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ABSTRACT

Increasing prevalence of long-term health conditions such as obesity, type-2 diabetes mellitus (T2DM),
cancer, hypertension highlights the critical need for effective therapeutic nutrition initiatives at global level. This
narrative review assesses the role of plant-based diets in prevention and treatment of various illnesses. Moreover,
the study also focuses on the effectiveness of nutrition rich bioactive components present in plants such as;
polyphenols, flavonoids, carotenoids, and alkaloids with each posing various health benefits depending upon their
usage and uptake in the body. This nutritive initiative holds special attention to lower and middle class countries,
targeting overburden of chronic diseases with therapeutic plant based diets. Results show hat plant based diets can
reduce blood pressure, lower postprandial glucose levels, control the ratio of HDL to LDL in blood serum and
reduce body weight and prevent oxidative stress. Hence, consumption of plant based antioxidant, anti-
inflammatory and nutrient dense phenomenon can improve overall metabolic status and lower risk of chronic
diseases. The generalizability and casual inference of available evidence hindered due to observational study
design, variations in dietary classifications and a lack of data from non-western culture. Despite these confounding
factors, such diets not only support general health objectives but also provide affordable, effective and sustainable
approach to target chronic illness. Significant health benefits can be achieved by using multidisciplinary approach
to initiate natural plant based solutions via national health programs and public health interventions. Longitudinal
studies and clinical trials in context to the plant based dietary approach should be the primary focus for future

researches, to strengthen the pool of updated knowledge and practices.
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INTRODUCTION

Chronic diseases also known as non-communicable
diseases (NCDs), are long term conditions that can be
managed but not cured (WHO, 2024; Budreviciute et
al., 2020). These includes Cardiovascular Diseases
(CVDs), Type 2 Diabetes Mellitus (T2DM), obesity,
various types of cancer and inflammatory disorders
related to hypertension (Gropper, 2023; CDC, 2024;
Scully et al., 2021). Global statistics show that chronic
diseases are responsible for more than 75% of annual
deaths that constitute at least 43 million people, posing
a significant threat to healthcare systems and public
health worldwide (WHO, 2024; Razzaghi et al., 2019).
Cardiac diseases are the primary reasons of death,
leading to around 17.9 million fatalities every year,
primarily due to ischemic heart diseases,
atherosclerosis and strokes (WHO, 2021), leading to
almost 33% of worldwide deaths as shown by National
Institute of Health (Di Cesare et al., 2024). Obesity is
directly responsible for 2.8 million deaths every year,
affecting about 35.8 million (2.3%) of global

disability-adjusted life years (DALYs) (Pugliese et al.,
2022; Dereje et al., 2018). In adults aged from 20-
79yrs, 11.1%, or 1 in 9 have diabetes with almost 40%
going undetected according to the most recent
International diabetes federation (IDF) Diabetes Atlas
(Kumar et al., 2024). Cancer is considered as the major
cause of mortality throughout the world in year 2022,
Statistics found that there were almost 20 million new
cases of cancer reported in year, globally, nearly 9.7
million deaths were associated with cancer (Sung et al.,
2021). According to forecasts, new cancer cases might
increase to 33 million by the year 2050 and the number
of deaths could reach 18.2 million (WHO, 2024; UICC,
2024). Colorectal and breast cancers are particularly
common among immunocompromised individuals
(ITham ef al., 2023).

Hypertension remains a main risk factor to
cardiovascular and kidney diseases causing 7.5 million
deaths annually approximately 12.8% of all deaths
worldwide (Singh et al., 2017). Indirectly, chronic
diseases are strongly linked to systemic inflammation,
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endothelial dysfunction, and metabolic disorders
(Aboukhater et al., 2023; Pacinella et al., 2024a). The
morbidity impact of these conditions is substantial,
affecting physical health, psychological wellness,
productivity, and overall life quality, thereby reducing
longevity (Pacinella et al., 2024b). Given their growing
contribution to DALYs and economic burden,
prevention of these chronic diseases is a crucial public
health priority globally.

