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Abstract
Urbanization is reshaping global health, with over 55% of the world’s population residing in urban areas, a figure projected 
to reach 68% by 2050. This demographic shift presents significant challenges and opportunities for public health, as urban 
environments exacerbate health disparities rooted in social determinants of health, such as economic stability, education, 
neighborhood conditions, and access to healthcare. Rapid urban growth, particularly in low- and middle-income countries, has 
led to the emergence of inequitable living conditions, environmental hazards, and limited access to essential health services, 
contributing to the early onset of multimorbidity and rising non-communicable disease burdens. Urbanization-driven factors 
such as obesogenic environments, sedentary lifestyles, air pollution, and inadequate sleep exacerbate cardiovascular and 
metabolic risks, while social exclusion, overcrowding, and inadequate mental health services heighten vulnerabilities. Emerg-
ing risks, including urban heat islands, noise pollution, and exposure to endocrine-disrupting chemicals, further compound 
urban health inequities. Effective mitigation requires multi-sectoral policies that prioritize health-promoting infrastructure, 
reduce environmental pollutants, foster equitable healthcare access, and address systemic barriers affecting marginalized 
groups. This review explores the intersections between urbanization and health inequities, emphasizing the importance of 
addressing traditional and emerging risk factors across the lifespan. Policy implications include promoting green infrastruc-
ture, enhancing urban mobility, expanding mental health care, and leveraging participatory governance to foster resilient 
and inclusive cities. By adopting an integrated approach that prioritizes social equity and sustainability, cities can mitigate 
health disparities and create healthier, more inclusive urban environments that support the well-being of all residents.
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Introduction

Urbanization, the process by which populations increasingly 
concentrate in cities, is transforming the global landscape at 
an unprecedented pace. Over 55% of the world's population 
currently resides in urban areas, a figure projected to rise to 
68% by 2050 [1]. This demographic shift represents not only 
a hallmark of modern development but also a critical chal-
lenge and opportunity for global health. As cities grow, par-
ticularly in developing regions, guiding urban development 

to support health and well-being has never been more urgent. 
Yet, for many of the 4.2 billion people living in urban areas, 
the reality remains starkly different [2]. Urban health dynam-
ics are shaped by a complex interplay of individual, social, 
and environmental factors. Socioeconomic disparities lie at 
the heart of urban health inequities, influencing access to 
education, quality employment, healthcare, and healthy liv-
ing conditions. The socioeconomic stratification typical of 
urban settings often dictates health outcomes, with disad-
vantaged groups facing an earlier onset of chronic diseases 
and higher rates of multimorbidity [3]. Social determinants 
of health (SDOH), the conditions in which people are born, 
grow, live, work, and age, play a pivotal role in shaping these 
outcomes (Fig. 1). Key domains of SDOH include economic 
stability, neighborhood and built environment, education, 
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social and community context, and access to healthcare. The 
built environment, encompassing human-made surroundings 
such as neighborhoods, parks, transportation systems, and 
waste management infrastructure, significantly influences 
health outcomes [4]. Poorly designed urban spaces often 
exacerbate health risks, limiting opportunities for active 
living, and contributing to air, noise, water, and soil pollu-
tion [1, 2]. These environmental factors disproportionately 
impact marginalized populations, exposing them to poor 
living conditions and increased the risk of disease and dis-
ability throughout their lives [5].

This review examines the intersection of urbanization, 
health inequities, and disease patterns, highlighting both 
traditional and emerging risk factors. Eventually, it aims 
to identify strategies for fostering healthier, more equita-
ble urban environments that support well-being across the 
lifespan.

Traditional risk factors and urban health 
inequities

Global population aging is a significant trend, with people 
living longer due to advancements in healthcare, improved 
socioeconomic conditions, and better access to medi-
cal technologies [6]. Life expectancy is rising not only in 
high-income countries but also in low- and middle-income 
countries (LMICs), driven by public health improvements, 
vaccination programs, and reductions in infectious diseases 
[7]. However, this increase in lifespan is often not matched 

by a corresponding increase in healthspan, that is the years 
of life spent in good health, free from chronic illness. In 
epidemiology it is called healthy life years [8, 9]. The aver-
age gap between healthy life years and life expectancy is 
estimated to be 9.6 years, ranging from 6.55 years in Lesotho 
to 12.4 years in the USA [8]. Multimorbidity, defined as the 
presence of two or more chronic conditions, affects 37.2% 
of individuals worldwide and represents a significant chal-
lenge to healthcare systems worldwide [10]. Although multi-
morbidity is commonly associated with aging, it also affects 
younger populations, particularly in LMICs, where social 
determinants play a key role in health disparities. Studies 
indicate that individuals with fewer socioeconomic resources 
experience the onset of multimorbidity 10–15 years earlier 
than their wealthier counterparts [3]. These trends highlight 
the need for lifelong strategies to promote healthy aging and 
reduce chronic disease risks (Fig. 2).

