
114

Journal of Advanced Biomedical Sciences

https://jabs.fums.ac.ir/
Online ISSN: 2783-1523

Introduction
Noncommunicable diseases (NCDs), 

particularly cardiovascular diseases (CVDs), 

cancer, chronic respiratory diseases, and 
diabetes, constitute one of the most significant 
public health challenges worldwide and 
account for a substantial proportion of global 
mortality and disability each year (1). Beyond 
their impact on mortality, NCDs impose 
considerable economic burdens through 
reduced productivity, escalating healthcare 
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implementation in clinical practice and public health settings.
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reduced harmful alcohol consumption, restorative sleep, effective stress-management 
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slower progression of major NCDs, as well as improved quality of life. Emerging evidence 
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interventions, and health-professional education.
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expenditures, and increased pressure on 
healthcare systems, thereby exacerbating 
global health inequalities (2). These conditions 
are driven largely by modifiable risk factors, 
including tobacco use, unhealthy dietary 
patterns, physical inactivity, harmful alcohol 
consumption, and other adverse lifestyle 
behaviors (3). Consequently, major clinical 
guidelines increasingly recommend lifestyle 
modification as a first-line therapeutic strategy 
for conditions such as hypertension, diabetes, 
cardiovascular disease, and obesity (4). A 
central aspect of NCD epidemiology involves 
understanding the contribution of modifiable 
behavioral and environmental risk factors. The 
World Health Organization (WHO) identifies 
tobacco use, including exposure to secondhand 
smoke, physical inactivity, unhealthy diets 
rich in salt, sugar, and unhealthy fats, harmful 
alcohol consumption, and air pollution as 
major contributors to the global burden of 
NCDs. Furthermore, metabolic risk factors 
such as hypertension, overweight and obesity, 
hyperglycemia, and dyslipidemia substantially 
amplify these risks (5, 6). Lifestyle medicine 
is an evidence-based medical specialty that 
employs therapeutic lifestyle interventions as 
a primary modality for preventing, managing, 
and, in certain cases, reversing chronic 
diseases, including cardiovascular disease, 
type 2 diabetes, and obesity (7). The field 
emphasizes the modification of dietary habits, 
physical activity, sleep, stress management, 
substance use, and social relationships as central 
components of patient care (8). Over the past 
two decades, lifestyle medicine has evolved into 
a formal academic and clinical discipline, with 
dedicated curricula, certification pathways, and 
specialized educational programs established 
at leading medical schools and universities 
across North America and Europe (9-11). This 
rapid academic expansion reflects growing 
recognition that lifestyle-related determinants 
lie at the core of both the prevention and 

treatment of NCDs (12). 
Compelling evidence suggests that a 

substantial proportion of NCDs and premature 
deaths associated with these conditions 
can be prevented through targeted lifestyle 
interventions (13). Clinical trials and systematic 
reviews have demonstrated, for example, 
that lifestyle interventions may reduce the 
incidence of type 2 diabetes by up to 58%, 
lower blood pressure to levels comparable 
with pharmacological therapy, and decrease 
cardiovascular events through improvements in 
lipid profiles and endothelial function (14-17). 
These findings align with broader public health 
trends, particularly those highlighted during 
and after the COVID-19 pandemic, which 
underscored the importance of resilience-
building strategies in reducing vulnerability to 
chronic disease. 

In practice, lifestyle medicine represents 
an evidence-based clinical framework that 
addresses the root causes of disease through 
sustained behavioral modification. The 
discipline is structured around six principal 
pillars of health (9, 18). These pillars consist of:
- Whole-food, plant-predominant diet: 
Emphasizing fruits, vegetables, whole grains, 
legumes, nuts, seeds, and minimally processed 
foods.
- Physical activity: Engaging in at least 150 
minutes of moderate-intensity exercise per week, 
in accordance with WHO recommendations.
- Stress management: Applying evidence-
based strategies such as mindfulness, relaxation 
techniques, and behavioral interventions to 
mitigate chronic stress and improve psychological 
well-being.
- Adequate sleep: Achieving approximately 7 to 
9 hours of high-quality sleep per night to support 
metabolic, cognitive, and immune function.
- Social connection: Promoting supportive 
interpersonal relationships and active 
engagement in community and social activities.
- Avoiding risky substances: Eliminating 
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tobacco use, limiting alcohol consumption, and 
minimizing exposure to harmful environmental 
toxins and excessive ultraviolet radiation.

Lifestyle medicine therefore encompasses 
evidence-based behavioral interventions 
centered on nutrition, exercise, sleep, stress 
reduction, avoidance of harmful substances 
such as tobacco and excessive alcohol, and 
the cultivation of positive social relationships. 
These interventions function either as primary 
therapies or as adjunctive approaches in 
the prevention and management of chronic 
disease. Importantly, each pillar is supported 
by extensive clinical and epidemiological 
evidence, including findings from intensive 
lifestyle intervention studies demonstrating 
the prevention, remission, or substantial 
improvement of NCDs, particularly type 2 
diabetes and coronary artery disease (4, 14). 
The COVID-19 pandemic further emphasized 
the critical role of lifestyle-related NCDs, 
as individuals with obesity, hypertension, 
diabetes, and cardiovascular disease 
experienced disproportionately poorer clinical 

outcomes (19). Consequently, the adoption 
of preventive lifestyle practices has become 
increasingly recognized as essential for 
improving population health and extending life 
expectancy globally (20). Table 1 summarizes 
the major pillars of lifestyle medicine, key NCD 
risk factors, and the corresponding lifestyle-
based interventions.