Currently, several dietary interventions and
therapeutic products are popular globally, claiming
health benefits for preventing chronic diseases,
including some plant-based diets e.g., Mediterranean,
Dietary Approaches to Stop Hypertension (DASH),
and ketogenic diets (Antonopoulos et al., 2024;
Szczepanska et al., 2022). While these diets benefit
certain populations, questions remain about their long-
term feasibility, environmental sustainability and
diverse health impacts (ElSayed et al., 2023). In
contrast, unrefined plant foods including grains, pulses,
and seeds while restricting animal-based products, are
considered effective for long-term prevention of these
diseases (Craddock, 2022; Farinon et al., 2020; Tucci,
2022). Research shows that plant-based diets provide
higher dietary fiber, phytonutrients, polyphenols and
unsaturated fats thereby offering nutritional advantages
compared to high-fat animal diets (Luszczki et al.,
2023). Over the past five years, multiple original
studies have linked plant based foods and their targeted
bioactive components to improvements in dietary
patterns, overall body weight, glycemic index, blood
lipid profiles, blood pressure levels, and inflammatory
markers (Al Othaim, 2021; Siddiqui et al., 2023).
However, the evidence remains limited and
inconclusive, highlighting the need for further clinical
trials. Thorough analysis via systematic reviews have
synthesized research on the significance and
applications of diets rich in plant foods (Lipert ef al.,
2022; Oladimeji & Adebo, 2024; Rudrapal et al.,
2024).

Moreover, few reviews have synthesized evidence
specifically addressing the five most burdensome
chronic diseases—CVD, type 2 diabetes, obesity,
cancer, and hypertension—using original studies
published between 2020 and 2024 (Antouri et al.,
2024; Z. Zhang et al., 2022). This narrative review
aims to fill those gaps by critically evaluating recent
evidence related to effectiveness of plant based diets
(vegan, Pescatarian etc) in the control of chronic
manageable diseases. Recent clinical studies and
cohort analysis also support the efficacy of nutrition
rich diets in reducing risk factors and improving
clinical outcomes (Gafiyatullina & Binda, 2024; Y.
Xiao et al., 2024). Also, these diets have been proved
to lower systolic and diastolic blood pressure levels,
improve lipid profiles and slow progression of
atherosclerosis in CVD patients (Kaur et al., 2024;
Olabiyi & de Castro Bras, 2023; Szczepanska et al.,
2022). In type 2 diabetes, plant-based interventions
have increased insulin sensitivity, lowered HbAlc
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levels and improved glycemic control, controlling
postprandial glucose spikes (Dinesh et al., 2024;
Lewgood et al., 2021). Regarding obesity, high fiber
nutrition composition and low calorie density of these
diets improve satiety and support long-term weight loss
better than omnivorous diets (Jarvis et al., 2022).
Studies also indicate protective effects of these diets
against certain cancers—particularly colorectal and
breast cancer—Ilikely due to anti-inflammatory,
antioxidant and gut microbiome modulation benefits
from dietary fiber and phytochemicals by contributing
to the metabolic health and reducing the harmful
microbes promoting health (Appunni et al., 2021; Fan
et al., 2023; Munteanu & Schwartz, 2024). However,
plant-based dietary patterns show antihypertensive
effects and reductions in markers of systematic infant
i.e., C-reactive protein (CRP) and interleukin-6 (IL-6)
(Gibbs et al., 2021; Graff et al., 2023; Tomé-Carneiro
& Visioli, 2023a; Y. B. Wang ef al., 2023). This review
article addresses United Nations Sustainable
Development Goal (SDG) 3: Good Health and Well-
Being, as it completely emphasizes on the preventive
and therapeutic nutritions to reduce the burden of non-
communicable diseases (NCDs) globally. Moreover
this review alsohighlights the role of plant-based diets
which  impose  multidimensional  advantages
inpreventing and managing onset of chronic diseases
along with providing valuable insights for healthcare
professionals, diet planners, policymakers, and
individuals interested in nutrition patterns and diet
trends.

