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Abstract

Background

Cardiovascular diseases remain one of the main causes of morbidity and mortality worldwide.
Their development is strongly associated with modifiable lifestyle factors, including unhealthy
diet, physical inactivity, chronic stress, sleep disturbances, and substance use. Recent research
has increasingly focused on lifestyle as an integrated construct, emphasizing the interplay
between individual behaviors and their cumulative effects on metabolic, inflammatory, and
vascular pathways.

Aim

The aim of this study was to evaluate the association between lifestyle factors, including diet,

physical activity, sleep, stress, and substance use, and the risk of cardiovascular disease.

Materials and Methods
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This narrative review was based on a structured analysis of 31 peer-reviewed publications,
including cohort studies, randomized clinical trials, systematic reviews, and current
international guidelines addressing chronic disease prevention and cardiometabolic health. The
analysis focused on major lifestyle factors, such as diet, physical activity, sleep, stress, and
substance use, together with their effects on metabolic, inflammatory, and vascular
mechanisms. Contemporary research methods, including metabolomic analyses, were also
considered to improve understanding of the biological consequences of lifestyle patterns and
their association with long-term health outcomes.

Results

A healthy lifestyle, particularly dietary patterns based on plant-derived foods, is associated with
a lower risk of cardiovascular disease, with studies reporting an approximate 14% risk
reduction. Observed benefits include improvement in lipid profile, lower levels of
inflammation, and better metabolic regulation. Physical activity, adequate sleep, and effective
stress management may further strengthen these effects. Emerging evidence also suggests that
metabolic biomarkers may reflect the influence of diet and lifestyle on disease risk more
accurately than traditional self-reported measures.

Conclusions

Lifestyle plays a central role in the prevention of cardiovascular disease. Its individual
components interact with one another and influence metabolic, inflammatory, and vascular
pathways. Even partial improvement in health behaviors may lead to measurable clinical
benefits, highlighting the value of a comprehensive approach to both prevention and treatment.
Keywords: lifestyle; chronic diseases; cardiovascular diseases; diet,; physical activity;, mental

health, sleep; stress, obesity;

1. Introduction

Chronic diseases, including diabetes, cardiovascular diseases, stroke, and cancer, are among
the leading causes of morbidity and mortality worldwide. Their rising prevalence reflects
ongoing epidemiological transition, marked by a shift from infectious to non-communicable
diseases, together with increasing life expectancy. Lifestyle, particularly the level of physical

activity, is now regarded as one of the main determinants of chronic disease development.



Sedentary behavior contributes to metabolic disturbances, obesity, and cardiovascular disease,
whereas regular physical activity exerts protective effects through improved metabolic
regulation, better cardiovascular function, and reduction of chronic inflammation. The growing
burden of lifestyle-related diseases is also linked to substantial economic costs, projected to
reach USD 47 trillion by 2030. Preventive efforts nevertheless remain inadequate, emphasizing
the need for stronger public health interventions. [1]

Population differences in the prevalence of lifestyle-related diseases are strongly associated
with patterns of physical activity and overall lifestyle. Physical inactivity is one of the most
important modifiable risk factors for chronic diseases, particularly cardiovascular disease, type
2 diabetes, and obesity. In contrast, regular physical activity lowers disease risk by improving
metabolic health, attenuating inflammatory processes, and supporting cardiovascular function.
For this reason, physical activity should constitute a core component of contemporary
preventive strategies at both individual and population levels, with broader integration into
clinical practice and health policy. [2]

In aging populations, preserving functional capacity and independence has become especially
important. Physical activity remains a major determinant of health in older adults. Its absence
is associated with impaired mobility, frailty, and progression of chronic disease. Regular
exercise may delay age-related decline by improving physical performance, muscle strength,
and cognitive function. It also affects metabolic and inflammatory pathways linked to
complications and premature mortality. Despite these established benefits, physical activity is
still not routinely incorporated into therapeutic strategies for older patients. When appropriately
adapted and implemented on a long-term basis, it may serve as an important adjunct to
treatment and a central element of chronic disease prevention. [3]