Integrating lifestyle medicine into healthcare 
systems offers a cost-effective complement to 
conventional medical treatment while promoting 
patient empowerment and multidisciplinary 
collaboration. Landmark studies, including the 
Diabetes Prevention Program and the PREMIER 
trial, have demonstrated that combined dietary 
and physical activity interventions can produce 
sustained improvements in metabolic health, 
frequently yielding outcomes comparable to or 
exceeding those achieved through medication 
alone (21, 22). Nevertheless, several barriers 
continue to limit widespread implementation, 
including challenges related to long-term 
behavior change, insufficient provider training, 
and difficulties integrating lifestyle medicine 

Table 1. Key Modifiable Pillars of Health, Risk Factors for NCDs, and Related Lifestyle Interventions.

Lifestyle Pillar Associated NCDs Evidence-Based 
Interventions Potential Impact References

Nutrition CVD, diabetes, obesity, 
cancer

Whole-food, plant-
predominant diets (e.g., 
Mediterranean, DASH) 

are high in fiber and 
whole grains.

Linked to lower all-cause, 
cardiovascular mortality, and 
less metabolic syndrome in 

studies.

(28, 29)

Physical 
Activity

CVD, diabetes, 
hypertension, and 

depression

≥150 minutes per week 
of moderate aerobic and 

resistance training.

58% decrease in type 2 
diabetes incidence; increased 

VO2 max by 16-17%.
(13, 30-34)

Stress 
Management

Depression, anxiety, 
CVD, and diabetes

Mindfulness, CBT, 
meditation, yoga.

Improved mood; lowered blood 
pressure and cortisol levels. (35, 36)

Avoidance 
of Risky 

Substances

CVD, cancer, liver, or 
respiratory disease

Smoking cessation and 
alcohol reduction

Decrease in CVD mortality 
(tobacco); decrease in stroke 

risk (alcohol).
(28, 37)

Sleep Hygiene
Obesity, diabetes, 
hypertension, and 

mental health

Sleep schedule, screen 
limits, treatment of 

apnea.

Enhanced insulin sensitivity; 
reduced depressive symptoms. (28, 38)

Social 
Connection

Mental health and 
longevity

Social support programs 
and group interventions

Increased resilience; decreased 
depression; improved 

adherence to lifestyle changes.
(39, 40)
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into existing healthcare infrastructures. These 
barriers warrant further investigation and policy 
development (23). Despite the rapidly expanding 
body of literature examining individual lifestyle 
behaviors and specific chronic diseases, 
comprehensive reviews integrating all six pillars 
of lifestyle medicine within a unified conceptual 
framework remain relatively scarce (24). Most 
existing reviews focus primarily on isolated risk 
factors or individual diseases and often fail to 
address the broader educational, clinical, and 
public health implications of lifestyle medicine 
as an emerging discipline. Accordingly, the 
present narrative review synthesizes current 
evidence regarding the six core pillars of lifestyle 
medicine in the prevention and management of 
NCDs. In addition, it explores the application 
of lifestyle medicine within clinical practice, 
public health policy, and health-professional 
education. Particular emphasis is placed on 
how modifiable lifestyle factors, including diet, 
physical activity, smoking cessation, alcohol 
moderation, sleep, stress reduction, and social 
connectedness, may be integrated into healthcare 
systems and population-level strategies to 
reduce the global burden of chronic disease. 
Specifically, this review seeks to address three 
key questions: (1) which components of lifestyle 
medicine are supported by recent evidence for 
the prevention and management of major NCDs; 
(2) what biological and behavioral mechanisms 
may explain these associations; and (3) what 
models currently exist for integrating lifestyle 
medicine into clinical care, policy, and medical  
education (25-27). 

Materials and Methods
A comprehensive, non-systematic literature 

search was conducted using PubMed, Web 
of Science, Scopus, and Google Scholar, 
supplemented by targeted searches of 
documents published by authoritative 
organizations, including the WHO and the 
American College of Lifestyle Medicine 

(ACLM). Search terms included combinations 
of the following keywords: lifestyle medicine, 
prevention of chronic diseases, NCDs, physical 
activity, nutrition, plant-based diets, behavioral 
interventions, randomized controlled trials 
on NCD prevention, and implementation 
frameworks. The initial search was performed 
in June 2025 and subsequently updated in 
November 2025.

The inclusion criteria encompassed: (1) 
peer-reviewed systematic reviews, randomized 
controlled trials, and observational studies with 
robust methodological quality; (2) position 
statements, clinical guidelines, and consensus 
documents issued by major public health 
agencies and professional organizations; (3) 
publications published between 2000 and 
2025, with particular emphasis placed on 
evidence from the past decade; and (4) studies 
demonstrating global relevance or clear 
implications for healthcare implementation. 
Sources were excluded if they lacked 
empirical evidence, focused exclusively on 
pharmacological interventions, or were not 
published in English.