Defining Plant-Based Diets: Plant based dietary
approaches highlights the consumption of whole and
minimally processed food choices e.g., vegetables,
whole fruits and legumes rather than animal based
foods (De La Motte et al., 2024; P. Henderson, 2024;
Negowetti, 2020). These dietary patterns are not
related to veganism but there is a slight spectrum that
involves vegan, vegetarian and flexitarian diets (Bruns
etal., 2024; Hargreaves et al., 2023). (Jovanovic, 2020;
Storz, 2024). In contrast to omnivorous dietary
patterns, plant-based diets are rich in vitamin C and E,
dietary fiber, magnesium and phytochemicals leading
to reduce saturated fats and dietary cholesterol levels
(Grygorczuk et al., 2024; Simsek & Whitney, 2024;
Szabo et al., 2021). Emerging global dietary trends
including Mediterranean diet, DASH diet and Portfolio
diet have some aspects of plant based dietary patterns,
making these diets acceptable and adaptable to the
general population while meeting their cultural needs
(Gardner et al., 2023; Said et al., 2021). That's why,
plant-based diets are reasoned as a flexible dietary
model to tackle the rising burden of chronic diseases
(Liang et al., 2024; Storz, 2024).

This narrative review focuses on synthesizing
original research articles published between 2020 and
2024. Popular search engines like PubMed, Science
Direct, Google Scholar, and Web of Science were
utilized to conduct a systematic search of electronic
databases. Keyword combinations such as "plant-based
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diet," "chronic diseases," "obesity," "cardiovascular
diseases," "hypertension,” "type 2 diabetes," "cancer,"
"nutrition," and "dietary interventions" were employed
(Lessem & Trapp, 2022). Only original researches such
as randomized controlled trials, cohort studies and
observational studies were included to ensure
relevance, novelty and validity of the research evidence
(Jafari et al., 2022; Tan et al., 2024). Studies involving
both male and female human populations were
included, while those focusing solely on pediatric and
animal populations were excluded to maintain the
validity and authenticity of information gathered.
High-quality research was included specifically to
determine the long term impact of these dietary pattern
on the prevention and management of chronic diseases
(Lietal., 2022).

Obesity: Obesity is a global public health challenge
and a main challenging factor for metabolic disorders,
including cancer and diabetes (Kulak ef al., 2024).
According to the World Health Organization (WHO),
obesity is defined as excessive accumulation of fats in
body tissues that poses a risk to overall human health,
more than 30 body mass index (BMI) is classified as
Obese. (Naji et al., 2024). Approximately 2.5 billion
adults were overweight as per statistics in the year
2022, and among them 890 million lived their lives
with obesity (Islam et al., 2024). Recently, plant-based
diets came up as a significant dietary contributor in
preventing obesity and ultimately managing chronic
complications due to their high fiber, complex
carbohydrates and phytochemicals rich nutritional
composition and comparable lower density than
general omnivorous diets (Ivanova et al., 2021). All
these core characteristics of plant based foods
including high dietary fiber content
, vitamins, minerals, and bioactive compounds such
as antioxidants and phytochemicals. helps to reduce
overall calorie intake, indirectly improve metabolic
profile (Johannesen et al., 2020).