Against this background, lifestyle medicine has emerged as a comprehensive approach that
integrates behavioral interventions with clinical care. It focuses on the identification and
modification of lifestyle-related risk factors, including physical inactivity, unhealthy diet,
smoking, and chronic stress. Its effectiveness depends on interdisciplinary cooperation
involving healthcare professionals, patients, and the broader social environment, facilitating
sustainable health-related changes. The aim of this paper is to present current evidence
supporting lifestyle medicine as an important tool in the prevention and treatment of chronic

diseases. [4]



2. Diseases of affluence as the leading cause of death

Current epidemiological evidence indicates that population health is influenced less by single
diseases than by clusters of coexisting risk factors that interact and reinforce one another. The
most important of these include unhealthy diet, physical inactivity, smoking, and metabolic
disorders such as hypertension and obesity. Together, they contribute to progressive systemic
damage through mechanisms involving chronic inflammation and endothelial dysfunction,
thereby increasing the likelihood of multiple chronic conditions developing concurrently. As a
result, increasing attention is being directed not only toward the treatment of individual
diseases, but also toward reducing the shared risk factors that underlie them. [5]

Recent studies have shown that lifestyle modification can meaningfully affect both life
expectancy and mortality risk. The benefits are cumulative, with the greatest effects observed
when multiple healthy behaviors are combined. Individuals who engage in regular physical
activity, follow a healthy diet, avoid smoking, and maintain appropriate body weight
demonstrate lower mortality from both cardiovascular disease and cancer. Importantly,
lifestyle improvement remains beneficial even later in life, indicating that preventive
interventions may be effective at any age. These findings support the view that lifestyle is not
merely an adjunct to treatment, but an integral component of disease prevention and long-term

health management. [6]

2.1 The Role of Diet in the Prevention of Chronic Diseases

The rising incidence of cancer is associated not only with population aging, but also with
changes in lifestyle, including dietary habits. Evidence suggests that high consumption of ultra-
processed foods (UPFs) may increase the risk of several malignancies, including breast and
colorectal cancer. The magnitude of this association appears comparable to, or in some cases
greater than, that reported for other dietary risk factors such as alcohol, processed meat, and
excessive sugar intake. The strength of these findings is supported by large study populations
and adjustment for variables including body weight and total energy intake. At the same time,
many available studies are observational, and inconsistencies in the classification of foods
according to processing level remain an important limitation. Despite these constraints, the
findings are relatively consistent and indicate that reducing UPF consumption may play a role

in cancer prevention, although further studies are needed to clarify the underlying mechanisms.

[7]



Consumption of sugar-sweetened beverages (SSBs) remains high worldwide and exceeds
recommended levels in many populations. A large body of evidence indicates that regular
intake contributes to weight gain and increases the risk of cardiometabolic disorders, including
type 2 diabetes, coronary artery disease, and nonalcoholic fatty liver disease. Even one serving
per day may have clinically relevant effects. Proposed mechanisms include low satiety from
liquid calories, rapid postprandial glycemic responses, and the metabolic effects of fructose,
which favor lipid accumulation and metabolic dysregulation. Although associations with some
other diseases remain less certain, SSBs are widely recognized as an important modifiable risk
factor. Reducing their consumption through educational and regulatory interventions may
improve dietary quality and population health, particularly when incorporated into broader

strategies aimed at preventing lifestyle-related diseases. [8]

Analysis of data from the UK Biobank showed that health outcomes are influenced less by
whether a diet is plant-based and more by the quality of the foods consumed. The protective
effects of a healthy plant-based diet were observed regardless of genetic predisposition to
cardiovascular disease and may even be more pronounced among individuals at higher genetic
risk. Another notable finding was the contrasting effect of different plant-based dietary
patterns. Diets centered on minimally processed foods, such as vegetables and whole grains,
were associated with lower disease risk, whereas plant-based diets rich in highly processed
products, including sugary beverages and refined carbohydrates, were linked to higher
morbidity and mortality. These observations suggest that disease prevention depends less on
the exclusion of animal products and more on limiting processed foods while improving overall

dietary quality. [9]

