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ARTICLEINFO ABSTRACT
A"tifle Type: Hypertension remains the leading modifiable risk factor for global cardiovascular mortality,
Review disproportionately burdeningresource-limited settings whereaccessto consistent pharmacotherapy
is hindered by cost, supply chains, healthcare infrastructure gaps, and polypharmacy risks.
Article History: While medications are essential, over-reliance on them neglects the foundational role of lifestyle
Received: 22 Apr. 2026 modification as a potent, underutilized therapeutic pillar. This review, argues for a paradigm shift
Revised: 18 Jun. 2026 towards lifestyle precision medicine in resource-limited settings through moving beyond one-
Accepted: 20 Jun. 2026 size-fits-all advice to context-specific, feasible, and culturally resonant behavioral interventions
ePublished: 29 Jun. 2026 integrated into primary care. Lifestyle precision medicine tailors dietary patterns, physical
activity, stress reduction, and sodium reduction to individual socioeconomic realities, cultural
Keywords: preferences, literacy levels, and environmental constraints. On world hypertension day, we urge

global health agencies, governments, and researchers to prioritize funding and policy reforms that
position lifestyle precision medicine not as a luxury, but as an equitable, essential component of
hypertension care in resource-limited settings. Precision lies not in genomics, but in contextual
intelligence, transforming evidence into action that resonates where people live and work.

Blood pressure, Hypertension,
Lifestyle, World hypertension
day, Mediterranean diet,
Cardiovascular disease

Implication for health policy/practice/research/medical education:

Hypertension stands as a persistent global health challenge, particularly in resource-limited settings where access to
pharmacotherapy is often constrained by cost, supply chain disruptions, and overburdened healthcare systems. Implementing
lifestyle precision medicine offers a promising pathway beyond drugs, tailoring non-pharmacological interventions to individual
genetic, environmental, physiological and socioeconomic profiles to optimize blood pressure control while promoting
sustainability.
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Introduction by the world hypertension league in 2005, the day seeks
World hypertension day is an annual global health to address the widespread lack of awareness among
observance held on May 17 that aims to raise awareness hypertensive patients and the general public (1).
about hypertension and promote prevention, detection, Hypertension, as a widespread and escalating global
and control of this major health condition (1). Established health challenge, stands as the foremost risk factor
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for cardiovascular disease and premature mortality,
particularly in low- and middle-income countries,
where healthcare resources are severely constrained.
In these countries, hypertension prevalence surges due
to urbanization, dietary shifts toward high-sodium
processed foods, sedentary lifestyles, and chronic stress
from poverty (2). The theme for world hypertension day
was “measure your blood pressure accurately, control
it, live longer” (3). This theme emphasizes the vital
importance of accurate and consistent blood pressure
monitoring as the foundation of effective hypertension
management. It calls attention to the fact that many cases
of hypertension remain undiagnosed or poorly controlled
due to inaccurate measurement or lack of awareness (3).
By promoting accurate measurement techniques and
proactive management, the campaign intends to help
individuals reduce complications and improve longevity
(3). The day underscores particularly the need for
reaching low- and middle-income populations, where
hypertension prevalence is rising rapidly and healthcare
access may be limited (1). Hypertension is often called a
silent killer because it typically causes no symptoms but
leads to severe cardiovascular complications if untreated
(4). It contributes profoundly to morbidity and mortality
worldwide, and has been the leading cause of death
and disability-adjusted life years for three decades (5).
Modifiable behavioral risk factors such as tobacco and
alcohol use, high salt intake, physical inactivity, unhealthy
diets, and mental stress drive its prevalence (6). In fact,
regular blood pressure screening, lifestyle changes, and
medical treatment where necessary are key to reducing
this burden and preventing conditions like heart attack,
stroke, and kidney failure (7). World hypertension day
also acts as a catalyst for healthcare systems, policymakers,
and organizations to launch public health initiatives for
better hypertension prevention and control. These include
educational campaigns to encourage healthy eating,
reduced salt consumption, increased physical activity,
weight management, and smoking cessation (8). The
day promotes collaboration among healthcare providers
and governments to improve screening coverage, patient
adherence to treatment, and access to affordable medicines
worldwide (1). Globally standardized approaches to
hypertension diagnosis, treatment, and continuous
patient monitoring are advocated to reduce the global
cardiovascular disease burden (9). Furthermore, world
hypertension day is a reminder that hypertension
management starts with awareness and accurate blood
pressure measurement. It calls for a collective effort to
improve education, healthcare infrastructure, and lifestyle
habits to curb the global hypertension epidemic and
enable millions to live longer, healthier lives by controlling
their blood pressure (10). Previous studies detected
that lifestyle interventions, by emphasizing on dietary
sodium reduction, targeting less than 2 g daily, can lower
blood pressure, comparable to a single antihypertensive