Clinical investigations and observational research
studies have demonstrated that those individuals who
consume plant diets have significant reduction in their
BMI and overall body fat percentages rather than those
having animal based diets (Larcher, 2023; Slater,
2022). A randomized controlled trial was done to
determine the effect of 5 diverse plant based dietary
approaches (mention names of approaches here) in
reducing weight over a period of 6 months. Research
statistics showed that subjects that followed a vegan
diet lost significantly more weight (-7.5%) than those
having omnivorous, semi-vegetarian and pesco-
vegetarian diets (-3.1-3.2%) effectiveness.
Surprisingly, non- adherent vegan diet lost more
weight (-6.0%) than non-adherent omnivorous diets
(G. M. Turner-McGrievy et al., 2015). Likewise,
various systematic reviews and meta-analysis also
reported that vegetarian diets have led to more weight
loss, varies as per subject specific body weight and
composition (2-4.5kgs) (G. Turner-McGrievy et al.,
2017).
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All these mechanisms of action that involve
significant weight loss via plant based dietary
consumption are phenomenal. Also intake of these
diets enhance satiety value and in return delays gastric
emptying leading to feeling of fullness and reduce
hunger for more time (Alshammari, 2023; van Aken,
2024). Hence, reduces overall food consumption,
indirectly preventing fat accumulation at cellular level
(Al-Tbraheem et al., 2024; Y.-L. Xiao et al., 2024).
Moreover, plant-based diets often exclude
consumption of high-fat, energy-dense foods, leading
to reduced total caloric intake (Alsayed, 2021).
Improved insulin sensitivity and reduced systemic
inflammation, frequently observed in plant-based diet
adherents, further support weight regulation
Furthermore, plant-based diets may induce positive
effects on the microbial activity of gut, which is highly
recognized as a key factor in obesity onset. Diets rich
in plant foods promote the growth of beneficial
microbial species that contribute to improved
metabolism and reduced adiposity leading to a healthy
BMI (Al Othaim, 2021; Szabo et al., 2021)

Despite these various benefits, significant and
prolonged weight management using plant-based diets
depends on overall diet quality. Hypertension
beneficial effects of whole plant foods, leads to weight
gain. Therefore, emphasis should be placed on
consumption of processed plant foods for optimal
benefits (Hall, 2023; Temple, 2024).

Cardiovascular Diseases (CVDs): Cardiovascular
diseases (CVDs) are the cardinal cause of death
worldwide, taken almost 43 million lives in year 2021,
mainly due to plaque formation in arteries ( Shahjehan
et al., 2024), which is the major reason behind heart
attack and stroke that covers 75% of all deaths (WHO,
2024). CVDs are disorders of the heart and blood
vessels including coronary heart disease, stroke,
myocardial infarction and other conditions like;
cerebrovascular disease, peripheral arterial disease,
rheumatic heart disease, congenital heart disease,
etc(Olvera Lopez et al., 2023; Di Cesare et al., 2024).
Statistics showed that every 4 out 5 CVD deaths
occurred due to heart attacks and strokes, and one third
of these are reported among people under 70 years
(Kundu J. et al., 2022). Various risk factors such as
hypertension, dyslipidemia, obesity, high blood
glucose levels, smoking and unhealthy dietary
practices significantly contribute towards the
progression of CVDs (NDITHIA, 2024; Saadatu & Dil,
n.d.; TANTOH, 2024). Diet is considered as a major
role player in prevention of cardiovascular diseases.
Extensive studies have demonstrated that plant-based
diets considerably reduce morbidity and mortality rates
associated with cardiovascular diseases (Dominguez et
al., 2021; Rippe, 2022). Referring to the findings of a
prospective cohort study conducted in 2021, role of
plant based dietary patterns was found productive in
reducing the incidence of coronary artery diseases and
stroke (Mehta et al., 2023). Though the cardio-
protective effects of these diets are beneficial due to
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their fiber rich content, anti-oxidant activity, low
saturated fats levels and rich phytonutrients content
and its bioactivity, which directly regulate blood
pressure, improve serum lipid profile and reduce
systematic inflammation (X. J. Wang et al., 2024).
Moreover, diets high in fruits, vegetables and whole
grains have been shown to lower low-density
lipoprotein cholesterol (LDL-C) serum levels, that is a
contributor for atherosclerosis and ischemic heart
disease (Upadhyay, 2023; Velissaridou et al., 2024).
Among individuals with elevated cardiovascular risk,
plant-derived foods were linked with reducing non-
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HDL cholesterol —0.18 mmol/L (~—7mg/dL), systolic
blood pressure (—2.66 mmHg), and diastolic blood
pressure (—1.69 mmHg), as well as an increase in HDL
cholesterol (0.21 mg/dL), results of meta-analysis (Li
etal.,2017; Tomé-Carneiro & Visioli, 2023). All these
outcomes suggest that plant-based interventions can
yield clinically significant improvements in heart
health (Alasmre & Alotaibi, 2020).
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Also, plant-based diets reduce oxidative stress and
inflammation causing biomarkers such as C-reactive
protein (CRP), which are commonly elevated in
individuals at risk for CVDs. Additionally, all these
diets stimulate endothelial function, which is vital for