Primordial prevention, a concept introduced by Strasser 
in 1978, emphasizes addressing the root causes of disease 
by preventing the emergence of harmful environmental, 
social, and behavioral conditions [11]. In line with this 
approach, in 2010 the American Heart Association (AHA) 
introduced Life’s Simple 7 (LS7), a framework of seven 
key metrics to promote cardiovascular health through 
healthy lifestyle choices, such as regular physical activ-
ity, a healthy diet, smoking cessation, and effective man-
agement of body weight, cholesterol, blood pressure, and 
blood glucose levels [12]. In 2022, the AHA expanded 
this framework with Life’s Essential 8 (LE8), adding new 
components like sleep health and refining existing metrics 

Fig. 1  The social determinants of health and their influence on key health outcomes
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LE8 also emphasized the role of social, ecological, and 
psychological determinants of health, reinforcing the 
importance of a holistic"mind–body-heart"connection and 
advocating for cardiovascular health promotion at every 
stage of life [13]. While primarily focused on cardiometa-
bolic health, LE8 addresses risk factors relevant to other 
noncommunicable diseases (NCDs), including dementia, 
and multimorbidity [14–16]. There are also other attempts 
to further extend this important issue, including the recent 
International Lipid Expert Panel (ILEP) Simple Tips for 
the healthy heart that additionally put the emphasis on 
the alcohol consumption (there is no healthy amount of 
alcohol), stress (especially chronic stress), nonadherence 
to medical prescriptions and lack of health education, and 
lipoprotein(a) as independent cardiovascular risk factors 
[17].

However, applying frameworks like LE8 or the ILEP 
Simple Tips in urban environments reveals persistent 
health inequities. Longitudinal studies, such as Whitehall 
II and UK Biobank, have shown that approximately one-
third of the increased risk of dementia among socioeco-
nomically disadvantaged groups can be attributed to differ-
ences in cardiovascular health. The relationship between 
cardiovascular health and social disparities is even more 
pronounced for stroke and coronary heart disease, align-
ing with prior research [18]. This evidence underscores 
the importance of addressing traditional risk factors, par-
ticularly among socioeconomically disadvantaged groups, 
to reduce health disparities and decrease the burden of 
chronic diseases in cities.

Health behaviors within the cities: healthy eating, 
physical activity, nicotine exposure, sleep health

LE8 define health behaviors as lifestyle choices or actions 
that individuals can actively adopt or change to improve 
their cardiovascular health. They are focused on modifi-
able behaviors that can lead to better outcomes and include 
healthy eating, physical activity, nicotine exposure, sleep 
health [13]. Urbanization significantly influences health 
behaviors, often amplifying disparities among different 
socioeconomic groups.

Urban environments shape dietary habits through food 
availability, cultural preferences, and economic factors. 
Higher-income urban residents typically have access to a 
wide variety of nutritious foods, while lower-income popula-
tions face significant barriers to healthy eating due to"food 
deserts", areas where residents have limited or no access to 
affordable, nutritious options such as fresh fruits, vegeta-
bles, and whole foods. These areas often overlap with "food 
swamps", where convenience stores and fast-food outlets 
dominate, offering mostly processed, high-fat, high-sugar 
foods. The absence of supermarkets or grocery stores in 
these neighborhoods profoundly impacts the eating hab-
its and overall health of lower-income communities [19]. 
Another factor shaping eating patterns in urban areas is the 
increasing "westernization" of diets, which is considered a 
major contributor to the rising prevalence of NCDs. Long-
term follow-up studies have shown a significant associa-
tion between urbanization and income levels with a decline 
in the consumption of traditional foods and a shift toward 

Fig. 2  Urbanization-linked risk factors for non-communicable disease risk progression across the lifespan and potential strategies for prevention
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increased intake of highly processed foods, refined sugars, 
unhealthy fats, and red or processed meats [20, 21]. The 
promotion of restrictive diets, such as ketogenic and carni-
vore diets, through social media platforms has significantly 
influenced the public's approach to weight management and 
cardiovascular health [22]. These diets, which are character-
ized by high-fat and low-carbohydrate intake, have shown 
short-term benefits for weight loss and glycemic control in 
some studies, but concerns remain regarding their potential 
long-term cardiovascular risks. For instance, some studies 
highlight the benefits of ketogenic diets in improving lipid 
profiles, though there is evidence of increased low-density 
lipoprotein (LDL) levels and potential associations with dys-
lipidemia and cardiac fibrosis [23]. The growing trend of 
using semaglutide, a glucagon-like peptide 1 receptor ago-
nist, for rapid weight loss without medical supervision raises 
concerns regarding adverse outcomes. While semaglutide 
has been shown to reduce cardiovascular events in popula-
tions with obesity, its use outside medical guidance can lead 
to significant risks, including gastrointestinal side effects, 
gallbladder issues, and unintended muscle loss [24]. Addi-
tionally, misuse without accompanying lifestyle changes, 
including implementation of physical exercise, may exac-
erbate muscle wasting and impair body composition [25]. 
Reports of drug misuse highlight the need for careful moni-
toring, as semaglutide has been associated with a higher 
incidence of adverse effects when taken outside prescribed 
regimens [26]. Additionally, a retrospective cohort in Israel 
revealed that individuals from higher socioeconomic back-
grounds had shorter times to sodium-glucose co-transporter 
2 inhibitors prescriptions, suggesting that economic wealth 
can influence access, including for appropriate prescription, 
and potential overuse [27].

The built environment plays a critical role also in deter-
mining physical activity levels. A large study involving 9472 
American adolescents and young adults by Armstrong et al. 
[28] identified significant differences in physical activity 
levels across income and ethnic groups. Wealthier neigh-
borhoods often feature parks, green spaces, and pedestrian-
friendly infrastructure, encouraging active lifestyles. In 
contrast, low-income areas frequently lack safe, accessible 
recreational spaces, limiting opportunities for physical activ-
ity [29]. Urban sprawl, which prioritizes vehicular traffic 
over walkability, further restricts active living, especially in 
marginalized communities. Evidence shows that compact, 
walkable neighborhoods with diverse land use and efficient 
public transport foster higher physical activity levels, while 
concerns about safety, inadequate lighting, and poor infra-
structure deter outdoor exercise in disadvantaged areas [30, 
31]. Income inequality, reflected in economic disparities that 
limit access to fitness centers, organized sports, and trans-
portation to areas with better facilities, plays a pivotal role 
in shaping physical activity levels.