More than 130 articles and reports were 
reviewed, critically appraised for methodological 
quality and relevance, and subsequently 
incorporated into the present synthesis. The 
literature was organized thematically according 
to the six principal pillars of lifestyle medicine, 
followed by an examination of implementation 
strategies at both clinical and policy levels. 
Owing to the broad scope and narrative nature 
of the review, formal risk-of-bias and certainty-
of-evidence assessments, such as the Cochrane 
Risk of Bias Tool or GRADE framework, 
were not conducted. Nevertheless, study 
design, methodological rigor, and sample size 
were qualitatively evaluated to determine the 
relative strength of the available evidence. As 
a narrative review, this study did not include 
a quantitative meta-analysis; rather, it provides 
a conceptual and practice-oriented synthesis 
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of the evidence intended to inform healthcare 
professionals, researchers, and policymakers.
Key Lifestyle Interventions for NCD 
Prevention and Management

Lifestyle medicine is founded on the 
previously described core pillars, each of which 
targets underlying mechanisms implicated 
in the development of NCDs, including 
chronic inflammation, insulin resistance, and 
endothelial dysfunction (9, 41). In many chronic 
conditions, lifestyle-based interventions not 
only complement pharmacological treatment 
but may also produce effects on intermediate 
risk factors comparable to those achieved with 
medication alone (42). When interventions 
spanning multiple lifestyle domains are 
implemented concurrently, they appear to 
exert synergistic effects, thereby reducing 
the incidence and progression of NCDs, 
particularly among high-risk populations (25). 
In the aftermath of the COVID-19 pandemic, 
these strategies have received increasing global 
attention as cost-effective and sustainable 
approaches for enhancing resilience, especially 
in low- and middle-income countries (LMICs), 
where the majority of premature NCD-related 
deaths occur (43, 44).
Diet and Nutrition

Unhealthy dietary patterns constitute a major 
contributor to obesity and metabolic disorders. 
High consumption of ultraprocessed foods, 
added sugars, saturated fats, and excessive 
sodium has been consistently associated with 
increased risks of hypertension, dyslipidemia, 
type 2 diabetes, and cardiovascular disease 
(45). In contrast, dietary patterns rich in whole 
plant-based foods, including fruits, vegetables, 
legumes, nuts, and whole grains, and low 
in processed ingredients, added sugars, and 
unhealthy fats, have consistently demonstrated 
protective effects against NCDs.

For instance, meta-analyses have shown 
that high adherence to Mediterranean-style 
dietary patterns, characterized by abundant 

consumption of vegetables, olive oil, nuts, 
legumes, and whole grains, is associated with 
approximately a 20% reduction in the incidence 
of type 2 diabetes and major cardiovascular 
events (46). Randomized controlled trials further 
indicate that Mediterranean and comparable 
dietary approaches can slow the progression 
of metabolic syndrome while improving blood 
pressure regulation and lipid profiles (47, 48).  
In clinical practice, lifestyle counseling 
commonly encourages increased consumption 
of vegetables, fruits, legumes, and whole 
grains, alongside reduced intake of processed 
red meat, sugar-sweetened beverages, and 
energy-dense snacks. Importantly, even modest 
dietary modifications, such as replacing sugar-
sweetened beverages with water or increasing 
dietary fiber intake, may substantially reduce 
the risk of chronic disease (49, 50).
Physical Activity

Physical inactivity is a well-established 
risk factor for NCDs, with sedentary 
lifestyles strongly associated with increased 
prevalence of obesity, hypertension, diabetes, 
and cardiovascular disease (30). Conversely, 
regular moderate-to-vigorous physical activity 
confers broad and well-documented health 
benefits. Observational evidence demonstrates 
that adults who meet WHO recommendations, 
namely at least 150 minutes of moderate-
intensity physical activity per week, experience 
significantly lower risks of premature 
mortality and chronic disease (51, 52). Exercise 
exerts beneficial effects across nearly every 
physiological system. These benefits include 
reductions in blood pressure, improved insulin 
sensitivity, increased high-density lipoprotein 
(HDL) cholesterol levels, decreased visceral 
adiposity and systemic inflammation, and 
enhanced psychological well-being and 
cognitive performance (30). Consequently, 
the WHO recommends that adults engage in 
at least 150 minutes of moderate-intensity 
exercise, 75 minutes of vigorous-intensity 
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exercise, or an equivalent combination of both 
each week to optimize health outcomes (53). 
Frequently recommended activities include 
brisk walking, cycling, swimming, and 
jogging, often combined with strength and 
flexibility training to support overall physical 
function. Importantly, the benefits of physical 
activity extend across the lifespan. Promoting 
active lifestyles among children, adolescents, 
and older adults may contribute substantially to 
obesity prevention, preservation of functional 
independence, and reduction of long-term 
NCD risk (54). Moreover, given that physical 
inactivity accounts for a considerable proportion 
of premature deaths worldwide, it remains a 
critical target for public health intervention and 
policy development (55).
Sleep