maintaining vascular health and preventing plaque
buildup in coronary arteries (Butcher, 2020; Mehta et
al., 2023). In contrary to this, diets rich in animal
sources including red meat and processed foods, are
correlated with increased risk of cardiovascular
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diseases due to their high content of saturated fat, heme
iron, and sodium content. These components lead to
oxidative stress, hypertension, and endothelial
dysfunction (Chen et al., 2023; Jiménez-Cortegana et
al., 2021; Tu et al., 2024). Hence, adopting a whole-
food, plant-based dietary pattern can serve as an
effective intervention for primary and secondary level
prevention of cardiovascular diseases, while also
improving overall life quality (Baden ez al., 2020;
McGrath & Fernandez, 2022)

Hypertension:  According to World Health
Organization, estimated 7.5 million deaths worldwide
are caused by hypertension which constitutes roughly
12.8% of all total deaths (WHO, 2023). An estimate of
1.28 billion adults from 30-79 years of age globally
diagnosed with high blood pressure and two-thirds are
living in lower and middle income countries. Despite
being asymptomatic in nature, uncontrolled
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hypertension can lead to serious health consequences
leading to more comorbidities (Farhadi et al., 2023;
Mondal et al., 2023).

Dietary practices played a pivotal role in the

prevention, development and management of
hypertension. Plant-based diets have significant
amount of potassium, magnesium, fiber, and

antioxidants that are related with reduced blood
pressure  levels  (Charoenwoodhipong,  2023;
Dominguez et al., 2021; Luszczki et al., 2023). A study
was administered in 2023, found that those individuals
who followed purely vegan diet had — 5.4 mmHg drop
in systolic blood pressure and a —2.49 mmHg reduction
in diastolic blood pressure (Tomé-Carneiro & Visioli,
2023) similar work was done in another study back in
2023 , which reportedly concluded that risk of stroks
are reduced by consumption of plant based diets
(Mehta et al., 2023).qoute more studies

ye!

VEGETABLES

PLANT-BASED
DIETS

on

LEGUMES
WHOLE GRAINS &g
NUTS  ©o°

ENDOTHELIAL

POTASSIUM

t

—-VASCULAR
RELAXATION

FUNCTION

ARTERIAL
{STIFFNESS

HYPERTENSION

Figure 3. Hypertension and the Role of Plant- Diets in Blood Pressure Regulation same issue with pictures

Fruits and vegetables which are central component
of plant-based diets, provide basic nutrients like
potassium that help to hinder the effects of sodium and
aid in vascular relaxation. While, whole grains, nuts
and seeds also contribute to improved endothelial
function in body and hence, reduced arterial stiffness,
both of these mechanisms are crucial in maintaining
healthy blood pressure (Bardhi et al., 2023; Charles et
al., 2024). The Dietary Approaches to Stop
Hypertension (DASH) diet, also addressed that plant
based diet rich in fruits, vegetables, low-fat dairy
products with reduced total and saturated fat and
cholesterol has been proven as an effective step in
lowering blood pressure among subjects (Tyson et al.,
2012). lthough it's not considered as a fully vegan diet,
its success rate undermines the scope of the plant-rich
meals into daily life (Filippou ef al., 2020; Guo et al.,
2021).

Moreover, plant-based dietary foods are lower in
saturated fats content and cholesterol levels, which can
further support in blood pressure regulations and

vascular health and reduce risk of future comorbidities
(Narayan, 2021). Statistically, plant-based diets reduce
oxidative stress and systemic inflammation, both
involved in the pathogenesis of hypertension
(Griendling et al., 2021; Krzeminska ef al., 2022). In
addition to this, plant based diets are indispensable in
weight management and insulin sensitivity among
targeted subjects and both are considered as major key
factors in raising arterial blood pressure (Kolanu et al.,
2024). Briefly, adapting a plant based diet gives a
therapeutic, nutritious and evidence based functional
approach in management of stage-1 hypertension. It
also stands as an applied and productive strategy
especially for those living in regions having less access
to healthcare systems (Joshi et al., 2020).