Urbanization influences also smoking behaviors through 
increased tobacco accessibility and targeted marketing in 
low-income neighborhoods. Higher densities of tobacco 
retail outlets in disadvantaged areas contribute to elevated 
smoking rates, particularly among marginalized populations 
[32, 33]. SDOH, such as unemployment, community safety 
and exposure to violence, lower social cohesion and limited 
recreational spaces, further drive tobacco use as a coping 
mechanism for economic and emotional stress [34, 35]. In 
densely populated urban settings, exposure to secondhand 
smoke in multi-unit housing compounds health risks, includ-
ing respiratory illnesses [36]. Electronic Nicotine Delivery 
Systems (ENDS), including exposure to secondhand aero-
sol, present significant health risks and have been associated 
with respiratory and cardiovascular diseases (CVDs) [37, 
38]. Research indicates that accessibility to vape shops, peer 
pressure, and targeted advertising in urban settings contrib-
ute to increased ENDS use among adolescents and adults. 
High-income urban areas, in particular, report higher experi-
mentation rates, likely due to increased disposable income 
and more frequent exposure to promotional materials. Addi-
tionally, studies reveal that the proximity of ENDS retailers 
to schools and public spaces correlates with higher usage 
rates among youth [39].

Sleep health is a crucial yet frequently overlooked deter-
minant of overall well-being [13]. In urban settings, dispari-
ties in sleep quality and duration are strongly influenced by 
socioeconomic conditions and neighborhood environments 
and disproportionately impact marginalized communities 
[40]. Low-income residents frequently experience disrupted 
sleep due to overcrowded housing, crime, noise pollution, 
and inadequate infrastructure. In contrast, wealthier neigh-
borhoods typically offer quieter environments, green spaces, 
and safer streets, which support healthier sleep patterns [41]. 
Occupational demands, such as shift work, more common in 
low-income populations, exacerbate sleep deprivation and 
circadian misalignment [42]. Limited access to healthcare 
services for identifying lifestyle, psychological, and organic 
sleep disturbances, along with inadequate sleep education, 
further exacerbates these issues [43].

Alcohol consumption remains a significant public health 
issue in urban areas, with concerning trends in both quan-
tity and patterns of use. There is no safe amount of alcohol, 
as even moderate consumption is associated with increased 
risks of chronic diseases, such as liver damage and CVDs, 
as well as heightened vulnerability to mental health disor-
ders [44]. Despite global efforts to raise awareness, alco-
hol consumption rates have not declined in recent decades 
[17, 45]. Instead, there has been a shift in the types of alco-
hol consumed, rather than a reduction in overall intake. In 
many urban centers, a common trend known as "weekend 
alcoholism" has emerged, particularly among individuals 
employed in large industries, where heavy episodic drinking 
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is normalized as a form of stress relief [44, 46]. Alcohol 
consumption is heavily influenced by social determinants 
such as education, occupation, income, housing stability, 
social marginalization, cultural norms and access to health-
care, all of which shape patterns of use and associated health 
outcomes.

Health factors within the cities: overweight 
and obesity, blood glucose, blood lipids and blood 
pressure

Health factors, defined as biological or physiological mark-
ers that indicate the body’s current cardiovascular health 
status, are measurable variables often influenced by health 
behaviors. According to LE8, these factors include body 
weight (overweight and obesity), blood glucose levels, 
blood lipid levels, and blood pressure. Inequities in access 
to healthy, nutritious food, combined with insufficient physi-
cal activity, play a critical role in driving these abnormali-
ties. Together, these factors contribute to the development of 
metabolic syndrome, a condition that significantly increases 
the risk of heart disease, stroke, and diabetes. According to 
a study conducted in India, the prevalence of metabolic syn-
drome is significantly higher in urban populations (54.8%) 
compared to rural populations (46.2%), highlighting the 
impact of urbanization on metabolic health disparities [47].

Research on the prevalence of obesity in rural and urban 
settings, however, often yields inconsistent results due to 
varying determinants across different demographic groups. 
For example, children and adolescents in rural areas face 
up to 30% greater odds of being overweight or obese com-
pared to their urban counterparts [48]. In contrast, urban 
populations may experience higher obesity rates among low-
income women and minority groups due to socioeconomic 
constraints, such as food insecurity, lack of green spaces, 
and sedentary lifestyles [49, 50]. These disparities highlight 
the need for context-specific approaches, as determinants of 
obesity, such as income, gender, age, and cultural norms, 
differ widely across population groups, influencing trends 
in both rural and urban areas.

The prevalence and outcomes of diabetes, dyslipi-
demia, and hypertension in the cities are closely linked 
to disparities in healthcare access and education. Low-
income individuals often lack insurance or face prohibi-
tive costs for medications and diagnostic tools, resulting 
in inconsistent monitoring and poor treatment adherence 
[51–53]. On the other hand, health literacy disparities also 
hinder effective management, as individuals with limited 
education may struggle to understand the importance of 
consistent monitoring and lifestyle changes [53, 54]. A 
study conducted in Mexico City found that diabetes knowl-
edge and access to self-care tools were directly associ-
ated with socioeconomic status, with poorer individuals 