2.2 Sleep and Metabolic Health and Diseases of Lifestyle

Within the framework of lifestyle-related prevention of chronic diseases, sleep represents an
important but often overlooked factor. Sleep quality influences both physical and mental
health, while persistent sleep disturbances are associated with increased risk of cardiovascular
and metabolic diseases, as well as impaired overall functioning. Greater patient engagement in
healthcare is known to encourage beneficial behaviors such as healthy eating and physical
activity; however, its effect on sleep quality appears less pronounced. One of the main

contributors to impaired sleep is the presence of chronic disease itself. Symptoms including



pain, dyspnea, and hormonal disturbances may directly disrupt restorative processes during
sleep. Current evidence suggests that improving sleep as part of lifestyle modification requires
a multidimensional approach. Alongside education and promotion of healthy behaviors,
appropriate management of comorbid conditions and symptom control remain essential. Sleep
should therefore be regarded as an integral component of chronic disease prevention, alongside
diet and physical activity. [10]

In addition to sleep quality, adequate sleep duration is also critical in the prevention of chronic
disease. Studies on chronic sleep restriction indicate that the body may partially adapt to
insufficient sleep, with some parameters such as sleep continuity and depth appearing to
improve. These changes, however, do not reflect true physiological recovery. At the same time,
cognitive performance, attention, and reaction time deteriorate and may remain impaired even
after several days of recovery sleep. This issue is particularly relevant in the context of lifestyle-
related diseases, as chronic sleep deprivation disrupts hormonal regulation, including leptin
and ghrelin signaling, promotes insulin resistance and hypertension, and increases the risk of
obesity and type 2 diabetes. Cognitive impairment may also contribute to unfavorable health
behaviors, including poorer dietary choices and reduced physical activity, further amplifying
disease risk. These findings indicate that sleep quality alone is insufficient if total sleep duration
remains inadequate. Adequate sleep duration should therefore be considered one of the
principal elements of a healthy lifestyle, comparable in importance to diet and exercise,
whereas chronic sleep restriction should be recognized as a major and frequently
underestimated risk factor. [11]

Beyond sleep duration, sleep continuity also plays an important role in chronic disease
prevention. Recurrent sleep fragmentation, characterized by frequent nocturnal awakenings,
has been associated with hypertension, increased arterial stiffness, and endothelial dysfunction,
all of which represent early stages in the development of cardiovascular disease. Importantly,
this phenomenon is not limited to obstructive sleep apnea. It may also result from common
lifestyle-related factors such as shift work, insomnia, and circadian rhythm disruption.
Proposed mechanisms include chronic inflammation, oxidative stress, and heightened
sympathetic nervous system activity. Consequently, even individuals with adequate sleep
duration may remain at increased risk of lifestyle-related diseases if sleep quality is poor.
Maintaining regular and uninterrupted sleep should therefore be considered an important

component of preventive healthcare. [12]



2.3 Stress, Mental Health, and Lifestyle Diseases

Stress and mental health represent important, although frequently underestimated, components
of lifestyle-related chronic disease prevention. Stress directly influences immune function
through activation of the hypothalamic—pituitary—adrenal (HPA) axis and the sympathetic
nervous system. Acute stress may temporarily enhance immune responsiveness, whereas
chronic stress exerts the opposite effect, contributing to sustained cortisol elevation, altered
cytokine production, and impaired immune cell activity. These changes are associated with
greater susceptibility to infections, persistent low-grade inflammation, and increased risk of
lifestyle-related diseases, including cardiovascular disease, diabetes, and obesity. Chronic
stress also adversely affects mental health, promoting depressive and anxiety disorders that
may further impair health behaviors and reduce adherence to preventive strategies. The
complexity of these interactions indicates that effective chronic disease prevention should
include stress management as a core element of a healthy lifestyle. Alongside diet, physical
activity, and sleep, mental well-being plays an important role in maintaining immune
homeostasis and reducing disease risk. [13]

Mental health may also modify the effects of other lifestyle factors on chronic disease risk.
Findings from the cited study suggest that the benefits of health-promoting behaviors persist
across groups differing in mental health status, including individuals with depressive
symptoms. This observation indicates that healthy lifestyle patterns may partially mitigate
some of the adverse consequences associated with impaired psychological well-being. At the
same time, mental health strongly influences the ability to initiate and sustain beneficial
behaviors such as healthy eating, regular physical activity, and appropriate sleep habits.
Depression and anxiety may reduce adherence to preventive recommendations and contribute
to the persistence of unhealthy behaviors. For this reason, mental health should be considered
an integral component of lifestyle, influencing both direct and indirect pathways related to
chronic disease development. [14]