medication, alongside potassium-rich foods from local
produce like bananas and leafy greens abundant in tropical
climates (11). Besides, physical activity protocols adapted
to resource constraints, such as 30 minutes of brisk
walking or farming-related tasks five days weekly, yield
similar benefits. Meanwhile, weight management further
amplifies effects, especially in obese subgroups (12). In
this narrative review, we sought to implement lifestyle
precision medicine for hypertension in resource-limited
settings on the occasion of world hypertension day.

Search strategy

For this narrative review, a comprehensive literature
search was performed across multiple electronic
databases, including PubMed, Scopus, Embase, Web of
Science, EBSCO, the Directory of Open Access Journals
(DOAJ), and Google Scholar. The search strategy
combined controlled vocabulary and free-text terms such
as ‘blood pressure, ‘hypertension, ‘lifestyle modification,
‘World Hypertension Day, ‘the Mediterranean diet,
and ‘cardiovascular disease], using appropriate Boolean
operators to ensure broad yet focused retrieval of relevant
studies.

Lifestyle precision medicine

The concept of lifestyle precision medicine represents
a profound shift from a one-size-fits-all approach to
hypertension management, recognizing that the disease
arises from intricate interactions among diverse genetic
components and disparate environmental and lifestyle
factors (13). It is an approach to hypertension prevention
and treatment that considers the unique genes and
environment of each hypertensive patient, adapting the
definition of precision medicine to the context of high
blood pressure. This personalized framework leverages
advances in genomics, epigenomics, metabolomics,
proteomics, data science, artificial intelligence, and
behavioral sciences to inform and customize lifestyle
interventions (14). Key principles include the early and
continuous identification of individual risk profiles,
comprehensive assessment of lifestyle factors and
comorbidities, culturally sensitive interventions, and the
integration of technology for continuous monitoring and
support. This approach aims to provide more accurate
diagnosis, predict disease outcomes, and develop targeted
therapies that are more effective and have fewer side
effects, offering the potential to control and even cure
hypertension by providing personalized and precise
treatments (8).

