatory BP 

monitors collecting data overnight.90 Results 

showed a correlation between racism experiences 

and elevated nighttime BP levels, reflecting 

chronic stress from systemic racism.91 

 

Multigenerational racism and neighbourhood 

segregation heighten cardiovascular risks by 

causing chronic stress, economic disadvantage, 

and limited access to health-promoting resources 
92. Social exclusion and stigmatisation also make it 

challenging for marginalized individuals to 

maintain a healthy lifestyle. 

 

Bias among clinicians, including stereotypes, leads 

to delayed care and less treatment intensification 

for Black patients, worsening disparities.93,94,95,96 

Black patients with HTN receive less aggressive 

and delayed care versus white patients, 

exacerbating health disparities.97 While evidence 

of bias remains difficult to prove, findings from 

Schulman and Green underscore its existence and 

significance.98,99 Residential segregation links to 

higher HTN prevalence via less access to healthy 

resources and increased stress.100 Healthcare 

practitioners must challenge biases and ensure 

equitable care for all. 

 

Neighbourhood, built environment and HTN  

 

Neighbourhood environments, including air 

quality, walkability, and green space, greatly 

affects health. Poor neighbourhoods have worse air 

quality and less green space, increasing HTN risks 

linked to structural racism and socioeconomic 

inequalities.101,102,103 Higher education and income 

levels reduce HTN risks, even in deprived areas, 

while prolonged exposure to pollutants like to 

particulate matter (PM2.5) and nitrogen dioxide 

(NO2), especially in LMICs, increases HTN 

prevalence.104 Accordingly, the provision of 

quality education and well-compensated 

employment opportunities would have a beneficial 

impact on the health status of vulnerable 

populations. Compared to North America and 

Europe, urban air pollution in LMICs is 17 times 

higher.105 This disparity highlights the urgent need 

for air quality management in LMICs, as 

prolonged exposure to PM2.5 and NO2 

significantly increases HTN prevalence.106 

 

More physical activity lowers HTN risk, even 

counteracting negative neighbourhood effects in 

poorer areas.107 Better neighbourhood walkability 

increases physical activity and reduces HTN 

prevalence, even in urban areas with high air 

pollution.108 Access to safe green spaces further 

reduces HTN incidence by promoting activity, 

improving mental health, and minimizing exposure 

to air pollution, heat, and noise, while fostering 

social interactions.109,110 For instance, a Taiwan 

study found a 24% lower HTN risk in greener 

neighbourhoods due to improved BMI and reduced 

pollution.111 

 

Food insecurity and HTN 

 

Food insecurity (FIS), characterized by 

limited or uncertain access to sufficient food, 

represents a critical public health challenge 

associated with increased cardiovascular risk. 

It stems from factors like poverty and 

disability, alongside systemic barriers such as 

inadequate transportation and limited access 

to grocery stores. FIS disproportionately 

affects low-income populations, exacerbating 

existing health inequities and contributing to 

diet-sensitive chronic diseases such as HTN, 

diabetes, and hyperlipidemia.112 As a 

significant SDOH, FIS has profound 

implications for public health, contributing to 

disparities in health outcomes.113 Targeted 

public health interventions are crucial to 

address food insecurity's impact on diet and 

prevent/manage HTN, especially in Black, 

Hispanic, and low-income groups, with 
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LMICs significantly more affected (57% vs. 

11% in HICs).114,115,116  

 

FIS itself shows detrimental effects on HTN 

incidence but combined with other RFs such as 

obesity, unhealthy diet and physical inactivity, 

becomes a factor with even more harmful 

influence. Food-insecure individuals often 

consume high-calorie, nutrient-poor foods due to 

cost, increasing risks of HTN and metabolic 

syndrome.117 It has been correlated not only with 

sleep duration, quality and disturbance among 

older adults but also to depression and poor mental 

health that can worsen the physical health 

conditions.118 FIS is also closely associated with 

chronic stress, which triggers the hypothalamic-

pituitary-adrenal axis, contributing to 

inflammatory pathways that increase HTN risk.119 

 

Young adults facing FIS are more likely to be 

diagnosed with HTN compared to their food-

secure peers.120 FIS indirectly raises BP via 

unhealthy diets and inactivity, worsening 

cardiovascular risks.121 Additionally, FIS-related 

stress from resource insecurity further elevates the 

risk of developing cardiovascular conditions.122 

 

Sleep deprivation and HTN 

 

Sleep plays a crucial role in regulating autonomic 

nervous system activity and other physiological 

processes that influence BP. Sleep disruptions, 

particularly disorders, impair BP regulation and 

increase HTN risk.123 A reduction of less than 10% 

in nighttime BP, known as non-dipping, is a 

significant independent predictor of CV risk. 

Individuals with diminished dipping have a 

twofold increased CV event risk compared to those 

with normal patterns.124 

The Ohasama study showed that every 5% 

reduction in expected nocturnal BP decline 

increases cardiovascular (CV) mortality risk by 

approximately 20%.125 Conditions such as chronic 

kidney disease, diabetes, older age, resistant HTN, 

and obstructive sleep apnea (OSA) are associated 

with non-dipping. OSA patients show higher 

nocturnal non-dipping prevalence, exacerbating 

HTN via sympathetic activation and oxidative 

stress.126 Research highlights that nighttime BP is a 

better CV risk predictor than daytime BP. 

Over five decades, average sleep duration has 

declined by 1.5–2 hours per night, with over 30% 

of Americans reporting less than 6 hours of 

sleep.127  Short sleep duration elevates stress 

hormones like cortisol and inflammatory markers, 

contributing to higher BP and CV risks.128 Night 

and early shifts disrupt sleep patterns, promoting 

cardiometabolic stress, immune dysfunction, 

cognitive impairments, and behaviours like 

reduced physical activity, smoking, or alcohol 

use.129 

 

Short sleep also promotes salt appetite and 

suppresses renal salt excretion, with sleep 

deprivation linked to altered hormones like 

reduced leptin and elevated ghrelin, driving weight 

gain.130 In an LMIC study, poor sleep quality was 

significantly associated with HTN.131 Despite 

sleep’s importance, high-quality data on sleep 

health in LMICs is limited. More research is 

needed on how cultural and socioeconomic factors 

in LMICs affect sleep behaviours and HTN risk.132 

 

Access to clean water and HTN 

 

Dehydration initially lowers BP but, when chronic, 

causes vasoconstriction, increased blood viscosity, 

and elevated BP. Mild dehydration activates the 

renin-angiotensin system, raising HTN risks.133 

Healthy individuals tolerate excess fluid, but 

overhydration can severely affect those with 

cardiac or renal issues.  