experiencing significantly worse glycemic outcomes [55]. 
Additionally, chronic stress, poor sleep, and irregular work 
hours, common challenges in low-income urban popula-
tions, further disrupt glucose and blood pressure regula-
tion [56]. Psychosocial stress driven by factors such as 
workplace demands, socioeconomic pressures, and cul-
tural changes is strongly associated with an increased risk 
of developing hypertension. A meta-analysis revealed that 
individuals experiencing chronic psychosocial stress had 
2.4 times higher odds of developing hypertension [57]. 
Women, older adults, and marginalized groups face greater 
risks due to caregiving responsibilities, limited healthcare 
access, and systemic inequities [58]. Regarding blood 
pressure control, among dietary determinants, inexpen-
sive, processed foods high in sodium and low in potassium 
contribute to the growing burden of hypertension in under-
served communities. A meta-analysis involving 134,916 
participants from low- and middle-income countries found 
that excessive salt consumption increased the likelihood 
of hypertension by 42% in urban areas and by 7% in rural 
areas for each additional gram of salt consumed. The prev-
alence of high salt intake, however, ranged from 21.3 to 
89.5% in both urban and rural settings, underscoring the 
widespread nature of this dietary risk factor. [59]. Regard-
ing blood lipid control, research shows that the prevalence 
of dyslipidemia in urban areas is often higher compared to 
rural regions, but the specific lipid profile abnormalities 
can vary across settings. A study in China found a similar 
overall prevalence of dyslipidemia in rural and urban areas 
(43.2% vs. 43.3%) [60]. In contrast, data from Pakistan 
highlighted significantly higher urban prevalence rates 
for hypercholesterolemia (39.3%), hypertriglyceridemia 
(48.9%), and low HDL-C (87.4%) [61]. Similarly, find-
ings from the CRONICAS Cohort Study in Peru reported a 
higher prevalence of low high-density lipoprotein in urban 
regions and elevated LDL in semi-urban areas [62]. Socio-
economic factors influence not only lipid profiles but also 
the progression of atherosclerotic disease and mortality. 
A population-based cohort study of 11,946 dyslipidemia 
patients in Korea revealed that residents of less affluent 
neighborhoods faced a 64% higher mortality risk com-
pared to a 48% increase in more affluent areas [63]. Simi-
larly, a study from Poland demonstrated that urbanization-
related factors, such as housing density and commercial 
developments, significantly impacted coronary artery dis-
ease progression in patients with dyslipidemia [64]. Tak-
ing into account the available data, elevated lipoprotein(a) 
is an independent cardiovascular risk factor with a preva-
lence ranging from 15 to 25%. This makes it the fourth 
most prevalent cardiovascular risk factor, following lipid 
disorders, hypertension, and smoking. However, it remains 
largely unrecognized, particularly in rural areas, where its 
underdiagnosis is especially pronounced [65, 66].
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Emerging risk factors and urban health 
inequities

While cities often serve as hubs of economic opportunity 
and provide advanced healthcare services, there are also 
emerging challenges that deepen health disparities and esca-
late the prevalence of chronic conditions (Table 1).

Environmental risk factors

The concept of the exposome encompasses the totality 
of environmental exposures an individual encounters 
throughout their lifetime, including physical, chemical, 
and biological factors that influence health. Among these, 
air pollution, noise pollution, and other environmental 
risk factors are key components of the exposome that sig-
nificantly contribute to the overall burden of disease [67]. 
Urban areas often face significant environmental health 
challenges, with air pollution being a primary concern. 
Exposure to air pollution, particularly fine particulate 
matter (PM2.5), nitrogen dioxide, and ozone, is strongly 
associated with an increased risk of both cardiovascular 

and pulmonary diseases, contributing to higher mortal-
ity rates. PM2.5 can penetrate deep into the alveoli, enter 
the bloodstream, and trigger systemic inflammation and 
oxidative stress, leading to endothelial dysfunction, a 
key event in atherogenesis, as well as persistent airway 
inflammation, alveolar damage, and the progression 
of chronic obstructive pulmonary disease and asthma. 
Nitrogen dioxide, primarily emitted from vehicular traf-
fic, enhances vascular oxidative damage, impairs nitric 
oxide bioavailability, and induces vasoconstriction and 
hypertension, while also impairing lung function and 
increasing airway hyperreactivity and the risk of respira-
tory infections. Ozone exposure promotes the generation 
of reactive oxygen species, which contribute to inflam-
matory responses, autonomic nervous system imbal-
ance, and arrhythmias, while also exacerbating asthma 
by inducing bronchoconstriction, airway inflammation, 
and epithelial damage. Collectively, these pollutants 
drive the progression of atherosclerosis, increase blood 
coagulability, worsen respiratory symptoms, and heighten 
susceptibility to acute events such as myocardial infarc-
tion, stroke, and respiratory exacerbations, emphasizing 
the critical importance of air quality improvement in 

Table 1  Summary of environmental and social factors influencing urban health inequities, their impacts, illustrative examples, and potential 
remedial actions

Factor Impact Potential remedial actions

Air pollution Increases respiratory and cardiovascular diseases Stricter emission controls
Promotion of public transportation
Increase green spaces and reduce pollution

Exposure to environmental hazards Increases the risk of chronic diseases, including 
cancer

Stricter environmental regulations
Regular monitoring
Resident relocation from high-risk areas

Inadequate housing Contributes to respiratory issues and mental health 
problems

Ensure proper housing and ventilation
Reduce overcrowding

Lack of green spaces Reduces opportunities for physical activity and men-
tal relaxation

Foster urban parks and community gardens
Integrate green roofs and walls in buildings

Limited access to healthcare services Delays in treatment and preventive care, worsening 
health outcomes

Establish community health centers
Promote mobile clinics
Improve access to healthcare facilities

Noise pollution Causes stress, sleep disturbances and cardiovascular 
issues

Enforce noise regulations
Design urban layouts to minimize noise exposure
Promote the use of noise barriers