Available evidence further indicates that both mental and physical health affect the
effectiveness of preventive interventions. Individuals with chronic diseases are often more
likely to engage with healthcare services; however, poorer overall health status may limit
participation in screening programs and reduce adherence to medical recommendations. Mental
health therefore plays a dual role. It may function both as a risk factor for chronic disease and
as a determinant of engagement in health-promoting behaviors. Mood disorders and chronic

fatigue can interfere with maintaining a healthy lifestyle, whereas appropriate psychological



support may improve participation in preventive care. These findings highlight the importance
of a comprehensive approach that combines medical management with attention to mental

well-being in order to improve the prevention of lifestyle-related diseases. [15]

2.4 Physical Activity

Physical activity in older adults is closely associated with the burden of chronic disease.
Individuals with multimorbidity generally demonstrate lower levels of physical activity,
particularly at moderate and vigorous intensities, while spending more time in sedentary
behaviors. Although these differences are not always pronounced, they may contribute to
progressive health decline over time. Reduced activity in this population reflects not only the
effects of aging itself, but also symptoms related to chronic disease, including pain, fatigue,
and reduced physical capacity. As a consequence, daily low-intensity activities tend to
predominate. In older adults, reducing prolonged sedentary time and gradually increasing
physical activity, even at low intensity, may therefore represent a practical and effective
preventive strategy. [16]

Environmental conditions also play an important role in shaping physical activity patterns and
chronic disease risk. Evidence indicates that individuals living in walkable neighborhoods with
greater access to green spaces are more physically active, have lower rates of obesity, and
demonstrate reduced risk of diabetes. These benefits appear to result not only from higher
activity levels, but also from indirect effects on body weight and broader lifestyle patterns.
Such findings emphasize the importance of population-level interventions, including urban
infrastructure that supports walking, access to parks and recreational spaces, and reduced
dependence on car transport, as components of chronic disease prevention strategies. [17]
Available studies show that physical activity levels among individuals with chronic diseases
remain insufficient. In the analyzed populations, only approximately one-third of participants
met recommendations of at least 150 minutes of moderate-to-vigorous physical activity per
week, with activity levels declining further with age. Physical inactivity is a well-established
health risk factor associated with increased all-cause and cardiovascular mortality. Individuals
with low activity levels demonstrate substantially higher mortality risk, while sedentary
behavior contributes to the development of numerous lifestyle-related diseases. These findings
underline the need for interventions aimed at increasing physical activity, particularly among

older adults and patients with chronic conditions. [18]



Interventions based on physical activity coaching may effectively increase exercise
participation in individuals with chronic disease. Studies indicate that approaches incorporating
education, goal setting, progress monitoring, and motivational support can lead to a measurable
increase in daily step count. The greatest effects have been observed with strategies
emphasizing self-monitoring and regular review of goals. At the same time, the influence of
these interventions on broader health outcomes, including quality of life and symptom burden,
appears more limited. [19]

Physical activity is increasingly recognized not only as supportive therapy, but also as a factor
capable of modifying disease course and treatment response. During the perioperative period,
aerobic capacity and exercise tolerance often decline substantially, particularly in patients with
comorbidities such as chronic obstructive pulmonary disease (COPD). Insufficient physical
stimulation may prolong these impairments and contribute to long-term functional decline.
Early introduction of targeted exercise training can attenuate reductions in functional capacity
by affecting adaptive physiological mechanisms, including oxygen utilization, skeletal muscle
performance, and tolerance to physical load. Although these effects are not always fully
captured by conventional clinical measures, they may translate into improved functional
recovery and faster return to independence. Physical activity also influences several coexisting
pathophysiological processes, including chronic inflammation, metabolic disturbances, and

reduced physiological reserve. [20]

2.5 Smoking, Alcohol, and Lifestyle Diseases

Smoking remains one of the leading modifiable risk factors for chronic disease and premature
mortality. Exposure to tobacco smoke promotes chronic inflammation, oxidative stress, and
endothelial dysfunction, thereby contributing to the development of cardiovascular disease,
cancer, and respiratory conditions, including chronic obstructive pulmonary disease (COPD).
Smoking also adversely affects metabolic function, increasing the risk of insulin resistance and
type 2 diabetes. Its harmful effects are further amplified through interaction with other
unfavorable lifestyle factors. Smoking cessation, in turn, is associated with gradual reduction
in complication risk and improvement in overall physiological function, underscoring its
importance in both prevention and treatment of lifestyle-related diseases. [21]