 

The US EPA lists 80 drinking water contaminants, 

with chronic exposure increasing risks for 

anaemia, HTN, and cancer.134 Drinking 6–8 cups 

of plain water daily may reduce HTN risk, as 

shown in a Chinese cohort study.135 A Bangladeshi 

study found sodium in water raises BP, while 

potassium, calcium, and magnesium lower it. 

Adding calcium and magnesium to drinking water 

is an effective strategy to combat HTN in 

vulnerable populations.136,137 

 

Disadvantaged communities often experience 

limited access to clean water. In LMICs, only one 

in three people has safely managed drinking 

water.138 Poor water quality, often due to 

inadequate sanitation and pollution, raises the risk 

of waterborne diseases and CV issues.139 Reduced 

water intake isn't directly tied to high BP, but 
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residents in these areas have higher CVD rates. 

Good drinking water quality is vital for preventing 

HTN because contaminants negatively impact 

overall health. 

 

Housing issues and HTN 

 

Housing significantly impacts CV health. 

Homeless adults face a 60–70% higher risk of CV 

events than the general population. Poor living 

conditions, such as inadequate climate control and 

exposure to mould, lead, and second-hand smoke, 

increase CV risk factors. Chronic exposure to 

indoor pollutants and structural deficiencies is 

strongly associated with elevated HTN and other 

CV risks.140 

Systemic issues like segregation and gentrification 

limit access to quality housing in marginalised 

communities, worsening heart health. According to 

a study by the American Heart Association (AHA), 

among homeless and housing-insecure individuals, 

70–80% smoke, 25% use cocaine, and 25% face 

mental health challenges, all harming 

cardiovascular outcomes. Urban slum dwellers in 

LMICs face added risks from overcrowding, poor 

ventilation, and limited healthcare access.141 

 

A study in Philadelphia found no significant link 

between housing insecurity and self-reported heart 

disease but noted a higher risk of HTN among 

those affected. Improving housing conditions and 

creating targeted aid for vulnerable populations 

could reduce HTN rates.142  

 

In LMICs, slum dwellers often adopt unhealthy 

lifestyles, increasing their exposure to HTN RFs.143  

 

Access to the healthcare system and HTN  

 

Effective HTN management in LMICs faces a 

multitude of challenges. Limited access to 

healthcare creates a barrier to early diagnosis and 

preventive care, as many individuals lack regular 

check-ups. Furthermore, inadequate infrastructure 

in health facilities often means a lack of essential 

equipment and resources for diagnosis and 

treatment, leading to delayed or inadequate care. A 

lack of trained healthcare professionals and 

essential medications exacerbates the situation, 

preventing effective HTN control in these 

regions.144 

 

While there is limited research explicitly linking 

healthcare access to HTN incidence, it is evident 

that improved access to healthcare practitioners 

and medical facilities leads to better health 

outcomes. Strengthening healthcare infrastructure 

and integrating HTN screening into primary care 

services are critical steps toward reducing global 

disparities in HTN management.145 

 

Integrating Social Determinants in 

Hypertension Prevention and Management  

 

Despite significant advances in the clinical 

management of hypertension, fewer than 50% of 

affected individuals achieve adequate blood 

pressure control, even in high-income countries.146 

This persistent gap underscores the inherent 

limitations of approaches that focus exclusively on 

clinical care. As this review has demonstrated, 

socioeconomic inequities, including disparities in 

education, income, occupation, neighborhood 

environments, and access to essential resources 

such as clean water and nutritious food, are 

fundamental determinants of hypertension and 

related cardiometabolic conditions.147,148,149,150 

These structural social factors not only contribute 

to the onset and progression of disease but also 

perpetuate health disparities across populations.151 

Consequently, clinical interventions, while 

necessary, are insufficient in isolation. A 

comprehensive strategy to prevent and mitigate the 

burden of cardiovascular disease must incorporate 

the social determinants of health within a broader 

social medicine framework. Such an approach 

acknowledges the inextricable link between 

biological and social processes and calls for 

systemic, policy-level reforms alongside 

individual-level clinical management to advance 

health equity. 

 

Conclusion and Recommendation 

 

Limited access to quality, affordable healthcare 

delays diagnosis and treatment, worsening vascular 

disease outcomes, increasing morbidity, and 

creating financial burdens that disproportionately 

affect low-income populations, exacerbating 

socioeconomic disparities.152,153 

Improving healthcare and reducing CVD, 

especially HTN, demands time and resources. Key 
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actions include expanding primary care access in 

poor areas by building clinics, funding visits, and 

employing physicians. Standardizing regular 

check-ups and preventive measures like healthy 

diets, no tobacco/alcohol, exercise, and consistent 

sleep are crucial. Medical students and 

professionals can volunteer for public health 

education, such as IFMSA initiatives.154 While 

medical students and professionals cannot directly 

influence pharmaceutical manufacturing costs or 

pricing policies, they can advocate for policy 

reforms, support the use of generic medications, 

promote transparent procurement, and collaborate 

with non-profit manufacturers, actions that help 

reduce prices within the economic structure of 

healthcare delivery.  

 

Men are less likely than women to progress 

through HTN care due to societal norms, 

healthcare accessibility, and the prioritisation of 

maternal and child health. Strategies targeting 

men’s involvement in HTN care are essential to 

prevent widening gender disparities. Individuals 

with lower SES are also disproportionately lost 

early in the care cascade, often facing reduced 

access to quality care and catastrophic healthcare 

costs. Addressing these inequalities is vital for 

equitable HTN management. 

 

However, to fully grasp and effectively address the 

complexity of cardiometabolic health, it is not 

sufficient to focus solely on individual 

determinants; it is necessary to understand these 

conditions from the broader perspective of social 

determinants, which conceptualize biological 

processes as inherently shaped by structural social 

conditions. This approach aligns with the field of 

social medicine and emphasizes the need for 

systemic, policy-level changes to reduce health 

inequities. 

 

While challenging and resource-intensive, every 

small step toward improving healthcare access and 

outcomes matters deeply. 

 

Conflict of Interest: The authors declare that they 

have no financial or personal relationships that 

may have inappropriately influenced them in 

writing this article. 