Poor sanitation Leads to the spread of infectious diseases Invest in sewage systems
Regular waste collection
Public health education campaigns

Social isolation Affects mental health, leading to depression and 
anxiety

Create community centers
Promote social activities
Design public spaces for interaction

Traffic congestion Increases air pollution and stress, leading to respira-
tory and mental health issues

Develop public transportation
Promote cycling and walking
Apply traffic management strategies

Urban heat islands Elevates temperatures, increasing heat-related ill-
nesses

Increase urban greenery
Use reflective building materials
Design for natural ventilation
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preserving both cardiovascular and respiratory health [68, 
69]. Chronic exposure to pollutants has also been associ-
ated with neurodegenerative diseases such as Alzheimer’s 
and Parkinson’s diseases, pregnancy complications, and 
reduced birth weights [70–72]. Low-income urban neigh-
borhoods, often near industrial zones and highways, bear 
the brunt of poor air quality [73]. Compounding these 
risks is indoor air pollution, which arises from everyday 
sources such as cooking fuels, incense, and household 
cleaning products. In many regions, particularly where 
wood-burning stoves or open fires are commonly used for 
cooking and heating, indoor pollutants can reach danger-
ous levels, further exacerbating respiratory and cardiovas-
cular health risks [74]. Seasonal variations and climate 
change have amplified the impacts of urban air pollution, 
intensifying its harmful effects on human health. Dur-
ing certain seasons, temperature fluctuations, humidity 
levels, and atmospheric pressure changes can increase 
pollutant concentrations, creating prolonged exposure 
periods, particularly in densely populated cities. Addi-
tionally, climate-related phenomena, such as heatwaves 
and wildfires, contribute to higher levels of particulate 
matter and ground-level ozone [75]. Urban heat islands 
(UHIs), driven by heat-retaining materials such as asphalt 
and concrete, amplify health risks during heatwaves, con-
tributing to heatstroke and cardiovascular strain. Vulner-
able groups, including older adults, children, and out-
door workers, are particularly at risk [76]. The effects 
of UHIs are further intensified by rising global tempera-
tures, which have been associated with increased hos-
pitalizations and higher mortality rates during extreme 
heat events [77]. In addition to physical health impacts, 
the UHI effect worsens mental and overall health issues 
by disrupting sleep patterns and elevating stress levels. 
Sustained exposure to elevated nighttime temperatures 
has been linked to impaired cognitive performance and 
increased anxiety, especially among urban youth and low-
income populations [78].

Noise pollution from traffic, construction, and indus-
trial activity is a growing concern in urban areas, con-
tributing not only to hypertension and CVDs but also 
to increased levels of anxiety, sleep disturbances, and 
cognitive decline. Chronic exposure to high noise levels 
has been linked to elevated cortisol levels, triggering a 
sustained stress response that further exacerbates these 
health risks [79, 80]. Similarly, poor water quality, often 
caused by aging infrastructure, industrial discharge, and 
inadequate water treatment, significantly raises the risk of 
gastrointestinal diseases and waterborne infections. This 
issue is particularly severe in informal settlements, where 
limited access to clean water and safe sanitation leads to 
widespread contamination of food and drinking water and 
incidence of water-borne diseases [81].

Urbanization‑linked epidemiological shifts 
and technological and digital risk factors

Urbanization has shifted health behaviors, especially among 
youth, who face rising risks from sedentary lifestyles, poor 
diets, and increased screen time [82]. Urban design that 
prioritizes cars over walkable spaces, reducing opportuni-
ties for physical activity, contribute to the growing preva-
lence of sedentary behavior. The availability and marketing 
of processed, calorie-dense foods often displace healthier, 
nutrient-rich options, particularly in lower-income neighbor-
hoods. Increased screen time exacerbates these challenges 
by encouraging prolonged inactivity and exposure to adver-
tising for unhealthy food and beverages, further influencing 
dietary choices. Excessive digital device use not only dis-
rupts natural sleep patterns through prolonged exposure to 
blue light but also shortens sleep duration, a factor closely 
linked to obesity and other metabolic disorders. This disrup-
tion in circadian rhythms, coupled with insufficient physical 
activity, creates a fertile ground for early-onset conditions 
like type 2 diabetes and hypertension [83]. Mental health 
challenges are also prevalent, with academic pressures and 
urban stressors fueling higher rates of anxiety and depres-
sion [84].

Endocrine-disrupting chemicals (EDCs) in urban envi-
ronments, found in plastics, cosmetics, and industrial waste, 
interfere with hormonal regulation and contribute to obe-
sity, diabetes, and reproductive health disorders [85, 86]. 
Adolescents are particularly vulnerable, as EDC exposure 
during growth stages can cause long-term health disruptions 
[87]. Inadequate disposal of electronic waste in low-income 
areas increases exposure to heavy metals such as lead and 
mercury, further increasing health risks [88].

Infectious disease epidemics and extreme weather

Urban centers, interconnected by global trade and travel, 
have become hotspots for infectious disease transmission. 
The COVID-19 pandemic illustrated how densely populated 
cities act as hubs for rapid spread, particularly in settings 
with inadequate health infrastructure. A study by Aboukorin 
et al. [89] on European cities across England, Germany, and 
Italy sheds light on how urban planning characteristics exac-
erbate or mitigate disease transmission. The authors found 
that intra-city connectivity, particularly reliance on public 
transportation, significantly correlated with higher infection 
rates. Milan, Italy for instance, exhibited both a high public 
transit dependency and one of the highest infection rates, 
illustrating how interconnected transport networks can foster 
rapid contagion. In contrast, cities like Cottbus, Germany, 
which had lower public transport usage, recorded signifi-
cantly fewer cases. The study also noted that factors such as 
population size and density played roles, though their impact 
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was less pronounced than connectivity. Beyond structural 
factors, unsustainable practices, such as live animal mar-
kets, heighten the risk of zoonotic spillovers. These markets, 
where live animals are kept in close quarters and often in 
poor sanitary conditions, create an ideal environment for the 
transmission of pathogens between species [90].