Focus on dietary modifications

Central to lifestyle precision medicine are the core lifestyle
interventions that have demonstrated robust effectiveness
in lowering blood pressure across diverse populations
(15). Dietary modifications form a cornerstone of this
approach, with the dietary approaches to stop hypertension
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(DASH) diet being widely acknowledged for its benefits.
This diet, rich in fruits, vegetables, whole grains, and
low-fat dairy products while reduced in saturated and
total fat and cholesterol, can significantly lower systolic
blood pressure and diastolic blood pressure (16). The
benefits of the DASH diet are particularly pronounced in
hypertensive individuals and those of African American
descent (17). Beyond DASH, the Mediterranean diet is
also recognized for its blood pressure-lowering effects
(18). These dietary patterns, along with vegetarian
diets, emphasize high fiber intake, reduced red meat,
and adequate plant-based protein, which contribute
to lower body mass index and blood pressure readings
through mechanisms such as improved blood viscosity,
vasodilation, and insulin sensitivity (19). Salt reduction is
another critical and highly effective dietary intervention,
as high sodium consumption is a leading dietary risk factor
for death globally (20). Reducing daily sodium intake to
less than 2 grams can lead to a linear decrease in blood
pressure, with studies showing systolic blood pressure
and diastolic blood pressure reductions in hypertensive
patients (21). The impact of salt reduction is notably
greater in individuals of Black African ancestry, older age
groups, and those with higher baseline blood pressure
levels (22). In many low-income countries, the majority
of consumed salt is added during food preparation or at
the table, making targeted interventions on household
salt use and the adoption of low-sodium, high-potassium
salt substitutes particularly relevant and feasible (23).
The management of other dietary components is also
crucial; since increasing potassium intake through fruits,
vegetables, nuts, and legumes can lower blood pressure by
directly affecting vascular tone and stimulating natriuresis
(24). Guidelines recommend potassium intake of over 3.5
g per day for adults, as higher intake reduces the risk of
stroke, cardiovascular diseases and death, especially when
replacing sodium in salt substitutes (25). Conversely,
reducing sugar intake, particularly added sugars and high-
fructose components, is vital given its strong association
with cardiometabolic changes, increased adiposity, and
strengthened cardiovascular diseases mortality risk (26).
High sugar and salt intake can also up-regulate sodium-
glucose transporters, leading to greater absorption of
glucose and sodium, influencing blood pressure control
(27). Finally, increasing dietary fiber preferably from
fermentable sources, significantly reduces blood pressure
by interacting with gut microbiota to release short-chain
fatty acids that improve vasodilation (28). Beyond diet,
physical activity is a cornerstone of lifestyle modification,
offering substantial benefits for hypertension management
(8). Regular engagement in aerobic and dynamic resistance
training can provide reductions in office blood pressure
comparable to antihypertensive medication in those with
established hypertension (29). Even moderate-intensity
physical activity, such as walking, has a blood pressure-
lowering effect (30).

Lifestyle medicine for HTN

Impact of weight management

Weight management is intricately linked to blood pressure
control, as obesity is a worldwide epidemic and a well-
established causal factor in hypertension development and
cardiovascular disease risk (31). Even a modest weight loss
can decrease or discontinue the dosage requirements of
antihypertensive medications and reduce blood pressure,
often independent of salt restriction (32). Effective
weight loss programs often involve gradual and moderate
approaches with support from dietitians, combining
calorie-intake reduction, increased incidental exercise,
and cognitive-behavioral strategies (33). Monitoring
ethnic-specific cut-offs for body mass index and waist-to-
height ratio, or aiming for a waist-to-height ratio less than
0.5, is crucial for assessing healthy body weight targets
(34).

Focus on stress reduction

Stress reduction and improved sleep hygiene are also vital,
as psychological stress and poor sleep can exacerbate
hypertension (35). Chronic stress activates the sympathetic
nervous system and the renin-angiotensin-aldosterone
system, directly elevating blood pressure (36). Lifestyle
interventions now extend to less obvious strategies such as
mindfulness, meditation, yoga, breathing techniques, and
music therapy to manage stress and promote quality sleep.
While the effects may vary, these techniques can contribute
to modest blood pressure reductions and improved blood
pressure reactivity to stress (8). Importantly, smoking
cessation and alcohol moderation are critical given their
strong association with increased hypertension risk
and adverse cardiovascular outcomes (8). Mendelian
randomization studies suggest that any amount of alcohol
uniformly increases blood pressure, with the lowest risks
for cardiovascular outcomes observed in abstainers,
emphasizing that zero alcohol consumption is optimal for
cardiovascular health (37).