 

 

References  
 

1. Chaturvedi A, Zhu A, Gadela NV, Prabhakaran D, 

Jafar TH. Social determinants of health and 

disparities in hypertension and cardiovascular 

diseases. Hypertension. 2024;81(3):387-399.  

2. Shiue I, Hristova K. Associated social factors of 

hypertension in adults and the very old: UK 

Understanding Society cohort, 2009–2010. 

International journal of cardiology. 

2013;168(4):4563-4565.  

3. Sonnenblick R, Reilly A, Roye K, et al. Social 

determinants of health and hypertension control in 

adults with medicaid. Journal of primary care & 

community health. 2022;13:21501319221142426.  

4. Bann D, Fluharty M, Hardy R, Scholes S. 

Socioeconomic inequalities in blood pressure: co-

ordinated analysis of 147,775 participants from 

repeated birth cohort and cross-sectional datasets, 

1989 to 2016. BMC medicine. 2020;18:1-13.  

5. Havranek EP, Mujahid MS, Barr DA, et al. Social 

determinants of risk and outcomes for 

cardiovascular disease: a scientific statement from 

the American Heart Association. Circulation. 

2015;132(9):873-898.  

6. Mujahid MS, Roux AVD, Morenoff JD, et al. 

Neighborhood characteristics and hypertension. 

Epidemiology. 2008;19(4):590-598.  

7. Lê-Scherban F, Ballester L, Castro J, et al. 

Identifying neighborhood characteristics associated 

with diabetes and hypertension control in an urban 

African-American population using geo-linked 

electronic health records. Preventive Medicine 

Reports. 07/01 2019;15:100953. 

doi:10.1016/j.pmedr.2019.100953 

8. Metlock FE, Hinneh T, Benjasirisan C, et al. Impact 

of Social Determinants of Health on Hypertension 

Outcomes: A Systematic Review. Hypertension. 

2024; 

9. Akinyelure OP, Jaeger BC, Oparil S, et al. Social 

determinants of health and uncontrolled blood 

pressure in a national cohort of black and white US 

adults: the REGARDS study. Hypertension. 

2023;80(7):1403-1413.  

10. Sarkar C, Lai KY, Ni MY, Kumari S, Leung GM, 

Webster C. Liveable residential space, residential 

density, and hypertension in Hong Kong: A 

population-based cohort study. PLoS Medicine. 

2021;18(11):e1003824.  

11. Minor D, Wofford M, Wyatt SB. Does 

socioeconomic status affect blood pressure goal 

achievement? Current hypertension reports. 

2008;10(5):390-397.  

12. Pargaonkar VS, Roach B, Paz EE. Impact of Social 

Determinants of Health on Blood Pressure and 

Cholesterol Control in a Smartphone-Based 

http://www.socialmedicine.info/


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

395 

Cardiovascular Risk Self-Management Program. 

Circulation. 2023;148(Suppl_1):A14088-A14088.  

13. Carey RM, Muntner P, Bosworth HB, Whelton PK. 

Prevention and control of hypertension: JACC 

health promotion series. Journal of the American 

College of Cardiology. 2018;72(11):1278-1293.  

14. Biswas D, Agarwal P, Debnath M. Impact of 

socioeconomic status on lipid profile in type 2 

diabetic patients: an observational study. 

CHAIRMAN, EDITORIAL BOARD. 2020;8(04):45.  

15. Collier A, Ghosh S, Hair M, Waugh N. Impact of 

socioeconomic status and gender on glycaemic 

control, cardiovascular risk factors and diabetes 

complications in type 1 and 2 diabetes: a population 

based analysis from a Scottish region. Diabetes & 

metabolism. 2015;41(2):145-151.  

16. Bell CN, Thorpe Jr RJ, Bowie JV, LaVeist TA. Race 

disparities in cardiovascular disease risk factors 

within socioeconomic status strata. Annals of 

epidemiology. 2018;28(3):147-152.  

17. Williams B, Mancia G, Spiering W, et al. 2018 

ESC/ESH Guidelines for the management of arterial 

hypertension: The Task Force for the management 

of arterial hypertension of the European Society of 

Cardiology (ESC) and the European Society of 

Hypertension (ESH). European heart journal. 

2018;39(33):3021-3104.  

18. Whelton PK, Carey RM, Aronow WS, et al. 2017 

ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/

ASPC/NMA/PCNA guideline for the prevention, 

detection, evaluation, and management of high 

blood pressure in adults: a report of the American 

College of Cardiology/American Heart Association 

Task Force on Clinical Practice Guidelines. Journal 

of the American College of Cardiology. 

2018;71(19):e127-e248.  

19. Subramanian S, Corsi DJ, Subramanyam MA, 

Davey Smith G. Jumping the gun: the problematic 

discourse on socioeconomic status and 

cardiovascular health in India. International journal 

of epidemiology. 2013;42(5):1410-1426.  

20. Liew SJ, Lee JT, Tan CS, Koh CHG, Van Dam R, 

Müller-Riemenschneider F. Sociodemographic 

factors in relation to hypertension prevalence, 

awareness, treatment and control in a multi-ethnic 

Asian population: a cross-sectional study. BMJ 

open. 2019;9(5):e025869.  

21. Regidor E, Gutiérrez-Fisac JL, Banegas JR, 

Domínguez V, Rodríguez-Artalejo F. Association of 

adult socioeconomic position with hypertension in 

older people. Journal of epidemiology and 

community health. Jan 2006;60(1):74-80. 

doi:10.1136/jech.2005.038331 

22. Rosengren A, Subramanian S, Islam S, et al. 

Education and risk for acute myocardial infarction in 

52 high, middle and low-income countries: 

INTERHEART case-control study. Heart. 

2009;95(24):2014-2022.  

23. Satoh A, Arima H, Ohkubo T, et al. Associations of 

socioeconomic status with prevalence, awareness, 

treatment, and control of hypertension in a general 

Japanese population: NIPPON DATA2010. Journal 

of hypertension. 2017;35(2):401-408.  

24. Joshi R, Jan S, Wu Y, MacMahon S. Global 

inequalities in access to cardiovascular health care: 

our greatest challenge. Journal of the American 

College of Cardiology. 2008;52(23):1817-1825.  

25. Rosengren A, Smyth A, Rangarajan S, et al. 

Socioeconomic status and risk of cardiovascular 

disease in 20 low-income, middle-income, and high-

income countries: the Prospective Urban Rural 

Epidemiologic (PURE) study. The Lancet Global 

Health. 2019;7(6):e748-e760.  