Disparities in education within cities and between urban 
and rural areas significantly influenced public health out-
comes during the pandemic. Limited education contributed 
to the spread of misinformation, heightened vaccine hesi-
tancy, and reduced health literacy, which in turn led to lower 
vaccination rates and poorer adherence to public health 
measures. Communities with lower educational attainment, 
often marked by socioeconomic marginalization, experi-
enced disproportionate impacts from COVID-19, including 
higher rates of infection, morbidity, mortality, and post-acute 
sequelae compared to wealthier, better-educated urban areas 
[91, 92].

Climate-related disasters, such as floods and heatwaves, 
place significant strain on urban health systems, overwhelm-
ing their capacity to respond effectively. Flooding can lead to 
outbreaks of waterborne diseases due to contaminated water 
supplies, while extreme heat exacerbates respiratory condi-
tions and increases the risk of heat-related illnesses [93]. 
Together, these events create a cascade of public health chal-
lenges, disproportionately affecting vulnerable populations 
and highlighting the urgent need for resilient infrastructure 
and adaptive health strategies [94].

Structural factors, population aging 
and globalization

Access to healthcare remains a significant challenge in urban 
slums and informal settlements, where internal and external 
migrants, along with marginalized individuals, often reside. 
Overcrowded clinics, financial constraints, and the absence 
of health insurance contribute to delays in both preventive 
care and necessary treatments [95]. Community-driven 
initiatives have shown promise in reducing urban health 
disparities by empowering residents, improving access to 
resources, and fostering collaboration. Approaches like 
community-based participatory research involve locals in 
identifying challenges and co-creating solutions, enhanc-
ing sustainability and trust. Examples include the Chicago 
Breast Cancer Task Force, which improved screening access 
and cut mortality disparities by 35%, and an East Los Ange-
les youth program that converted corner stores into healthy 
food outlets, framing nutrition as a social justice issue. 
Media interventions in Massachusetts also reshaped public 
health narratives, raising awareness of social determinants 
of health [96].

Population aging poses additional challenges for urban 
health systems as cities adapt to a growing number of older 

residents. This is especially true in emerging countries with 
growing populations, an expanding proportion of older 
adults, and rapidly increasing urbanization [97]. While urban 
areas offer advanced healthcare infrastructure, they can also 
amplify disparities in healthcare access, social inclusion, 
and environmental exposure. Older adults often face chronic 
conditions which require long-term, continuous care, and are 
particularly vulnerable to factors such as air pollution and 
heat stress, especially those living with physical or social 
frailty, or both [98]. Research from Bucharest underscores 
the importance of inclusive policies that enhance financial 
security, healthcare access, and public spaces to promote 
active aging [99]. Expanding green infrastructure has also 
proven effective in mitigating environmental risks, while 
creating spaces that encourage physical activity and social 
interaction [100]. Equity-focused interventions, such as 
integrating geriatric care into primary healthcare, offering 
affordable housing, and fostering community engagement, 
are essential. Lessons from rapidly aging societies like China 
highlight the importance of aligning social support systems 
with healthcare reforms to support healthy aging [101]. 
Moreover, digital inclusion is vital for ensuring that older 
adults can participate in health monitoring and benefit from 
technological support services [102].

Rapid urban migration places additional strain on hous-
ing, healthcare, and sanitation systems, especially in low- and 
middle-income countries (Table 2). Both internal and external 
migrants often settle in densely populated areas with inad-
equate infrastructure, increasing their vulnerability to infec-
tious diseases like tuberculosis and diarrheal illnesses. Over-
crowding also facilitates the spread of vector-borne diseases 
and heightens mental health risks due to increased stress and 
diminished privacy [103]. In Delhi, India, studies have shown 
that health-seeking migrants frequently experience delays in 
accessing care due to unfamiliarity with healthcare services 
and discrimination [104]. Late-life migration, often for fam-
ily reunification, presents unique challenges. Many aging 
migrants who join relatives in host countries struggle to adapt 
to new cultural contexts and healthcare systems. Studies of 
older Chinese immigrants in Australia and Canada reveal 
that while family networks play a critical role in their inte-
gration, they often face difficulties in maintaining autonomy 
and navigating unfamiliar medical services [105]. For many 
older migrants, the aging process is compounded by the chal-
lenges of migration, resulting in a"double burden"that acceler-
ates health decline [106]. Language barriers are a significant 
concern, affecting their ability to describe symptoms, follow 
medical instructions, and access timely care [107]. Research 
on Turkish migrants in the Netherlands illustrates how limited 
language proficiency fosters dependency on family members 
for translation, reducing independence and privacy [108]. This 
issue is particularly problematic in diagnosing and manag-
ing conditions such as dementia. Qualitative data from the 
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ImmiDem project in Italy highlights the barriers that older 
migrants face, including language difficulties, cultural mis-
understandings, and limited access to healthcare services. 
These factors contribute to diagnostic delays, often preventing 
timely interventions that could slow the progression of cogni-
tive decline [109]. Traditional cognitive assessments like the 
Mini-Mental State Examination may not account for cultural 
and educational differences, whereas culturally inclusive tools 
like the Rowland Universal Dementia Assessment Scale offer 
more accurate evaluations but remain underutilized [110]. Cul-
turally sensitive care is crucial for managing dementia and 
other complex conditions among migrant populations [111]. 
For example, a study on Moroccan migrants with dementia 
in Belgium revealed significant challenges, such as a lack of 
culturally competent healthcare providers and a heavy reli-
ance on informal family support networks [112]. Addressing 
these gaps requires healthcare systems to consider linguistic, 
cultural, and religious factors to provide holistic and inclusive 
care for aging migrant communities.