Health system constraints

Overburdened healthcare providers often lack the time
and resources to provide comprehensive lifestyle advice
and counseling, as their focus is frequently on immediate
clinical management. There is a significant gap in
healthcare professionals’ training in behavior change
techniques and lifestyle medicine competencies, which are
crucial for effective patient engagement and support (38).
Shortages of qualified staff, inconsistent availability of non-
communicable diseases medications, and fragmented care
pathways contribute to suboptimal management strategies
(39). The cost of non-communicable diseases services,
often not freely covered like HIV care, also presents a
challenge within integrated service delivery models. These
systemic issues hinder the effective detection, treatment,
and control of hypertension, leading to low control
rates. To overcome these multifaceted barriers, a range
of integrated strategies is essential (40). Community-
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based models are crucial for decentralizing hypertension
care and addressing access gaps without compromising
quality. Community health workers are invaluable
frontline personnel, bridging healthcare systems with
communities, especially in resource-limited settings.
Community health workers provide culturally tailored
education, personalized lifestyle coaching, blood pressure
monitoring, and support for treatment adherence. Their
interventions have shown positive effects on blood pressure
reduction, linkage to care, and adherence to treatment
(41). Meanwhile, health clubs and community walking
groups can promote healthy lifestyles by integrating
enjoyable activities aligned with cultural norms. Moreover,
culturally tailored interventions are fundamental to ensure
lifestyle recommendations are acceptable, effective, and
sustainable. Such interventions consider patients’ beliefs
about hypertension, dietary patterns, physical activity
preferences, and attitudes toward medication adherence
(8). Similarly, adapting dietary advice to staple foods and
cooking methods preferred within a specific culture, while
still promoting low-salt intake and increased fruits and
vegetables, enhances adherence (42). Culturally adapted
education sessions, especially those led by nurses, have
demonstrated significant reductions in blood pressure
and improved treatment adherence in patients of African
origin (43). Integrating traditional remedies alongside
medical interventions requires educating patients on the
importance of prescribed medications and the potential
side effects of herbal combinations, while respecting their
cultural beliefs (42).

Conclusion

Implementing lifestyle precision medicine for hypertension
in resource-limited settings offers a promising approach
beyond conventional pharmacotherapy, by tailoring
interventions to individual patient profiles including
genetics, environment, lifestyle, and socioeconomic
factors. This approach aligns hypertension management
with patient-specific risk factors and physiological
traits, enabling more effective blood pressure control
with potentially fewer side effects and optimized
resource use. Precision lifestyle interventions, such as
personalized dietary recommendations, specific physical
activity regimens, and stress reduction techniques, can
be adapted to local cultures and resource availability,
making them practical and scalable in underserved areas.
In resource-limited settings, challenges such as lack of
advanced diagnostic tools, limited healthcare workforce,
and economic constraints complicate widespread
adoption of typical precision medicine approaches that
rely heavily on genomic or proteomic data. However,
scalable and cost-effective strategies focusing on clinical
and physiological parameters and lifestyle patterns,
can bridge this gap. Such integrative programs have
shown promise in improving hypertension control rates
where traditional medical infrastructure is limited.

Furthermore, lifestyle precision medicine emphasizes
patient empowerment and engagement, encouraging
sustainable behavior changes that can reduce reliance on
costly medications and healthcare visits. By incorporating
culturally appropriate interventions and addressing social
determinants of health, such as nutrition access, physical
activity opportunities, and stressors, this approach can
holistically affect hypertension burden. In particular,
simple, algorithm-driven protocols that integrate
lifestyle modifications with minimal pharmacotherapy
can reduce the pill burden and healthcare system strain
while improving patient outcomes. Therefore, advancing
precision lifestyle medicine in hypertension management
presents a cost-effective, patient-centered solution
adaptable to diverse and resource-scarce environments.
It requires a multidisciplinary effort incorporating
healthcare providers, policymakers, and communities
to implement evidence-based, contextually relevant
strategies. Continuous evaluation and adaptation of such
programs will be vital to maximize their impact and ensure
equitable hypertension control globally, contributing
importantly to cardiovascular disease prevention and
health equity on world hypertension day and beyond.
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