Adequate sleep and effective stress 
management are essential yet frequently 
overlooked components of a healthy lifestyle. 
Chronic sleep deprivation, typically defined 
as fewer than six to seven hours of sleep per 
night, as well as excessively prolonged sleep 
exceeding nine hours, has been associated with 
elevated risks of obesity, diabetes, hypertension, 
and cardiovascular disease (56). The biological 
mechanisms underlying these associations 
include hormonal dysregulation, particularly 
involving cortisol and ghrelin, along with 
increased systemic inflammation resulting 
from impaired sleep quality and duration. 
Accordingly, experts emphasize the importance 
of good sleep hygiene practices, including 
maintaining consistent sleep schedules, limiting 
nighttime exposure to electronic screens, and 
identifying and managing sleep disorders such 
as obstructive sleep apnea (57, 58).
Stress Management

Chronic psychosocial stress arising from 
occupational, familial, financial, or social 
pressures significantly increases the risk of 
NCDs (59). Persistent stress may contribute to 
disease development both indirectly, through 

the adoption of unhealthy behaviors, and 
directly, through physiological mechanisms 
involving elevated blood pressure, impaired 
glycemic control, and chronic inflammation 
(60). Depression and anxiety, for example, have 
been associated with poorer clinical outcomes 
among individuals with cardiovascular disease 
and diabetes (61). Consequently, lifestyle 
medicine places considerable emphasis on 
evidence-based stress-management strategies, 
including mindfulness practices, meditation, 
cognitive coping techniques, and regular 
physical activity, while also encouraging the 
maintenance of a healthy work-life balance 
(62). Interventions such as cognitive-behavioral 
therapy and community-based psychosocial 
support programs have demonstrated potential 
to improve mental well-being and attenuate 
the progression of chronic disease (63). 
Furthermore, routine assessment of sleep 
quality and psychological stress during clinical 
evaluations may enable healthcare professionals 
to address psychosocial determinants of 
health alongside dietary and physical activity 
interventions (64). 
Social Connection

Social connection has increasingly been 
recognized as a critical pillar of lifestyle 
medicine. This domain encompasses both 
objective social isolation and the subjective 
experience of loneliness, two constructs that 
may not necessarily coincide (65). Recent 
global data indicate that loneliness affects 
a substantial proportion of the population 
at any given time, prompting major health 
organizations to identify social disconnection as 
an emerging public health concern (66). Large 
prospective cohort studies and meta-analyses 
consistently demonstrate that individuals 
with stronger social relationships exhibit 
substantially higher survival rates than those 
who are socially isolated (67-69). Importantly, 
the effect sizes observed are comparable 
to, and in some cases greater than, those 
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associated with established risk factors such as 
smoking, obesity, and physical inactivity (70). 
Poor social connectedness has been linked 
to increased risks of cardiovascular disease, 
stroke, depression, and dementia, particularly 
among older adults and individuals living with 
preexisting NCDs (71-73). The mechanisms 
linking social connection to NCD outcomes 
appear to involve both behavioral and biological 
pathways (74). Individuals with strong social 
networks are generally more physically active, 
more adherent to medication regimens, more 
likely to attend follow-up appointments, and 
more likely to maintain healthier dietary habits. 
In contrast, chronic loneliness is associated 
with maladaptive coping behaviors, heightened 
psychological stress, and increased depressive 
symptomatology (75, 76). 

At the physiological level, loneliness and 
social isolation have been associated with 
dysregulation of stress-response systems, 
impaired autonomic balance, and increased 
pro-inflammatory activity, all of which may 
contribute to atherosclerosis and metabolic 
dysfunction (77, 78). Consequently, practical 
interventions such as social prescribing have 
emerged, whereby patients are referred to 
community-based activities, peer-support 
networks, and group lifestyle programs through 
trained link workers (79). These interventions 
aim not only to strengthen social support but also 
to promote healthier behaviors related to diet, 
physical activity, and overall well-being (80, 81). 
Therefore, regular assessment of loneliness and 
social isolation, together with the incorporation 
of social-connection interventions into lifestyle 
medicine frameworks, may enhance both the 
prevention and long-term management of NCDs.
Avoidance of Risky Substances

Tobacco use remains the leading preventable 
cause of NCDs worldwide (82). Cigarette 
smoking and the use of other tobacco products 
are responsible for approximately eight million 
deaths annually, including nearly seven million 

deaths attributable directly to smoking and an 
additional 1.2 million resulting from exposure 
to secondhand smoke (83, 84). Smoking is the 
principal cause of lung cancer mortality and 
substantially increases the risk of myocardial 
infarction, stroke, chronic respiratory disease, 
and numerous other malignancies (85). For 
example, smokers face approximately twice the 
risk of cardiovascular disease and up to a 30-
fold greater risk of lung cancer compared with 
non-smokers (86). A wide range of public health 
measures, including tobacco taxation, smoke-
free legislation, graphic health warnings, 
and restrictions on tobacco advertising, have 
proven highly effective in reducing smoking 
prevalence and increasing cessation rates. 
Likewise, clinical interventions such as 
behavioral counseling and nicotine replacement 
therapy significantly improve the likelihood of 
successful smoking cessation (87). Importantly, 
smoking cessation confers substantial health 
benefits at any age. Improvements in blood 
pressure regulation and pulmonary function 
may occur within months of quitting, while, 
after approximately 10 to 15 years of sustained 
abstinence, the risk of cardiovascular disease 
approaches that observed among non-smokers. 
Consequently, healthcare systems increasingly 
emphasize routine tobacco-use screening and 
cessation support during all clinical encounters.