Leveraging urban resources to promote 
health equity and policy implications

Creating equitable urban environments that foster healthy 
longevity requires coordinated efforts to address both tra-
ditional and emerging health risk factors.

Diet and nutrition

Addressing dietary disparities requires systemic interven-
tions that enhance food affordability and access to nutri-
tious options. Policies should support the development 
of urban food markets, subsidies for fresh produce, and 
community-driven food initiatives that empower local resi-
dents. Investments in urban agriculture, mobile grocery 
units, and healthy corner store programs can bridge gaps 
in food deserts. Fiscal measures, such as taxes on sugary 

Table 2  Migration and urban health challenges

Aspect Challenges Implications for health Potential strategies

Access to healthcare Language barriers
Lack of documentation
Fear of discrimination

Delayed care
Untreated chronic conditions
Poor preventive care

Multilingual care and mediators
Inclusive policies for undocumented 

migrants
Housing and living conditions Overcrowding

Poor sanitation
Informal housing

Infectious disease risk
Poor mental health
Weather exposure

Affordable housing programs
Improve sanitation in informal areas

Employment and working condi-
tions

Low-wage, informal, high-risk 
jobs

Occupational injuries
Lack of insurance
Financial insecurity

Enforce safety laws
Ensure labor rights and legal aid

Social integration and support Social isolation and discrimina-
tion

Lack of support network

Higher anxiety and depression 
rates

Limited access to social services

Migrant support centers and inclu-
sion programs

Cultural exchange and community 
events

Legal and administrative barriers Complex legal procedures
Difficulty obtaining permits

Stress, limited access to care and 
protections

Administrative exclusion

Streamline legal/documentation 
processes

Provide targeted legal aid
Education access for children Barriers to school enrollment

Language gaps and discrimination
Lower achievement
Social exclusion
Long-term health impacts

Inclusive schooling and language 
support

Anti-discrimination training for 
staff/students

Mental health and well-being Trauma from displacement
Loss of home
Uncertainty

Higher PTSD, depression, and 
anxiety rates

Trauma-informed mental health 
services

Culturally competent professionals
Public perception and policy Negative stereotypes

Political resistance
Limited resource allocation

Reduced service access
Higher stress
Discrimination

Anti-stigma awareness campaigns
Inclusive urban policies for equal 

access
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drinks and incentives for healthy meal programs, can fur-
ther encourage healthier diets, particularly in low-income 
areas. Comprehensive food labeling and restrictions on 
advertising unhealthy foods in public spaces and near 
schools are critical in shaping healthier choices.

Physical activity

Inclusive urban design is essential to promote regular physi-
cal activity (everyday refers to only 8%) across all socio-
economic groups. Investments in pedestrian pathways, bike 
lanes, public parks, and recreational facilities should prior-
itize low-income neighborhoods that historically lack safe 
and accessible spaces. Enhancing public transit systems and 
fostering mixed-use developments can support walkability 
and active commuting. Policies must also address occupa-
tional physical activity, encouraging workplace initiatives 
that reduce sedentary behavior and offer fitness opportu-
nities. While guidelines and policies typically focus on 
increasing leisure-time physical activity, this advice tends to 
be disproportionally adopted by individuals in higher socio-
economic groups [113]. An inclusive public health approach 
should also promote healthy occupational physical activity. 
This can be achieved by encouraging sit-to-stand transitions 
for sedentary workers and safeguarding the health of those 
engaged in strenuous tasks or prolonged physical activity at 
low metabolic intensity such as cleaning [114].

Tobacco control

Comprehensive tobacco control must extend beyond indi-
vidual behavior change and address systemic drivers, such 
as the density of tobacco outlets in disadvantaged areas. 
Policies should include stricter regulation of tobacco sales, 
higher taxes, and enhanced enforcement of smoke-free pub-
lic spaces (novel public policies). A meta-analysis on novel 
public policies demonstrated effectiveness in reducing the 
prevalence of daily smoking [115], with an increasing sup-
port by the public over time [116]. Community-driven inter-
ventions that address economic stress, provide smoking ces-
sation programs, and promote positive cultural norms around 
non-smoking can further reduce tobacco use. Educational 
initiatives should highlight the impact of secondhand smoke, 
particularly in multi-unit housing.

Sleep health

Improving sleep health in urban areas requires multifaceted 
interventions. Expanding affordable housing programs to 
reduce overcrowding, improving neighborhood safety, and 
enforcing noise reduction policies are essential. School-
based education on sleep hygiene and mental health services 
can mitigate the effects of academic and social stressors. 

Workplace policies that limit shift work and promote flexible 
schedules can help counteract sleep disruption, particularly 
for low-income workers. Public infrastructure improve-
ments, such as better street lighting and green buffers to 
mitigate noise, can also support healthier sleep patterns.