Type 2 Diabetes Mellitus (T2DM): Diabetes is
defined as a chronic metabolic disease along with basal
insulin resistance leading to hyperglycemia (WHO,
2024; CDC, 2024; NIH, 2023; Pirdhankar et al., 2023).
As per International Diabetes Federation (IDF)
statistics, 1 in every 8 adults having diabetes that
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constitute approximately 853 million people and
among them almost 90% are those linked to lifestyle
modification. Beta cell dysfunction impairs insulin
production and utilization that causes sudden glucose
spikes after ingesting carbohydrates based diets,
resulting in a huge risk of wvarious chronic
complications like stroke, CVD, hypertension and
some types of cancers (Carrero et al., 2020; Jebraeili et
al., 2023). To lower the risk of developing diabetic
macro and micro complications, therapeutic
approaches should be administered effectively
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(Carrero et al., 2020; Jebraeili et al., 2023). Moreover
it can also be controled by the stimulation of GLP-
lhormone that improves insulin sensitivity, satiety and
weight control (Collins and Costello, 2024).

Also, there is a dramatic increase in diabetes cases
globally; hence, there is a need to address its
therapeutic management through nutritional aspects for
effective prevention and management. Poor dietary
habits, sedentary lifestyle, obesity, and genetic
predisposition are the main contributors to the global
burden of diabetes (Maadjhou, 2022).
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Figure. 4. The Role of Plant-Based Diets in Managing and Reducing Diabetes Risk

PBDs have emerged as a promising strategy for
both prevention and management of type-2 diabetes.
These diets are rich in whole grains, fruits and
vegetables, legumes, nuts and seeds are connected with
improved insulin sensitivity, better glycemic control,
and a lower risk of diabetes onset (Kusmy et al., 2024;
Mykhailovska ef al., 2023). A study conducted back in
2016, concluded that the plant-based diets correspond
to a lower risk of diabetes onset, and these are
alsoinvolved in improving insulin sensitivity through
multiple pathways mention any 2-3 pathways (Satija et
al., 2016). The high dietary fiber content, particularly
from whole grains and legumes, slows glucose
absorption, reduces postprandial glucose spikes, and
supports gut microbiota balance, which influences
glucose metabolism, hence lowering blood glucose
spikes (Berg, 2024; Alahmari, 2024). Phytochemicals
and Antioxidants mention some names are the main
nutrition rich bioactive components found in plant
foods reduce inflammation and oxidative cellular
stress, both involved in pathogenesis phase of insulin
resistance (Akpoveso et al., 2023; Makhaik et al.,
2021).

Clinical trials also support the efficacy of plant diet
in diabetes control. Findings from a randomized

controlled trial showed that a low-fat and vegan diet led
to more reductions in HbAlc, body weight, and LDL
serum cholesterol compared to a conventional diabetic
recommended diet (del Carmen Fernandez-Figares
Jiménez, 2024; Hanick, 2024). Also, another research
highlights the significance of plant based interventions
in improving blood glucose levels among type-2
diabetic individuals, hence, reducing the need and
overuse of anti-diabetic medications (Yadav et al.,
2024; Balasubramaniam et al., 2024).