At the global level, the WHO Framework 
Convention on Tobacco Control (FCTC), 
together with the MPOWER package of tobacco-
control measures, provides a comprehensive 
international framework for reducing tobacco 
use. Countries implementing stringent tobacco-
control policies have consistently demonstrated 
substantial long-term declines in smoking 
prevalence (88-91).

Alcohol consumption, particularly heavy 
and hazardous drinking, likewise constitutes a 
major risk factor for NCDs (92). In the United 
States, the annual number of deaths associated 
with excessive alcohol use, including deaths 
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partially or wholly attributable to alcohol 
consumption, increased by approximately 29%, 
rising from 137,927 in 2016-2017 to 178,307 
in 2020-2021 (93, 94). Excessive alcohol 
consumption has been strongly associated 
with liver cancer, esophageal cancer, breast 
cancer, hypertension, and other chronic health 
conditions (95). Importantly, although the 
majority of alcohol-related harm is linked to 
heavy episodic drinking, emerging evidence 
suggests that even low levels of alcohol 
consumption may carry measurable health 
risks (96). Accordingly, public health guidelines 
generally recommend limiting alcohol intake 
and incorporating regular alcohol-free days 
into weekly routines (97). Population-level 
policy interventions, including alcohol taxation, 
restrictions on sales hours, and bans on alcohol 
advertising, have demonstrated effectiveness in 
reducing alcohol consumption across diverse 
settings (98). Within clinical practice, screening 
for hazardous alcohol use and implementing 
brief interventions, including Screening, 
Brief Intervention, and Referral to Treatment 
(SBIRT), can facilitate early identification 
and management of at-risk individuals (99). 
Overall, reducing harmful alcohol consumption 
constitutes a central component of the WHO 
strategy for NCD prevention and complements 
broader efforts targeting tobacco use, nutrition, 
and other modifiable lifestyle risk factors (100).
Implementing Lifestyle Medicine in 
Healthcare and Policy
Clinical Implementation in Primary Care and 
Health Services

The expanding evidence base supporting 
lifestyle-oriented prevention and treatment 
strategies has led to the increasing incorporation 
of lifestyle medicine principles into clinical 
guidelines and healthcare systems worldwide. 
Major medical organizations and public health 
authorities now recognize lifestyle modification 
as either a foundational or complementary 
component of care for numerous chronic 

diseases (4). Current hypertension guidelines, 
for example, emphasize dietary modification, 
including adherence to the Dietary Approaches 
to Stop Hypertension (DASH) diet and 
sodium reduction, together with regular 
physical activity, as first-line strategies before 
intensifying pharmacological treatment. 
Similarly, diabetes management guidelines 
increasingly prioritize weight reduction, 
nutritional optimization, and plant-predominant 
dietary patterns, while cardiovascular disease 
guidelines advocate cardiac rehabilitation 
programs incorporating dietary counseling 
and structured exercise interventions (101, 
102). These recommendations underscore the 
increasingly systemic role of lifestyle medicine 
within contemporary patient care.

To support this transition, interprofessional 
lifestyle medicine initiatives have expanded 
substantially in recent years. Medical, nursing, 
and public health curricula increasingly 
incorporate dedicated training in nutrition, 
exercise prescription, behavioral counseling, 
and health behavior change techniques. In 
parallel, the development of referral pathways, 
including exercise prescription programs, 
dietitian consultations, and smoking-
cessation services, reflects ongoing efforts to 
extend patient support beyond the traditional 
clinical encounter (42). Collectively, these 
developments may strengthen healthcare 
providers’ confidence and capacity to integrate 
lifestyle medicine into routine clinical practice.
Policy and Environmental Interventions

Governments and public health authorities 
are progressively incorporating strategies aimed 
at reducing lifestyle-related risk factors into 
broader public health and policy frameworks 
designed to foster healthier environments. 
WHO-recommended interventions, including 
the so-called “best buys,” encompass evidence-
based measures such as taxation of tobacco and 
alcohol products, elimination of industrial trans 
fats, mandatory salt reduction in processed 
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foods, implementation of graphic warning 
labels, and restrictions on the marketing of 
unhealthy foods to children (100, 103, 104). In 
addition to regulatory policies, community-
based and environmental interventions play a 
critical role in facilitating healthier behaviors. 
Examples include the development of walkable 
urban environments, expansion of safe public 
recreational spaces, and implementation of 
mass-media campaigns promoting healthy 
lifestyles. Numerous successful population-
level interventions have been documented. 
National salt-reduction initiatives implemented 
in countries such as Japan, Finland, and the 
United Kingdom have resulted in substantial 
reductions in average blood pressure and stroke 
incidence (105). Likewise, the implementation 
of a sugar-sweetened beverage tax in Mexico 
was associated with reduced consumption of soft 
drinks (106), while multicomponent workplace 
wellness programs have demonstrated modest 
but meaningful reductions in employee body 
weight and blood pressure levels (107). 
Equity, Justice, and Social Determinants of 
Health