26. Neufcourt L, Deguen S, Bayat S, Zins M, Grimaud 

O. Education and hypertension in the 

CONSTANCES cohort: which factors mediate this 

association? European Journal of Public Health. 

2019;29(Supplement_4):ckz185. 448.  

27. Walker RJ, Gebregziabher M, Martin-Harris B, 

Egede LE. Independent effects of socioeconomic 

and psychological social determinants of health on 

self-care and outcomes in Type 2 diabetes. General 

hospital psychiatry. 2014;36(6):662-668.  

28. Cha SH, Park HS, Cho HJ. Socioeconomic 

disparities in prevalence, treatment, and control of 

hypertension in middle-aged Koreans. Journal of 

epidemiology. 2012;22(5):425-432.  

29. Guessous I, Bochud M, Theler J-M, Gaspoz J-M, 

Pechère-Bertschi A. 1999–2009 Trends in 

prevalence, unawareness, treatment and control of 

hypertension in Geneva, Switzerland. PloS one. 

2012;7(6):e39877.  

30. Appleton S, Neo C, Hill C, Douglas K, Adams R. 

Untreated hypertension: prevalence and patient 

factors and beliefs associated with under-treatment 

in a population sample. Journal of human 

hypertension. 2013;27(7):453-462.  

31. Blok S, Haggenburg S, Collard D, et al. The 

association between socioeconomic status and 

prevalence, awareness, treatment and control of 

hypertension in different ethnic groups: the Healthy 

Life in an Urban Setting study. Journal of 

hypertension. 2022;40(5):897-907.  

32. King JB, Pinheiro LC, Bryan Ringel J, et al. 

Multiple social vulnerabilities to health disparities 

and hypertension and death in the REGARDS study. 

Hypertension. 2022;79(1):196-206.  

33. Zheng C, Wang Z, Wang X, et al. Social 

determinants status and hypertension: A Nationwide 

Cross‐sectional Study in China. The Journal of 

Clinical Hypertension. 2020;22(11):2128-2136.  

http://www.socialmedicine.info/


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

396 

34. Allen L, Williams J, Townsend N, et al. 

Socioeconomic status and non-communicable 

disease behavioural risk factors in low-income and 

lower-middle-income countries: a systematic 

review. The Lancet Global Health. 2017;5(3):e277-

e289.  

35. Valero-Elizondo J, Hong JC, Spatz ES, et al. 

Persistent socioeconomic disparities in 

cardiovascular risk factors and health in the United 

States: Medical Expenditure Panel Survey 2002–

2013. Atherosclerosis. 2018;269:301-305.  

36. Shin JH, Jung MH, Kwon CH, et al. Disparities in 

mortality and cardiovascular events by income and 

blood pressure levels among patients with 

hypertension in South Korea. Journal of the 

American Heart Association. 2021;10(7):e018446.  

37. Gebreab SY, Diez-Roux AV, Hickson DA, et al. 

The contribution of stress to the social patterning of 

clinical and subclinical CVD risk factors in African 

Americans: the Jackson Heart Study. Social science 

& medicine. 2012;75(9):1697-1707.  

38. Nakagomi A, Yasufuku Y, Ueno T, Kondo K. 

Social determinants of hypertension in high-income 

countries: A narrative literature review and future 

directions. Hypertension Research. 

2022;45(10):1575-1581.  

39. Kantha K, Indira A. Correlation of Hypertension 

with income in Selected Rural Areas of Nellore.  

40. Lee H, Park JH, Floyd JS, Park S, Kim HC. 

Combined effect of income and medication 

adherence on mortality in newly treated 

hypertension: nationwide study of 16 million 

person‐years. Journal of the American Heart 

Association. 2019;8(16):e013148.  

41. Kivimäki M, Kawachi I. Work Stress as a Risk 

Factor for Cardiovascular Disease. Current 

cardiology reports. Sep 2015;17(9):630. 

doi:10.1007/s11886-015-0630-8 

42. Wiernik E, Nabi H, Pannier B, et al. Perceived 

stress, sex and occupational status interact to 

increase the risk of future high blood pressure: the 

IPC cohort study. Journal of Hypertension. 

2014;32(10):1979-1986.  

43. Rosenthal T, Alter A. Occupational stress and 

hypertension. Journal of the American Society of 

Hypertension. 2012;6(1):2-22.  

44. Davila EP, Kuklina EV, Valderrama AL, Yoon PW, 

Rolle I, Nsubuga P. Prevalence, management, and 

control of hypertension among US workers: does 

occupation matter? Journal of occupational and 

environmental medicine. 2012;54(9):1150-1156.  

45. Rodrigues AP, Gaio V, Kislaya I, et al. 

Sociodemographic disparities in hypertension 

prevalence: Results from the first Portuguese 

National Health Examination Survey. Revista 

Portuguesa de Cardiologia (English Edition). 

2019;38(8):547-555.  

46. Bolm-Audorff U, Hegewald J, Pretzsch A, Freiberg 

A, Nienhaus A, Seidler A. Occupational noise and 

hypertension risk: a systematic review and meta-

analysis. International journal of environmental 

research and public health. 2020;17(17):6281.  

47. Konno S, Hattori T, Miura Y, Munakata M. 923 

JOB-RELATED STRESS AS A RISK FACTOR 

FOR HYPERTENSION: THE WATARI STUDY. 

Journal of Hypertension. 2012;30:e266-e267.  

48. Kang M-Y. Occupational risk factors for 

hypertension. Journal of Hypertension. 

2022;40(11):2102-2110.  

49. Carrasco-Marcelo L, Pereira-Payo D, Mendoza-

Muñoz M, Pastor-Cisneros R. Reduced Income and 

Its Associations with Physical Inactivity, Unhealthy 

Habits, and Cardiac Complications in the 

Hypertensive Population. European journal of 

investigation in health, psychology and education. 

Aug 7 2024;14(8):2300-2313. 

doi:10.3390/ejihpe14080153 

50. Boscher C, Arnold L, Lange A, Szagun B. The load 

of injustice: A longitudinal analysis of the impact of 

subjectively perceived income injustice on the risk 

of stress-associated diseases based on the German 

socio-economic panel study. Gesundheitswesen 

(Bundesverband der Arzte des Offentlichen 

Gesundheitsdienstes (Germany)). 2017;80(S 

02):S71-S79.  