As evident, plant based diets promote weight loss
that is a key marker in blood glucose cellular control,
even minimal weight loss results in significant
improvement in cellular insulin uptake and pancreatic
beta-cell functioning. Thereby, potential effect of plant
based dietary approaches not only helps to prevent the
initiation of diabetes but also useful in managing type-
2 diabetic individuals. The compelling evidence from
current studies mention studies also supported the
therapeutic role of plant-based diets in the prevention
and management of type 2 diabetes. These diets
provide a nutrition dense and sustainable health
approach by modifying key mechanisms involving
glucose regulation and insulin activity at cellular level
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(Oberhauser & Maechler, 2021; Cerf, 2020; Jain et al.,
2022).
Cancer: Cancer is defined as a group of multiple
diseases having abnormal and uncontrolled cell growth
and its ability of metastasis (NCI, 2021; Brown et al.,
2023). Globally, it is considered as a major leading
cause of death that accounts for almost 20 million new
cases and 9.7 million deaths in year 2022 by statistics
(WHO, 2024; Bray et al., 2024). Estimated that almost
53.5 million people stayed alive for 5 years after cancer
diagnosis occurs. Every 1 in 5 people develop cancer
in their lifetime; approximately 1 in 9 men and 1 in 12
women die from the disease (WHO, 2024; Bray et al.,
2024). Diet plays an important role in preventing
cancers, accounting for an estimated 30-40% of
cancer-related mortality, making nutrition a critical
area of focus for both prevention and supportive cancer
care (FUKUMURA et al., 2016).

Among trending diets, plant-based diets have more
potency in reducing the risk of multiple cancers,
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particularly colorectal and breast cancer. Plant foods
rich in polyphenols, flavonoids, dietary fiber,
antioxidants, phytochemicals are effective in reducing
inflammation and hinders activity of carcinogenic
agents (DeClercq et al., 2022; Rose & Strombom,
2019; Shah, 2023).

Colorectal cancer is included in diet-related
cancers and strongly associated with red meat and
processed foods intake, low fiber and high-fat diets
(Kumar et al., 2023; Zheng et al., 2022; Zhou & Rifkin,
2021). In contrast, plant-based diets offer protective
effects by enhancing gut microbiota production,
reducing inflammation of the intestine, and stimulating
the production of butyrate, a short-chain fatty acids,
which exhibit anti-proliferative effects on cancer-
causing cells (Jovandaric et al., 2024; Mann et al.,
2024; Thiruvengadam et al., 2023). A prospective
study revealed that intake of vegetarian diet is linked
with overall 55.4% reduction in all types of cancer than
non-vegetarian diets (Bai ef al., 2023).
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Figure 5. Effect of plant diets in reducing risk of breast cancer.

Most common type of cancer among females is
breast cancer, triggered by hormonal, environmental,
and dietary factors. Scientific evidence suggests that
these diet acts as a key component in reducing breast
cancer risk via lowering body fat levels, reducing
circulating estrogen levels, and increasing intake of
flavonoids and lignin’s from fruits, green leafy
vegetables and whole grains cereals (Raihan, 2023;
Singh, 2024). High dietary fiber intake has been allied
with less breast cancer incidence, particularly in
premenopausal women (Farvid et al., 2020).
Additionally, antioxidants and phytochemicals such
as carotenoids, polyphenols, and isothiocyanates

found in plant foods neutralize reactive oxygen
species (ROS) and support DNA repair mechanisms,
further reducing cancer risk (Ejike & Liman, 2022).
Plant-based diets may also improve complications
associated with cancer treatment by mitigating
inflammation, preserving immune function, and
improving their life quality. In short, plant-based
dietary patterns, when nutritionally adequate, serve as
an effective initiative for cancer prevention. The
consistent intake of plant-derived nutrients offers
protective mechanisms that can reduce carcinogenesis
and enhance overall metabolic and immune health
(Khalifa et al., 2024).
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Public Health Significance: Spectrum of long term
metabolic disorders, including cancer and diabetes
pose a major global health challenge, constituting
approximately 75% of all deaths worldwide and
imposing immense burdens on healthcare systems
(WHO, 2024; Razzaghi et al., 2019). The rising
incidence and prevalence of these chronic conditions
are largely attributed to modifiable lifestyle factors,
including unhealthy dietary habits, reduced physical
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activity, and use of tobacco (Ng et al., 2020; Niebuur
et al., 2023). In relatively low and middle income
countries like Pakistan, triple burden of infectious
diseases alongside rising chronic disease rates
presents significant challenges like inadequate public
health infrastructure and insufficient human and
financial resources, for public health infrastructure
and resource allocation (Ogugua et al., 2024).
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Adopting plant-based dietary patterns has the
capability to substantially suppress the incidence and
progression of these chronic diseases, leading to
improved life quality and decreased cost for health care
system (N. Henderson & Sampson, 2023; Landry &
Ward, 2024). Furthermore, plant-based diets align with
sustainable food system goals by minimizing
greenhouse gas emissions, land degradation, and usage
of water, thereby offering dual benefits to human and
planetary health. Hence, integrating plant-based
nutrition strategies into national health policies, dietary
guidelines, and community education programs is
crucial to address the escalating burden of chronic
diseases worldwide and in countries like Pakistan
where dietary transitions are ongoing (Jarvinen, 2024).
Limitations: Irrespective of comprehensive nature of
this narrative review, several constraints should be
addressed. The focus on literature published between
2020 and 2024 may have excluded earlier landmark
studies that offer foundational insights into the effects
of diets based on plant origin in disease prevention