Addressing social determinants of health 
is essential for the effective implementation of 
lifestyle medicine, particularly because low-
income and rural populations frequently encounter 
substantial barriers to accessing nutritious foods, 
safe environments for physical activity, and 
smoking-cessation resources (108). Promoting 
equitable access to healthy lifestyles therefore 

requires more than simply providing medical 
advice; it also necessitates the implementation 
of policies and structural interventions that 
make healthy choices affordable, accessible, and 
sustainable across all sectors of society, rather 
than disproportionately benefiting individuals 
with higher socioeconomic or educational 
status (109). Table 2 summarizes major lifestyle 
intervention trials designed to prevent NCDs.

A table was developed based on policy 
recommendations from authoritative 
organizations, including the ACLM and WHO, 
and incorporates evidence demonstrating that 
combining multiple lifestyle pillars produces 
greater benefits than isolated interventions 
alone (Table 3). Meta-analyses of observational 
cohorts and long-term follow-up studies of 
major lifestyle intervention trials indicate that 
adopting multiple healthy lifestyle behaviors 
may reduce the risk of cardiovascular events 
and all-cause mortality by approximately 40% 
to 60% compared with adopting few or none of 
these behaviors (29, 121). 

Discussion 
This narrative review had several principal 

objectives: to synthesize evidence regarding 
the six pillars of lifestyle medicine and their 
associations with major NCD outcomes, to 
outline the key biological and behavioral 
mechanisms underlying these associations, and 
to describe current models for implementing 
lifestyle medicine within healthcare systems. 

Table 2. Selected Landmark Trials Demonstrating Lifestyle Interventions in NCD Prevention and Management.
Trial/Study Focus Key Outcomes References

Diabetes Prevention 
Program (DPP)

Prevention of diabetes in 
high-risk adults

58% risk reduction with lifestyle changes 
compared to 31% with metformin. (110-112)

PREMIER Trial Lifestyle intervention for 
hypertension

Around 3.7–4.3 mmHg systolic BP reduction 
with comprehensive lifestyle + DASH. (113)

Lyon Diet Heart Study Secondary prevention in 
coronary disease

Significant decrease in cardiac events with a 
Mediterranean dietary pattern (114-116)

Look AHEAD Type 2 diabetes and weight 
management

8-9% sustained weight loss achieved through 
intensive lifestyle intervention. (117, 118)

INTERHEART Study Global risk factors for 
myocardial infarction

MI risk is strongly associated with modifiable 
lifestyle-related factors. (119, 120)
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Table 3. Policy guidelines from authoritative organizations, including evidence, demonstrate that combining pillars 
yields superior outcomes compared to solitary efforts.

Pillar Policy Recommendations Synergistic Effects Key Outcomes/Studies References

Nutrition

ACLM: whole-food, plant-
based diets to treat and 
possibly reverse chronic 

diseases, aiming for 
remission with high-fiber, 

low-fat eating. WHO: healthy 
diets that reduce salt, sugar, 

and fat to combat the leading 
risk factors for NCDs.

Combining physical activity 
and stress management leads 

to greater LDL reduction, 
lower systolic BP, and 
reduced inflammation; 
adhering to multiple 

behaviors provides 2.5 times 
stronger CVD protection 

than single factors.

Meta-analyses show a 
20-44% reduction in CVD 
risk; the Lyon Diet Heart 
Study reports 32% fewer 

cardiac events; there is also 
a sustained 20% reduction 

in T2D incidence at 20-year 
follow-up.

(122-125)

Physical 
Activity

ACLM: at least 150 minutes 
per week of moderate aerobic 

and resistance exercise 
to reduce NCDs. WHO: 

maintaining an active lifestyle 
to combat physical inactivity.

Proper nutrition and 
avoiding smoking lower 

triglycerides, fasting 
glucose, and CVD risk; 

improve neurotransmitter 
regulation to prevent NCDs.

DPP trial: 58% T2D risk 
reduction; VO2 max 

improved 16-17%; long-term 
CVD mortality reduction in 

Da Qing study.

(13, 34, 
122, 126-

128)

Restor-
ative 
Sleep

ACLM: the importance 
of getting 7-9 hours of 

restorative sleep to support 
health recovery in obesity 

and T2D, incorporating this 
into intensive therapeutic 
lifestyle change (ITLC).

Engaging in stress 
management and social 
activities enhances well-

being, helps regulate 
hormones such as cortisol, 
and increases the metabolic 
benefits of diet and exercise.

Data show that a substantial 
portion of adherence is 

associated with improved 
well-being, resulting in 

fewer depressive symptoms 
and a lower risk of NCDs in 

combined interventions.

(28, 127, 
129)

Stress 
Manage-

ment

ACLM: mindfulness/yoga 
to the six-pillar approach 

for reducing chronic 
inflammation; least followed 

but vital for obesity/T2D.