51. Azizi Z, Alipour P, Raparelli V, Norris CM, Pilote 

L. The role of sex and gender in hypertension. 

Journal of human hypertension. 2023;37(8):589-

595.  

52. Lurbe E, Ingelfinger J. Developmental and early life 

origins of cardiometabolic risk factors: novel 

findings and implications. Hypertension. 

2021;77(2):308-318.  

53. Furman D, Campisi J, Verdin E, et al. Chronic 

inflammation in the etiology of disease across the 

life span. Nature medicine. 2019;25(12):1822-1832.  

54. V Ushakov A, S Ivanchenko V, A Gagarina A. 

Psychological stress in pathogenesis of essential 

hypertension. Current hypertension reviews. 

2016;12(3):203-214.  

55. Hahad O, Rajagopalan S, Lelieveld J, et al. Noise 

and Air Pollution as Risk Factors for Hypertension: 

Part I-Epidemiology. Hypertension. Jul 

2023;80(7):1375-1383. 

doi:10.1161/hypertensionaha.122.18732 

56. Doh D, Dahwa R, Renzaho AMN. A Scoping 

Review of Non-Communicable Diseases among the 

Workforce as a Threat to Global Peace and Security 

in Low-Middle Income Countries. International 

Journal of Environmental Research and Public 

Health. 2024;21(9). doi:10.3390/ijerph21091143  

http://www.socialmedicine.info/


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

397 

57. Schouw D, Mash R, Kolbe-Alexander T. Changes in 

risk factors for non-communicable diseases 

associated with the ‘Healthy choices at 

work’programme, South Africa. Global Health 

Action. 2020;13(1):1827363.  

58. Daiber A, Chlopicki S. Revisiting pharmacology of 

oxidative stress and endothelial dysfunction in 

cardiovascular disease: Evidence for redox-based 

therapies. Free Radical Biology and Medicine. 

2020/09/01/ 2020;157:15-37. 

doi:https://doi.org/10.1016/j.freeradbiomed.2020.02.

026 

59. Li H, Kilgallen AB, Münzel T, et al. Influence of 

mental stress and environmental toxins on circadian 

clocks: implications for redox regulation of the heart 

and cardioprotection. British journal of 

pharmacology. 2020;177(23):5393-5412.  

60. Dima-Cozma C, Mitu F, Szalontay A, Cojocaru D-

C. Socioeconomic status and psychological factors 

in patients with essential hypertension. Revista de 

Cercetare si Interventie Sociala. 2014;44:147-159.  

61. Walker MS, Figueiredo NR, de Lara Machado W, 

Costa CA, Feoli AMP. Cognitive-behavioral therapy 

for treating hypertension: a systematic review and 

meta-analysis. Psychology, Health & Medicine. 

2024;29(3):411-426.  

62. Hall JE, do Carmo JM, da Silva AA, Wang Z, Hall 

ME. Obesity-induced hypertension: interaction of 

neurohumoral and renal mechanisms. Circulation 

research. 2015;116(6):991-1006.  

63. Shariq OA, McKenzie TJ. Obesity-related 

hypertension: a review of pathophysiology, 

management, and the role of metabolic surgery. 

Gland surgery. 2020;9(1):80.  

64. Mathieu P, Poirier P, Pibarot P, Lemieux I, Després 

J-P. Visceral obesity: the link among inflammation, 

hypertension, and cardiovascular disease. 

Hypertension. 2009;53(4):577-584.  

65. Jones DW, Miller ME, Wofford MR, et al. The 

effect of weight loss intervention on 

antihypertensive medication requirements in the 

hypertension Optimal Treatment (HOT) study. 

American journal of hypertension. 

1999;12(12):1175-1180.  

66. Stevens VJ, Obarzanek E, Cook NR, et al. Long-

term weight loss and changes in blood pressure: 

results of the Trials of Hypertension Prevention, 

phase II. Annals of internal medicine. 

2001;134(1):1-11.  

67. Ogden CL, Lamb MM, Carroll MD, Flegal KM. 

Obesity and socioeconomic status in adults: United 

States, 2005-2008. US Department of Health and 

Human Services, Centers for Disease Control 

and …; 2010. 

68. Anekwe CV, Jarrell AR, Townsend MJ, Gaudier GI, 

Hiserodt JM, Stanford FC. Socioeconomics of 

obesity. Current obesity reports. 2020;9:272-279.  

69. Tchernof A, Després J-P. Pathophysiology of human 

visceral obesity: an update. Physiological reviews. 

2013; 

70. Abay KA, Ibrahim H, Breisinger C. Food policies 

and obesity in low- and middle-income countries. 

World Development. 2022/03/01/ 2022;151:105775. 

doi:https://doi.org/10.1016/j.worlddev.2021.105775 

71. Schneider P, Popkin B, Shekar M, Eberwein JD, 

Block C, Okamura KS. Health and economic 

impacts of overweight/obesity. Health and economic 

consequences of an impending global challenge. 

2020;69:1-3.  

72. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. 

Obesity and socioeconomic status in developing 

countries: a systematic review. Obesity reviews. 

2012;13(11):1067-1079.  

73. Hayashi T, Boyko EJ, Leonetti DL, et al. Visceral 

adiposity is an independent predictor of incident 

hypertension in Japanese Americans. Annals of 

internal medicine. 2004;140(12):992-1000.  

74. Sowers JR. Obesity as a cardiovascular risk factor. 

The American journal of medicine. 2003;115(8):37-

41.  

75. Nakagomi A, Tsuji T, Saito M, Ide K, Kondo K, 

Shiba K. Social isolation and subsequent health and 

well-being in older adults: A longitudinal outcome-

wide analysis. Social science & medicine. 

2023;327:115937.  

76. Yang YC, Li T, Ji Y. Impact of social integration on 

metabolic functions: evidence from a nationally 

representative longitudinal study of US older adults. 

BMC public health. 2013;13:1-11.  

77. Xia N, Li H. Loneliness, social isolation, and 

cardiovascular health. Antioxidants & redox 

signaling. 2018;28(9):837-851.  

78. Hawkley LC, Thisted RA, Masi CM, Cacioppo JT. 

Loneliness predicts increased blood pressure: 5-year 

cross-lagged analyses in middle-aged and older 

adults. Psychology and aging. 2010;25(1):132.  

79. Shallcross A, Butler M, Tanner R, et al. 

Psychosocial correlates of apparent treatment-

resistant hypertension in the Jackson Heart Study. 