Interest in the health effects of e-cigarettes has increased substantially; however, evidence

regarding their long-term consequences remains limited. Although many studies have been



published, the overall quality of available data is relatively low, and the predominance of cross-
sectional designs limits conclusions about causality. Current findings do not clearly
demonstrate major differences in cardiovascular or respiratory function between e-cigarette
users and non-smokers, which may partly reflect the relatively short duration of exposure
assessed in existing studies. At the same time, e-cigarette users generally appear to have poorer
health outcomes than non-smokers, but more favorable profiles than conventional cigarette
smokers. Interpretation of these findings remains challenging due to confounding from prior
tobacco exposure and variability in the composition of nicotine-containing products. Further
studies with stronger methodology, particularly among exclusive e-cigarette users, are
therefore needed to clarify their role in the development of chronic diseases. [22]

Smoking not only contributes to disease onset, but also modifies treatment response and disease
progression. Smokers often demonstrate poorer tolerance to therapy, delayed recovery, and
greater susceptibility to complications. These effects are linked, among other mechanisms, to
impaired respiratory epithelial function and persistent inflammation. Coexisting conditions
such as COPD may further intensify these effects by reducing physiological reserve. In this
context, smoking should be regarded not simply as a risk factor for disease development, but
as an active contributor to worse clinical outcomes and reduced therapeutic effectiveness. [23]
The relationship between alcohol consumption and chronic disease is influenced not only by
the amount of alcohol consumed, but also by the pattern and regularity of drinking. Evidence
suggests that drinking behavior itself may shape disease course independently of total alcohol
intake. This relationship is particularly evident in chronic pancreatitis, where abstinence or
substantial reduction in alcohol consumption is associated with milder disease progression,
fewer complications, and lower relapse rates. Alcohol functions not only as an initiating factor,
but also as a driver of disease progression through enhancement of inflammatory processes and
tissue damage. Its harmful effects may be further amplified by coexisting lifestyle factors,
especially smoking, resulting in more aggressive disease progression. These observations
indicate that modification of alcohol-related behaviors, even without complete abstinence, may
influence disease course and represent an important component of therapeutic management
rather than prevention alone. [24]

Alcohol may therefore be viewed less as an isolated risk factor and more as a modifier of
disease progression. Both quantity and drinking pattern appear relevant, with episodic heavy
alcohol consumption capable of triggering acute exacerbations and accelerating clinical
deterioration. Conversely, reduction in alcohol intake is often associated with stabilization of

disease status. Reported benefits of moderate alcohol consumption in some observational



studies are likely attributable to accompanying lifestyle characteristics rather than alcohol
itself. From a clinical perspective, alcohol use may shift the balance between disease stability
and decompensation. Contemporary approaches increasingly recognize alcohol reduction not
only as a preventive recommendation, but also as a practical strategy for influencing the course
of chronic disease. [25]

In patients with chronic diseases, behavioral change is often driven less by knowledge alone
than by direct experience of symptoms. When individuals begin to associate alcohol
consumption with worsening health, such as pain, dyspnea, or disease exacerbation, motivation
to reduce intake tends to increase. Studies indicate that even brief and appropriately targeted
interventions may then produce sustained behavioral changes, particularly among individuals
already engaging in risky drinking patterns. These findings suggest that the timing of
intervention is important, and that preventive efforts may be most effective when patients

perceive a clear connection between their behavior and disease progression. [26]

2.6 Obesity and Metabolic Disorders

Obesity has become one of the principal drivers of chronic disease, and its rapidly increasing
prevalence, particularly among younger populations, suggests that the burden will continue to
rise in the coming decades. Excess body weight is often not a transient condition, but rather the
beginning of persistent metabolic disturbances that intensify with age. At the biological level,
obesity is associated with chronic low-grade inflammation and metabolic dysregulation,
contributing to the development of type 2 diabetes, cardiovascular disease, and chronic kidney
disease. Its consequences may also extend beyond the individual, influencing the risk of health
disorders in subsequent generations. Increasing evidence indicates that obesity cannot be
explained solely by personal lifestyle choices, but is also shaped by environments that promote
excessive caloric intake and low physical activity. Effective prevention therefore requires not
only individual behavioral change, but also broader systemic interventions. [27]