The strongest predictor of 
flourishing, combined with 

sleep and social interactions, 
reduces HPA axis 

overactivation and improves 
insulin sensitivity.

The Patient Empowerment 
Program (PEP) program 

reduced all-cause mortality 
and improved quality of life 

in patients with NCDs.

(36, 130)

Avoidance 
of Risky 

Substanc-
es

ACLM: avoiding tobacco, 
excess alcohol, and 

deprescribing medications 
when lifestyle changes suffice 

to manage comorbidities. 
WHO: reducing smoking and 
harmful alcohol use through 
cost-effective bans and taxes.

Diet/activity strongly affects 
CVD; raises LDL, but 

combined efforts reduce 
mortality by 36%.

Graphic warnings: DALY; 
reduction in vascular risk; 

Da Qing: reduction in CVD 
mortality.

(123, 124, 
131)

Positive 
Social 

Connec-
tions

ACLM: connections to boost 
resilience and integrate into 

care for overall health. WHO 
emphasizes community 

approaches to prevent NCDs.

Stress and exercise boost 
well-being, reduce isolation-

related obesity and CVD, 
and increase the likelihood 

of flourishing across 
multiple pillars.

Reduced depressive 
symptoms; PEP: HR for CVD 

events; buffers stress for 
improved NCD outcomes.

(132, 133)

Multi-
Pillar

ACLM: all six pillars in 
ITLC for maximal dosing/

remission; WHO: Multi-risk 
factor strategies for NCDs.

Significant decrease 
in T2D risk; increased 

likelihood of flourishing; 
policy reinforcements boost 

benefits.

Associated with reductions 
in type 2 diabetes and 

cardiovascular events in trials, 
modeling studies indicate 

broad multi-pillar strategies 
could significantly lower NCD 

mortality at the population level.

(29, 33, 
134-136)
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The reviewed studies consistently indicate 
that healthier dietary patterns, regular physical 
activity, restorative sleep, stress-management 
strategies, avoidance of tobacco and harmful 
alcohol use, and stronger social relationships 
are associated with lower incidence and 
slower progression of cardiovascular disease, 
type 2 diabetes, certain cancers, and other 
chronic conditions (137, 138). Simultaneously, 
implementation studies demonstrate that 
integrating multi-pillar lifestyle approaches 
into primary care, community programs, and 
medical education is feasible, although adoption 
remains uneven and highly context dependent.

NCDs remain the leading causes of 
morbidity, mortality, and healthcare 
expenditure worldwide. Nevertheless, a 
substantial proportion of this burden arises 
from a limited number of modifiable lifestyle-
related factors. Large prospective cohort 
studies and predictive models suggest that 
combinations of several low-risk lifestyle 
behaviors, including maintaining a healthy body 
weight, engaging in regular physical activity, 
and consuming a nutritious plant-based diet, 
may prevent a substantial proportion of major 
chronic diseases and premature deaths. Some 
analyses have reported relative risk reductions 
of approximately 70% to 80% for composite 
outcomes among individuals with the healthiest 
lifestyle profiles compared with those with the 
least healthy profiles (14, 139, 140). Extensive 
cohort studies further indicate that individuals 
who adopt four or five healthy lifestyle factors 
may gain an additional decade or more of life 
free from cancer, cardiovascular disease, and 
type 2 diabetes compared with individuals who 
do not adopt low-risk lifestyle factors. These 
findings underscore that lifestyle behaviors 
influence not only lifespan but also the number 
of healthy, disease-free years lived (139, 141, 
142). Collectively, the evidence reviewed 
across the six pillars of lifestyle medicine, 
namely nutrition, physical activity, restorative 

sleep, stress management, avoidance of risky 
substances, and fostering positive social 
connections, strongly supports the premise that 
comprehensive behavior-based strategies can 
address the root causes of major NCDs rather 
than merely managing their advanced clinical 
manifestations (9, 143). 

The available evidence further indicates 
that lifestyle medicine is not only theoretically 
effective but also clinically practical and 
economically sustainable. Randomized 
controlled trials and long-term studies 
of structured lifestyle programs for the 
prevention of diabetes and cardiovascular 
disease demonstrate substantial and sustained 
reductions in disease risk. In parallel, 
systematic reviews of economic evaluations 
consistently show these interventions to be 
cost-effective, and in some cases cost-saving, 
compared with standard care, particularly in 
high-risk populations (9, 144-147). Emerging 
research on co-created, community-based 
lifestyle interventions further suggests that 
tailoring programs to the needs and cultural 
contexts of specific populations may improve 
engagement, facilitate sustainable behavior 
change, and enhance both physical and mental 
health outcomes, although additional long-term 
evidence remains necessary (148, 149). At the 
same time, implementation research conducted 
across diverse healthcare systems, particularly 
in low- and middle-income countries, 
highlights both the considerable promise and 
the substantial challenges associated with 
integrating lifestyle-oriented NCD prevention 
and management into primary healthcare.

Over the past decade, lifestyle medicine has 
evolved from a collection of preventive clinical 
practices into a recognized medical specialty 
with formal board certification pathways and 
dedicated curricula integrated into many medical 
schools and residency programs (9, 11, 150).  
This educational expansion is particularly 
important because it may help address 
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longstanding gaps in professional training related 
to nutrition, physical activity, behavior change 
counseling, and social determinants of health.