Journal of human hypertension. 2017;31(7):474-

478.  

80. Shankar A, McMunn A, Banks J, Steptoe A. 

Loneliness, social isolation, and behavioral and 

biological health indicators in older adults. Health 

psychology. 2011;30(4):377.  

81. Holt-Lunstad J, Smith TB, Layton JB. Social 

relationships and mortality risk: a meta-analytic 

review. PLoS Med. Jul 27 2010;7(7):e1000316. 

doi:10.1371/journal.pmed.1000316 

http://www.socialmedicine.info/
https://doi.org/10.1016/j.freeradbiomed.2020.02.026
https://doi.org/10.1016/j.freeradbiomed.2020.02.026
https://doi.org/10.1016/j.worlddev.2021.105775


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

398 

82. Finley AJ, Schaefer SM. Affective neuroscience of 

loneliness: potential mechanisms underlying the 

association between perceived social isolation, 

health, and well-being. Journal of psychiatry and 

brain science. 2022;7(6) 

83. Golaszewski NM, LaCroix AZ, Godino JG, et al. 

Evaluation of Social Isolation, Loneliness, and 

Cardiovascular Disease Among Older Women in the 

US. JAMA Netw Open. Feb 1 2022;5(2):e2146461. 

doi:10.1001/jamanetworkopen.2021.46461 

84. Albasheer O, Abdelwahab SI, Zaino MR, et al. The 

impact of social isolation and loneliness on 

cardiovascular disease risk factors: a systematic 

review, meta-analysis, and bibliometric 

investigation. Scientific Reports. 2024;14(1):12871.  

85. Yang YC, Boen C, Mullan Harris K. Social 

relationships and hypertension in late life: evidence 

from a nationally representative longitudinal study 

of older adults. Journal of aging and health. 

2015;27(3):403-431.  

86. Sciences NAo, Behavioral Do, Sciences S, et al. 

Social isolation and loneliness in older adults: 

Opportunities for the health care system. National 

Academies Press; 2020. 

87. Hall M-H, Xiao Y, Öngür D, Torous J, Jeste DV. 

Social isolation and loneliness: modern pandemic of 

a psychosocial determinant of health. Psychiatric 

Annals. 2024;54(7):e196-e201.  

88. Thomas SJ, Booth III JN, Dai C, et al. Cumulative 

incidence of hypertension by 55 years of age in 

blacks and whites: the CARDIA study. Journal of 

the American Heart Association. 

2018;7(14):e007988.  

89. Lackland DT. Racial differences in hypertension: 

implications for high blood pressure management. 

The American journal of the medical sciences. 

2014;348(2):135-138.  

90. Brondolo E, Libby DJ, Denton E-g, et al. Racism 

and ambulatory blood pressure in a community 

sample. Psychosomatic medicine. 2008;70(1):49-56.  

91. Dolezsar CM, McGrath JJ, Herzig AJ, Miller SB. 

Perceived racial discrimination and hypertension: a 

comprehensive systematic review. Health 

Psychology. 2014;33(1):20.  

92. Morenoff JD, House JS, Hansen BB, Williams DR, 

Kaplan GA, Hunte HE. Understanding social 

disparities in hypertension prevalence, awareness, 

treatment, and control: the role of neighborhood 

context. Social science & medicine. 

2007;65(9):1853-1866.  

93. Van Ryn M, Fu SS. Paved with good intentions: do 

public health and human service providers 

contribute to racial/ethnic disparities in health? 

American journal of public health. 2003;93(2):248-

255.  

94. Blair IV, Steiner JF, Havranek EP. Unconscious 

(implicit) bias and health disparities: where do we 

go from here? The Permanente Journal. 

2011;15(2):71.  

95. Dovidio JF, Penner LA, Albrecht TL, Norton WE, 

Gaertner SL, Shelton JN. Disparities and distrust: 

the implications of psychological processes for 

understanding racial disparities in health and health 

care. Social science & medicine. 2008;67(3):478-

486.  

96. Schulman KA, Berlin JA, Harless W, et al. The 

effect of race and sex on physicians' 

recommendations for cardiac catheterization. New 

England Journal of Medicine. 1999;340(8):618-626.  

97. Manze M, Rose AJ, Orner MB, Berlowitz DR, 

Kressin NR. Understanding racial disparities in 

treatment intensification for hypertension 

management. Journal of general internal medicine. 

2010;25:819-825.  

98. Green AR, Carney DR, Pallin DJ, et al. Implicit bias 

among physicians and its prediction of thrombolysis 

decisions for black and white patients. Journal of 

general internal medicine. 2007;22:1231-1238.  

99. Maimaris W, Paty J, Perel P, et al. The influence of 

health systems on hypertension awareness, 

treatment, and control: a systematic literature 

review. PLoS medicine. 2013;10(7):e1001490.  

100. Kershaw KN, Diez Roux AV, Burgard SA, 

Lisabeth LD, Mujahid MS, Schulz AJ. 

Metropolitan-level racial residential segregation and 

black-white disparities in hypertension. American 

journal of epidemiology. 2011;174(5):537-545.  

101. Diez Roux AV, Mair C. Neighborhoods and 

health. Annals of the New York Academy of 

Sciences. Feb 2010;1186:125-45. 

doi:10.1111/j.1749-6632.2009.05333.x 

102. Howell NA, Tu JV, Moineddin R, et al. 

Interaction between neighborhood walkability and 

traffic-related air pollution on hypertension and 

diabetes: The CANHEART cohort. Environment 

international. Nov 2019;132:104799. 

doi:10.1016/j.envint.2019.04.070 

103. Chaparro MP, Benzeval M, Richardson E, 

Mitchell R. Neighborhood deprivation and 

biomarkers of health in Britain: the mediating role 

of the physical environment. BMC Public Health. 

2018/06/27 2018;18(1):801. doi:10.1186/s12889-

018-5667-3 

104. Xu J, Lawrence KG, O'Brien KM, Jackson CL, 

Sandler DP. Association between neighbourhood 

deprivation and hypertension in a US-wide Cohort. 

Journal of epidemiology and community health. Mar 

2022;76(3):268-273. doi:10.1136/jech-2021-216445 

105. Anenberg SC, Achakulwisut P, Brauer M, 

Moran D, Apte JS, Henze DK. Particulate matter-

attributable mortality and relationships with carbon 

http://www.socialmedicine.info/


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

399 

dioxide in 250 urban areas worldwide. Scientific 

reports. 2019;9(1):11552.  