The health consequences of obesity are not uniform and appear to depend partly on metabolic
phenotype. Obesity characterized by visceral fat accumulation and adipose tissue dysfunction
is particularly strongly associated with insulin resistance, dyslipidemia, and diseases such as
type 2 diabetes, cardiovascular disease, and metabolic fatty liver disease. In some individuals,
obesity may initially occur without marked metabolic abnormalities, suggesting that body

weight alone does not fully determine disease risk. The functional properties of adipose tissue,



together with its influence on hormonal and inflammatory regulation, appear to play a central
role. From a clinical perspective, obesity should therefore be evaluated not only quantitatively,
but also in terms of metabolic function, as these abnormalities largely determine the onset and
progression of chronic disease. [28]

Growing evidence further suggests that obesity, particularly abdominal obesity, contributes to
the formation of an interconnected metabolic axis involving the liver, kidneys, and broader
metabolic system. Within this framework, metabolic dysfunction—associated fatty liver disease
(MAFLD) has emerged as an important link between obesity and chronic diseases, especially
chronic kidney disease. Visceral and ectopic fat accumulation, including hepatic fat deposition,
appears to be more relevant to disease progression than overall body weight alone. These
changes promote lipotoxicity, chronic inflammation, and metabolic dysregulation, leading to
simultaneous injury across multiple organs. Consequently, the coexistence of abdominal
obesity and MAFLD is associated with higher risk of complications and mortality, particularly
those related to renal disease. Traditional measures such as body mass index (BMI) may
therefore be less informative than markers of visceral adiposity, including waist circumference.
This underscores the importance of adipose tissue distribution and function rather than quantity
alone. In clinical practice, these findings support the need for early identification and

monitoring of metabolic abnormalities before irreversible organ damage develops. [29]

2.7 Lifestyle and Cardiovascular Disease

Lifestyle, particularly dietary habits, plays a major role in determining cardiovascular disease
risk. Cohort studies indicate that dietary patterns based predominantly on plant-derived foods,
including the so-called dietary portfolio, are associated with a lower incidence of
cardiovascular disease and stroke, with risk reductions reaching approximately 10% among
individuals with the highest adherence compared with those with the lowest. The underlying
mechanisms appear multifactorial. Such dietary patterns improve lipid profile, especially by
lowering atherogenic cholesterol fractions, while also reducing inflammatory activity, a central
process in the development of atherosclerosis. Favorable changes in metabolic and hormonal
markers have also been observed, suggesting broader cardiometabolic effects. Comparable
benefits have been reported for other dietary models, including the Mediterranean and DASH
diets, indicating that the overall dietary approach may be more important than adherence to a

single specific pattern. Increased consumption of plant-based foods, dietary fiber, and



unsaturated fats appears to be a common protective feature. Even partial implementation of
these changes may contribute to measurable reduction in cardiovascular risk. [30]

Recent evidence suggests that cardiovascular risk may be reflected more accurately by the
body’s metabolic response to diet than by self-reported dietary intake alone. Analyses of
circulating metabolites indicate that specific metabolic profiles, particularly those associated
with diets rich in processed foods and simple sugars, may predict cardiovascular disease more
effectively than traditional dietary questionnaires. Importantly, the metabolome reflects not
only dietary composition, but also individual variation in metabolism, gut microbiota, and
inflammatory status. As a result, metabolomic assessment may provide a more comprehensive
representation of the relationship between lifestyle and cardiovascular health.

[31]

Lifestyle factor Main mechanisms |Health impact Estimated effect
| inflammation, {
LDL, 1 metabolic Reduced CVD and ~14% | CVD
Diet (plant-based) health metabolic disease risk risk

Lower mortality,
improved cardiovascular
Physical activity | obesity health Significant | risk

| diabetes, |

1 insulin sensitivity,

Sleep (quality & Hormonal regulation,

duration) circadian rhythm hypertension risk Moderate | risk
HPA axis activation, |1 inflammation, 1

Stress & mental health|T cortisol chronic disease risk Moderate 1 risk
Oxidative stress, 1 CYD’ canc.er, '