Nevertheless, major challenges remain, 
including limitations in workforce capacity, 
insufficient funding, and structural barriers 
within healthcare systems (44, 151). These 
findings emphasize the importance of integrating 
lifestyle medicine into reorganized healthcare 
systems and supportive environments rather 
than relying solely on individual behavior 
change (9). Lifestyle medicine incorporates these 
principles into patient care, thereby providing 
a framework that complements conventional 
treatment approaches with proactive prevention 
strategies. Given the immense societal and 
economic burden imposed by NCDs, healthcare 
systems and governments worldwide are 
increasingly prioritizing lifestyle-focused 
prevention initiatives (152, 153). By consistently 
implementing evidence-based lifestyle 
interventions in both communities and clinical 
settings, substantial reductions in premature 
morbidity and mortality may be achievable 
(154, 155).
Limitations

This narrative review has several limitations 
that should be acknowledged. First, the literature 
search was non-systematic and therefore 
may not have captured all relevant studies, 
particularly non-English publications and 
reports indexed outside the selected databases. 
Second, no formal risk-of-bias or certainty-of-
evidence assessments, such as Cochrane tools 
or GRADE, were conducted. Consequently, 
the strength of evidence derived from different 
study designs, including randomized controlled 
trials, cohort studies, and cross-sectional 
analyses, should be interpreted cautiously.

Third, many of the more substantial effect 
estimates, including very high relative risk 
reductions and remission rates, were derived 
from observational cohorts or highly selected 
trial populations and therefore may not fully 

reflect outcomes achievable in routine clinical 
practice or low-resource settings. Fourth, 
publication bias is likely present and may have 
contributed to an overrepresentation of studies 
reporting positive outcomes associated with 
lifestyle interventions. Finally, given the broad 
scope of the topic, important areas such as 
digital health tools, cultural adaptations, and 
pediatric populations could only be discussed 
briefly rather than examined comprehensively.

Conclusions
Overall, this review supports shifting from 

viewing lifestyle counseling as an optional 
adjunct to medical care toward recognizing 
evidence-based lifestyle medicine as a 
primary, first-line strategy for the prevention 
and management of NCDs. If the substantial 
benefits observed in epidemiological studies, 
clinical trials, and cost-effectiveness analyses 
were implemented more broadly through 
routine lifestyle assessments in clinical settings, 
multidisciplinary care teams, social connection 
initiatives, stress-management programs, 
and policies supporting healthier and more 
affordable lifestyle choices, the global burden 
of chronic disease could potentially be reduced 
considerably, accompanied by substantial 
increases in healthy life expectancy.

Current evidence suggests that lifestyle 
medicine offers a unifying framework capable 
of addressing multiple NCD risk factors 
simultaneously. However, further research 
is needed to evaluate long-term outcomes 
across diverse populations and healthcare 
settings and to embed lifestyle medicine 
competencies more comprehensively within 
mainstream health-professional education. As 
lifestyle medicine continues to evolve as both 
a clinical and academic discipline, high-quality 
research, rigorous implementation science, and 
thoughtful curriculum design will be essential 
to fully realize its potential in reducing the 
global burden of NCDs.
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Future Directions
Despite growing recognition of the 

importance of lifestyle medicine, substantial 
implementation barriers remain, including 
clinician time constraints, limited training 
in lifestyle counseling, scarce institutional 
resources, and financial barriers affecting 
community-based programs. Addressing 
these challenges will require multifaceted 
strategies, including reforming medical 
education to incorporate core lifestyle medicine 
competencies, expanding digital health tools 
to improve accessibility and scalability, 
and fostering broader cultural shifts toward 
prevention-oriented healthcare.

Innovative approaches, including hospital-
based lifestyle medicine initiatives and 
structured community referral systems, have 
already demonstrated promising results in 
terms of both cost-effectiveness and patient 
outcomes. Future research should therefore 
prioritize implementation science, equity-
focused evaluation, and long-term monitoring 
of integrated lifestyle programs. Taken together, 
the current literature suggests that combining 
clinical care with public health using lifestyle 
medicine principles represents a promising 
yet still underutilized strategy for preventing 
NCDs and bridging the gap between research 
findings and real-world practice.

Research priorities for 2025 increasingly 
emphasize low- and middle-income countries, 
where approximately 82% of premature NCD 
deaths occur, as well as the use of AI tools for 
behavior change. Reforming medical education 
to train future physicians in lifestyle medicine 
principles is also likely to become increasingly 
important, particularly as emerging evidence 
indicates that intensive lifestyle interventions 
may induce remission of type 2 diabetes in 
some motivated patients (139, 156). Ultimately, 
transitioning toward a lifestyle medicine 
approach will require coordinated efforts 
among clinicians, policymakers, researchers, 

and public health institutions to shift healthcare 
systems from predominantly reactive models 
toward prevention-oriented care. Addressing 
implementation barriers through evidence-
based strategies may substantially reduce 
the global NCD epidemic while promoting 
healthier populations and more sustainable 
healthcare systems.
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