106. Zhang J, Zhang F, Xin C, et al. Associations of 

long-term exposure to air pollution, physical activity 

with blood pressure and prevalence of hypertension: 

the China Health and Retirement Longitudinal 

Study. Frontiers in public health. 2023;11:1137118. 

doi:10.3389/fpubh.2023.1137118 

107. Liu X, Zhang D, Liu Y, et al. Dose–Response 

Association Between Physical Activity and Incident 

Hypertension. Hypertension. 2017;69(5):813-820. 

doi:doi:10.1161/HYPERTENSIONAHA.116.08994 

108. Andersen ZJ, de Nazelle A, Mendez MA, et al. 

A study of the combined effects of physical activity 

and air pollution on mortality in elderly urban 

residents: the Danish Diet, Cancer, and Health 

Cohort. Environmental health perspectives. Jun 

2015;123(6):557-63. doi:10.1289/ehp.1408698 

109. Markevych I, Schoierer J, Hartig T, et al. 

Exploring pathways linking greenspace to health: 

Theoretical and methodological guidance. 

Environmental research. 2017;158:301-317.  

110. Astell-Burt T, Feng X. Urban green space, tree 

canopy and prevention of cardiometabolic diseases: 

a multilevel longitudinal study of 46 786 

Australians. International journal of epidemiology. 

2020;49(3):926-933.  

111. Zeng YQ, Chong KC, Chang LY, et al. 

Exposure to Neighborhood Greenness and 

Hypertension Incidence in Adults: A Longitudinal 

Cohort Study in Taiwan. Environmental health 

perspectives. Mar 2024;132(3):37001. 

doi:10.1289/ehp13071 

112. Seligman HK, Laraia BA, Kushel MB. Food 

insecurity is associated with chronic disease among 

low-income NHANES participants. The Journal of 

nutrition. 2010;140(2):304-310.  

113. Ing CT, Clemens B, Ahn HJ, et al. Food 

Insecurity and Blood Pressure in a Multiethnic 

Population. Int J Environ Res Public Health. Jun 28 

2023;20(13)doi:10.3390/ijerph20136242 

114. Vaccaro JA, Huffman FG. Sex and 

Race/Ethnic Disparities in Food Security and 

Chronic Diseases in U.S. Older Adults. Gerontology 

& geriatric medicine. Jan-Dec 

2017;3:2333721417718344. 

doi:10.1177/2333721417718344 

115. Hernandez DC, Reesor LM, Murillo R. Food 

insecurity and adult overweight/obesity: Gender and 

race/ethnic disparities. Appetite. Oct 1 

2017;117:373-378. doi:10.1016/j.appet.2017.07.010 

116. UNICEF F, WHO W. The state of food 

security and nutrition in the world. Building 

resilience for peace and food security. 2018; 

117. Stuff JE, Casey PH, Connell CL, et al. 

Household food insecurity and obesity, chronic 

disease, and chronic disease risk factors. Journal of 

hunger & environmental nutrition. 2007;1(2):43-62.  

118. Arzhang P, Sadeghi N, Harchegani FA, et al. 

Associations between food insecurity and Sleep 

Duration, Quality, and Disturbance among older 

adults from six low‐ and middle‐income countries. 

The Journal of nutrition, health and aging. 

2024/01/01/ 2024;28(1):100018. 

doi:https://doi.org/10.1016/j.jnha.2023.100018 

119. Laraia BA. Food insecurity and chronic 

disease. Advances in Nutrition. 2013;4(2):203-212.  

120. Nagata JM, Palar K, Gooding HC, Garber AK, 

Bibbins-Domingo K, Weiser SD. Food Insecurity 

and Chronic Disease in US Young Adults: Findings 

from the National Longitudinal Study of Adolescent 

to Adult Health. J Gen Intern Med. Dec 

2019;34(12):2756-2762. doi:10.1007/s11606-019-

05317-8 

121. Redmond ML, Dong F, Goetz J, Jacobson LT, 

Collins TC. Food insecurity and peripheral arterial 

disease in older adult populations. The Journal of 

nutrition, health and aging. 2016;20(10):989-995.  

122. Jessiman-Perreault G, McIntyre L. The 

household food insecurity gradient and potential 

reductions in adverse population mental health 

outcomes in Canadian adults. SSM - population 

health. Dec 2017;3:464-472. 

doi:10.1016/j.ssmph.2017.05.013 

123. Calhoun DA, Harding SM. Sleep and 

hypertension. Chest. Aug 2010;138(2):434-43. 

doi:10.1378/chest.09-2954 

124. de la Sierra A, Gorostidi M, Banegas JR, 

Segura J, de la Cruz JJ, Ruilope LM. Nocturnal 

hypertension or nondipping: which is better 

associated with the cardiovascular risk profile? 

American journal of hypertension. 2014;27(5):680-

687.  

125. Ohkubo T, Hozawa A, Nagai K, et al. 

Prediction of stroke by ambulatory blood pressure 

monitoring versus screening blood pressure 

measurements in a general population: the Ohasama 

study. J Hypertens. Jul 2000;18(7):847-54. 

doi:10.1097/00004872-200018070-00005 

126. Al Lawati NM, Ayas NT. To sleep, perchance 

to dip: obstructive sleep apnea, blood pressure, and 

cardiovascular disease. Sleep. 2008;31(6):772.  

127. National Center for Health Statistics. 

Percentage of Adults Who Reported an Average of 

<6 Hours of Sleep per 24-Hour Period, by Sex and 

Age Group --- United States, 1985 and 2004. 

https://www.cdc.gov/mmwr/preview/mmwrhtml/m

m5437a7.htm 

128. Friedman O, Logan AG. Can nocturnal 

hypertension predict cardiovascular risk? Integrated 

blood pressure control. 2009:25-37.  

http://www.socialmedicine.info/
https://doi.org/10.1016/j.jnha.2023.100018
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5437a7.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5437a7.htm


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

400 

129. Kecklund G, Axelsson J. Health consequences 

of shift work and insufficient sleep. BMJ (Clinical 

research ed). Nov 1 2016;355:i5210. 

doi:10.1136/bmj.i5210 

130. Yang H, Haack M, Lamanna M, Mullington J. 

Blunted nocturnal blood pressure dipping and 

exaggerated morning blood pressure surge in 

response to a novel repetitive sleep restriction 

challenge. The FASEB Journal. 2015;29:957.8.  