Healthcare access

Reducing urban health inequities necessitates addressing 
geographical, financial, and cultural barriers to healthcare. 
Despite shorter distances to facilities in cities compared to 
rural areas, travel times can still be lengthy due to traffic 
congestion and poorly planned transit networks. A key prior-
ity should be the further development of digital healthcare 
tools, including online consultations, e-prescriptions, e-reg-
istration systems, and AI-based solutions that can enhance 
service efficiency, accessibility, and personalized care [117]. 
Policies should focus on expanding primary care networks, 
implementing telemedicine solutions, and deploying mobile 
health clinics to underserved areas [118]. Big data repre-
sent an opportunity to identify underserved areas and expand 
primary care services by strengthening networks of local 
clinics, pharmacies, and general practitioners [119]. Coor-
dination among primary care providers, specialist services, 
and public health initiatives is essential to ensure continu-
ity of care and improve health outcomes. Integrated care 
models that foster collaboration between general practition-
ers, hospitals, and social services can address the complex 
health and social needs of urban populations. Strengthen-
ing communication channels, using shared electronic health 
records, and implementing case management approaches 
can further enhance care coordination and reduce health 
disparities [120]. Universal health insurance and reduced 
out-of-pocket costs can prevent medical impoverishment. 
Culturally competent healthcare providers and community 
health workers can improve outreach to migrant and minor-
ity populations. Gender-sensitive care, including access to 
same-gender healthcare providers, can enhance service uti-
lization among women in conservative settings.

Environmental pollution

Reducing environmental health risks demands coordinated 
action across sectors. Policies should prioritize air quality 
improvements by reducing vehicle emissions, expanding 
green spaces, and enhancing public transit options. Urban 
freight emissions can be minimized through sustainable 
logistics solutions, including local parcel pick-up points to 
encourage active last-mile transport. The “polluter pays” 
principle, as seen in tiered road pricing systems can be 
applied to curb industrial and vehicular pollution. Public 
transport systems should be inclusive and address diverse 
mobility needs. Most are designed for straightforward, 
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peak-hour commutes, often overlooking the multi-stop trips 
common among those with caregiving role and women. Fare 
structures and routes should be adapted to better support fre-
quent, short journeys, making public transit more accessible 
and equitable [121]. Water quality and waste management 
initiatives must address the needs of informal settlements to 
prevent waterborne diseases.

Climate resilience and adaptation

Mitigating the health impacts of climate change requires 
both preventive and adaptive measures. Investments in 
renewable energy, heat-resistant infrastructure, and smart 
urban design can reduce urban heat island effects. Disaster 
preparedness plans, early warning systems, and cooling shel-
ters should prioritize vulnerable populations. Community-
based education programs can enhance climate resilience 
by raising awareness about the health risks associated with 
extreme weather events.

Mental health services

Expanding mental health services requires structural and 
community-level interventions. Integrating mental health 
care into primary healthcare through routine screenings and 
training for general practitioners can improve early detection 
and treatment. Subsidized mental health services and peer 
support programs can reduce stigma and improve access for 
low-income populations. Community-based centers offer-
ing counseling, support groups, and home-based care can 
enhance social support and autonomy for individuals with 
mental health conditions. Suicide prevention programs 
should include local facilitators, such as teachers and com-
munity leaders, to foster early intervention and reduce iso-
lation. Vulnerable groups, including migrants and those in 
poverty, should receive coordinated mental, physical, and 
social care to address their complex needs. Addressing social 
determinants such as housing insecurity and unemployment 
is also essential for improving mental well-being.

Housing and basic services

Housing policies must address affordability, safety, and qual-
ity standards. Investments in affordable housing, energy-
efficient upgrades, and community sanitation facilities are 
crucial. Access to clean water, functional sanitation, and 
inclusive public restrooms, particularly in LMICs, remains 
a top priority. Addressing energy insufficiency through sub-
sidized energy-saving installations can reduce health risks 
linked to extreme temperatures.

Age‑friendly and inclusive cities

Urban environments should be designed to support aging in 
place and intergenerational living. Policies should focus on 
creating accessible public spaces, barrier-free transportation, 
and housing that accommodates older adults and individu-
als with disabilities. Programs combining physical activ-
ity, cognitive training, and social engagement can promote 
healthy aging and delay cognitive decline. Public spaces 
such as libraries, parks, and community centers can foster 
social connections, reducing isolation among older adults 
and promoting mental well-being.

Governance and cross‑sector collaboration

Achieving urban health equity requires participatory gov-
ernance that involves local communities in policymaking. 
The"Health in All Policies"approach ensures that health con-
siderations are integrated across sectors, such as housing, 
education, and transportation. Health impact assessments 
can guide decision-making by evaluating the health impli-
cations of policies and projects [122]. Multi-sectoral part-
nerships, joint budgeting, and data-driven monitoring can 
strengthen accountability and enhance policy effectiveness. 
Finally, an innovation ecosystem for urban health can be 
cultivated by creating dedicated spaces for experimentation 
and employing tactical urbanism, a strategy that develops 
short-term, low-cost, and scalable pilot projects to test new 
ideas [123]. When these initiatives prove successful, they 
can serve as a strong foundation for advocating long-term 
policy changes.

Conclusions

Urbanization presents both challenges and opportunities 
for global health, particularly in rapidly expanding urban 
areas where health disparities are pronounced. The inter-
play between social determinants, environmental risk fac-
tors, and healthcare access underscores the urgent need 
for integrated, equitable, and sustainable urban planning 
strategies. Addressing traditional and emerging health risks 
requires a comprehensive, multi-sectoral approach that fos-
ters inclusive policies, strengthens healthcare systems, and 
promotes healthier lifestyles across diverse populations. By 
implementing evidence-based interventions and embracing 
participatory governance, cities can mitigate health ineq-
uities, improve environmental resilience, and enhance the 
well-being of their residents. Achieving healthier, more 
equitable urban environments will ultimately depend on 
bold commitments to intersectoral collaboration, commu-
nity engagement, and continuous adaptation to the evolving 
needs of urban populations.
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