Smoking endothelial damage |respiratory diseases Strong 1 risk
Metabolic disruption, Disease progression

Alcohol consumption |inflammation depending on pattern Variable effect
Chronic

Obesity / metabolic  |inflammation, insulin

status resistance 1 diabetes, CKD, CVD Strong 1 risk

Results

Analysis of the 31 included studies confirmed that lifestyle factors substantially influence the
risk of chronic diseases, particularly cardiovascular disease. Healthy dietary patterns,
especially those based on plant-derived foods, were associated with an approximate 14%

reduction in cardiovascular risk, accompanied by favorable metabolic and inflammatory



changes. Regular physical activity demonstrated a clear protective effect, whereas low activity
levels were linked to increased mortality and greater disease burden. Sleep disturbances and
chronic stress were associated with metabolic dysregulation and enhanced inflammatory
activity. Smoking and alcohol consumption both contributed to disease development and
progression, with smoking demonstrating the most pronounced adverse effects.

Taken together, the findings indicate that lifestyle factors interact synergistically, and that

combined modification of multiple behaviors yields the greatest health benefits.

Discussion

The presented findings confirm that lifestyle is one of the most important and modifiable
determinants of chronic disease development, particularly in relation to cardiovascular and
metabolic disorders, as well as selected cancers. The cumulative interaction of multiple
lifestyle factors across the lifespan appears more important than the effect of any single
behavior in isolation. Diet, physical activity, sleep, stress, and substance use influence shared
pathophysiological pathways, including inflammation, oxidative stress, carbohydrate and lipid
metabolism, and endothelial function.

Dietary patterns centered on plant-derived foods appear particularly important because of their
anti-inflammatory and lipid-lowering effects, which are associated with reduced cardiovascular
risk. At the same time, diet alone is unlikely to provide optimal benefit without support from
other health-related behaviors. Regular physical activity improves insulin sensitivity, body
composition, and lipid metabolism, while also reducing inflammatory activity independently
of weight reduction. In contrast, chronic stress and sleep disturbances contribute to activation
of the hypothalamic—pituitary—adrenal axis, elevation of cortisol levels, and development of
insulin resistance and hypertension.

The analysis also highlights the importance of environmental and social determinants of health.
Access to green spaces, infrastructure supporting physical activity, and availability of healthy
food options may substantially influence health behaviors and disease risk. These observations
support the need for a broader systemic approach that extends beyond individual-level
interventions.

Increasing attention is also being directed toward modern diagnostic approaches such as
metabolomics, which may allow more accurate assessment of lifestyle-related biological
effects than traditional self-reported measures. Metabolomic profiles reflect not only dietary

intake, but also individual physiological responses, including the influence of the gut



microbiome. This may have important implications for the development of personalized
prevention and treatment strategies.

In the context of chronic disease, the findings further emphasize the complexity of obesity-
related mechanisms. Disease risk depends not only on the quantity of adipose tissue, but also
on its distribution, particularly visceral fat accumulation, and its metabolic activity. These
factors are closely linked to complications such as type 2 diabetes, metabolic fatty liver disease,
and chronic kidney disease, highlighting the need for multidimensional risk assessment.
Despite the growing body of evidence, several limitations should be acknowledged. Many
available studies are observational and rely on self-reported data, which may introduce
measurement bias and residual confounding. Lifestyle also represents a dynamic exposure that
changes over time, making its long-term effects difficult to assess precisely. Further
longitudinal and interventional studies addressing the multifactorial nature of lifestyle are

therefore needed.

Conclusions

Lifestyle plays a central role in the prevention and progression of chronic diseases through its
influence on key biological processes, including inflammation, metabolic regulation, and
cardiovascular function. The effects of individual lifestyle factors are interconnected, with the
greatest health benefits observed when multiple behaviors, such as diet, physical activity, sleep,
and stress management, are modified simultaneously.

Even partial lifestyle improvement may lead to meaningful reductions in disease risk and better
clinical outcomes. Effective prevention therefore requires not only individual behavioral
change, but also environmental and systemic strategies that facilitate healthier choices at the
population level.

The development of modern approaches, including metabolomic analysis, may provide new
opportunities for evaluating the biological impact of lifestyle and for tailoring preventive and
therapeutic interventions more precisely. These methods may represent an important direction

for future research and clinical practice.
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