131. Mekonene M, Baye K, Gebremedhin S. 

Epidemiology of hypertension among adults in 

Addis Ababa, Ethiopia. Preventive Medicine 

Reports. 2023/04/01/ 2023;32:102159. 

doi:https://doi.org/10.1016/j.pmedr.2023.102159 

132. Mellman TA, Brown DD, Jenifer ES, Hipolito 

MM, Randall OS. Posttraumatic stress disorder and 

nocturnal blood pressure dipping in young adult 

African Americans. Psychosomatic medicine. 

2009;71(6):627-630.  

133. Vineis P, Chan Q, Khan A. Climate change 

impacts on water salinity and health. Journal of 

epidemiology and global health. 2011;1(1):5-10.  

134. Kim NH, Hyun YY, Lee K-B, et al. 

Environmental heavy metal exposure and chronic 

kidney disease in the general population. Journal of 

Korean medical science. 2015;30(3):272-277.  

135. Li S, Xiao X, Zhang X. Association between 

plain water intake and risk of hypertension: 

longitudinal analyses from the China Health and 

Nutrition Survey. Frontiers in public health. 

2023;11:1280653. doi:10.3389/fpubh.2023.1280653 

136. Naser AM, Rahman M, Unicomb L, et al. 

Drinking Water Salinity, Urinary Macro-Mineral 

Excretions, and Blood Pressure in the Southwest 

Coastal Population of Bangladesh. J Am Heart 

Assoc. May 7 2019;8(9):e012007. 

doi:10.1161/jaha.119.012007 

137. Riley MR, Gerba CP, Elimelech M. Biological 

approaches for addressing the grand challenge of 

providing access to clean drinking water. Journal of 

Biological Engineering. 2011/03/31 2011;5(1):2. 

doi:10.1186/1754-1611-5-2 

138. Greenwood EE, Lauber T, van den Hoogen J, 

et al. Mapping safe drinking water use in low- and 

middle-income countries. Science. 

2024;385(6710):784-790. 

doi:doi:10.1126/science.adh9578 

139. Khan S, Shahnaz M, Jehan N, Rehman S, Shah 

M, Din I. Drinking water quality and human health 

risk in Charsadda district, Pakistan. Journal of 

Cleaner Production. 12/01 2013;60:93-101. 

doi:10.1016/j.jclepro.2012.02.016 

140. Weber A, Baker J, Gaudry L, Swatuk L. Water 

as Threat and Solution: Improving Health Outcomes 

in Developing Country Contexts. 2018:187-206. 

141. Noga J, Wolbring G. The economic and social 

benefits and the barriers of providing people with 

disabilities accessible clean water and sanitation. 

Sustainability. 2012;4(11):3023-3041.  

142. Sims M, Kershaw KN, Breathett K, et al. 

Importance of Housing and Cardiovascular Health 

and Well-Being: A Scientific Statement From the 

American Heart Association. Circulation: 

Cardiovascular Quality and Outcomes. 

2020;13(8):e000089. 

doi:doi:10.1161/HCQ.0000000000000089 

143. Olack B, Wabwire-Mangen F, Smeeth L, 

Montgomery JM, Kiwanuka N, Breiman RF. Risk 

factors of hypertension among adults aged 35–64 

years living in an urban slum Nairobi, Kenya. BMC 

public health. 2015;15:1-9.  

144. Sheel V, Kotwal A, Dumka N, Sharma V, 

Kumar R, Tyagi V. Water as a social determinant of 

health: bringing policies into action. Journal of 

Global Health Reports. 2024;8:e2024003.  

145. Yan LD, Chirwa C, Chi BH, et al. 

Hypertension management in rural primary care 

facilities in Zambia: a mixed methods study. BMC 

Health Services Research. 2017/02/03 

2017;17(1):111. doi:10.1186/s12913-017-2063-0 

146. Griggs S, Al-Kindi S, Hardin H, et al. 

Socioeconomic deprivation and cardiometabolic risk 

factors in individuals with type 1 diabetes: T1D 

exchange clinic registry. Diabetes research and 

clinical practice. 2023;195:110198.  

147. Puckrein GA, Egan BM, Howard G. Social and 

medical determinants of cardiometabolic health: the 

big picture. Ethnicity & disease. 2015;25(4):521.  

148. Shakya S, Shrestha V, Neupane D. Social 

determinants of health and cardiometabolic risk 

factors in Nepal: a scoping review. Nutrition, 

Metabolism and Cardiovascular Diseases. 

2023;33(12):2308-2316.  

149. Quispe R, Bazo-Alvarez JC, Peralta-Alvarez F, 

et al. Abstract P087: Cardiometabolic Risk Factors 

and Socioeconomic Status in Peruvian Adults: The 

CRONICAS Cohort Study. Circulation. 

2015;131(suppl_1):AP087-AP087.  

150. Howell CR, Zhang L, Clay OJ, et al. Social 

determinants of health phenotypes and 

cardiometabolic condition prevalence among 

patients in a large academic health system: latent 

class analysis. JMIR Public Health and 

Surveillance. 2024;10(1):e53371.  

151. Assari S, Zare H. Gender Differences in the 

Association Between Socioeconomic Status and 

Cardiometabolic Health: National Health and 

Nutrition Examination Survey. Global journal of 

cardiovascular diseases. 2025;4(1):50.  

152. Gheorghe A, Griffiths U, Murphy A, Legido-

Quigley H, Lamptey P, Perel P. The economic 

http://www.socialmedicine.info/
https://doi.org/10.1016/j.pmedr.2023.102159


Social Determinants of Hypertension: A Focus on Low- and Middle-Income Countries 

Intissar Haddiya, Zuzanna Korbel, Sara Ramdani, Elmostafa Haddiya 

 

Social Medicine, Volume 19, Number 3, September-December 2026.            ISSN: 1557-7112. www.socialmedicine.info 

401 

burden of cardiovascular disease and hypertension 

in low-and middle-income countries: a systematic 

review. BMC public health. 2018;18:1-11.  

153. Hamrahian SM, Maarouf OH, Fülöp T. A 

critical review of medication adherence in 

hypertension: barriers and facilitators clinicians 

should consider. Patient preference and adherence. 

2022:2749-2757.  

154. IFMSA. IFMSA home page. https://ifmsa.org/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.socialmedicine.info/
https://ifmsa.org/