(Cuzick, 2023). Many included studies are
observational or cross-sectional, limiting causal
inference due to potential biases and confounding
factors (Hammerton & Munafo, 2021). Few long-term
clinical trials countered that rigorously evaluate the
sustained impact of plant-based diets on metabolic or
cardiovascular outcomes, particularly in ethnically
diverse or high-risk populations (Hernando Redondo,
2024; Lopez-Pentecost, 2022). Heterogeneity in
defining "plant-based" diets and inconsistencies in
dietary assessment tools complicate comparisons and
synthesis (Beyer et al, 2023). Additionally,
geographical representation is skewed toward high-
income countries, limiting generalizability to
populations in lower-middle countries such as
Pakistan, where dietary practices and healthcare
infrastructure differ substantially (Kowal et al., 2022).
Important lifestyle confounders such as physical
activity and socioeconomic factors were inconsistently
adjusted across studies, possibly biasing associations.
Lastly, the minimal use of a meta-analysis limits
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quantitative assessment of associations, though this
narrative synthesis provides a focused appraisal of
primary evidence (Campbell et al., 2019).

CONCLUSION

Due to increased consumption of unhealthy
dietary choices and sedentary lifestyles, risk of chronic
disease i.e., obesity, cardiovascular diseases,
hypertension, type 2 diabetes and cancer have become
prevalent over time. Plant origin diets including whole
grains, fruits, vegetables, legumes, nuts and seeds gives
substantial protection against these chronic metabolic
conditions due to their anti-inflammatory, antioxidant
and several metabolic pathways. A growing body of
evidence shows that plant-based diets beneficially
modulate the gut microbiota, enhancing microbial
diversity and promoting the production of short-chain
fatty acids (SCFAs). These microbial metabolites play
a pivotal role in regulating inflammation, maintaining
metabolic homeostasis, and strengthening immune
function, thereby linking gut health to systemic disease
prevention. Contemporary research highlights the role
of plant based dietary patterns in improving disease
outcomes and hence, upgrading overall health.
Implementing plant based effective therapeutic
strategies not only support individual wellbeing but
also boost environmental sustainability and in return,
reduce overall healthcare cost. Globally, it presents as
a cost effective and impactful strategy for managing
and preventing chronic diseases among at risk and
diseased individuals.

RECOMMENDATIONS

Based on current evidence, several
recommendations emerge. Healthcare providers should
integrate plant-based dietary counseling into chronic
disease prevention and management protocols, as
structured education improves adherence and health
outcomes (Lawson, 2023; Mbata et al., 2024). Public
health policies should prioritize accessible and

affordable  plant-based foods, especially in
underprivileged nations through food labeling,
nutrition programs and school meal planning

promoting plant foods. Future research should focus on
culturally appropriate, long-term and sustainable plant-
based interventions across diverse populations with
more randomized controlled trials (Reyes et al., 2021).
Collaboration between nutritionists, policymakers and
environmental advocates is vital to align dietary shifts
with sustainability goals. Digital health platforms and
media campaigns should raise awareness, debunk
myths and foster behavioral change (Coman et al.,
2024; Odongo, 2024).
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