International Journal of Research in Medical Sciences
Tali TAetal. Int J Res Med Sci. 2024 Oct;12(10):3986-3988

www.msjonline.org pISSN 2320-6071 | eISSN 2320-6012

) ) DOI: https://dx.doi.org/10.18203/2320-6012.ijrms20242975
Review Article

Diet and nutrition: key factors in cancer prevention

Tavseef Ahmad Talil*, Fiza Amin2, Huda Amin3

!Department of Radiation Oncology, SKIMS, Soura, Srinagar, Jammu and Kashmir, India
2Department of Gynaecology and Obstetrics, Skims Medical College, Bemina, Srinagar, Jammu and Kashmir, India
SDepartment of Medicine, GMC Baramulla, Baramulla, Jammu and Kashmir, India

Received: 13 August 2024
Accepted: 24 September 2024

*Correspondence:
Dr. Tavseef Ahmad Tali,
E-mail: ahmad.tavseef90@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

The role of diet and nutrition in cancer prevention has garnered significant attention as a key area of public health
research. This review evaluates the impact of various dietary patterns and nutritional factors on cancer risk reduction.
We systematically analyze evidence from epidemiological studies, clinical trials, and meta-analyses to identify dietary
components and nutrients associated with lower cancer incidence. Key topics include the protective effects of high-
fiber foods, fruits, vegetables, and whole grains, as well as the potential risks associated with excessive consumption
of processed meats and high-fat diets. The review also explores the role of specific nutrients, such as antioxidants,
vitamins, and minerals, and their mechanisms in modulating cancer-related pathways. By synthesizing current
findings, we aim to provide a comprehensive understanding of how dietary choices can influence cancer risk, offering
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practical guidelines for individuals and health professionals to integrate into cancer prevention strategies.

INTRODUCTION

Cancer is a complex disease characterized by
uncontrolled cell growth, invasion of surrounding tissues,
and sometimes metastasis to distant organs. It remains
one of the leading causes of death globally, accounting
for approximately 10 million deaths annually. Despite
advances in medical treatments, prevention remains a
critical component of reducing the global cancer burden.
Lifestyle factors, particularly diet and nutrition, have
been shown to play a significant role in both the
development and prevention of various cancers.
According to the world health organization (WHO), 30-
50% of cancer cases could be prevented by modifying
key lifestyle factors, including diet, physical activity, and
avoidance of tobacco and alcohol.!

This review aims to summarize the current understanding
of how diet and nutrition influence cancer risk. We will
explore the epidemiological evidence linking specific
dietary components and patterns to cancer, discuss the

mechanisms by which diet influences cancer
development, and provide an overview of public health
recommendations for cancer prevention.

EPIDEMIOLOGICAL EVIDENCE

Epidemiological studies have consistently shown that diet
plays a crucial role in cancer risk. Large-scale cohort
studies and meta-analyses have provided robust evidence
supporting the protective effects of certain foods and
dietary patterns. For instance, the European prospective
investigation into cancer and nutrition (EPIC) study,
which followed over 500,000 participants across ten
European countries, found that high consumption of fruits
and vegetables was associated with a lower risk of
several types of cancer, particularly those of the digestive
tract.

A meta-analysis by Aune et al examined the relationship
between fruit and vegetable intake and cancer risk across
multiple studies. The analysis found a significant inverse
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association between the consumption of these foods and
the risk of cancers, particularly of the digestive system.
Conversely, diets high in red and processed meats have
been linked to an increased risk of colorectal cancer. The
international agency for research on cancer (IARC) has
classified processed meats as group 1 carcinogens,
meaning there is sufficient evidence to suggest they cause
cancer in humans.?

SPECIFIC DIETARY COMPONENTS AND THEIR
IMPACT ON CANCER RISK

Fruits and vegetables

Fruits and vegetables are rich in antioxidants, dietary
fiber, vitamins, and phytochemicals, all of which have
been shown to reduce cancer risk. The protective effects
of these foods are thought to arise from several
mechanisms, including the neutralization of free radicals,
inhibition of cancer cell proliferation, and modulation of
carcinogen metabolism. Aune et al found that for every
200 grams per day increase in fruit and vegetable intake,
there was a 10% reduction in the risk of colorectal
cancer.?

Phytochemicals, such as flavonoids and carotenoids,
found in fruits and vegetables, have been shown to
possess anti-carcinogenic properties. These compounds
can inhibit the initiation, promotion, and progression of
cancer by modulating various signaling pathways
involved in cell growth and apoptosis.®

Red and processed meats

The consumption of red and processed meats has been
strongly associated with an increased risk of colorectal
cancer. The IARC's classification of processed meats as
group 1 carcinogens and red meats as group 2A (probably
carcinogenic to humans) highlights the significant risk
these foods pose. The carcinogenic potential of red and
processed meats is thought to be due to the formation of
harmful compounds during cooking and processing, such
as N-nitroso compounds (NOCs), polycyclic aromatic
hydrocarbons (PAHSs), and heterocyclic amines (HCAs).*

A systematic review by Santarelli et al found that high
consumption of processed meats increased the risk of
colorectal cancer by 18% per 50 grams of daily intake.
The review also highlighted the role of cooking methods,
with grilling or frying at high temperatures leading to the
formation of higher levels of carcinogens.®

Dietary fats

The type of fat consumed in the diet has a significant
impact on cancer risk. Saturated fats, commonly found in
animal products, have been linked to an increased risk of
certain cancers, including breast and prostate cancer. In
contrast, unsaturated fats, particularly omega-3 fatty acids
found in fatty fish, have been shown to have anti-

inflammatory properties that may reduce the risk of
certain cancers.

Omega-3 fatty acids can inhibit the production of pro-
inflammatory eicosanoids, which are involved in cancer
progression. These fatty acids have also been shown to
induce apoptosis in cancer cells and inhibit angiogenesis,
the process by which tumors develop their blood

supply.®”

DIETARY
PREVENTION

PATTERNS AND CANCER

Mediterranean diet

The Mediterranean diet, characterized by high
consumption of fruits, vegetables, whole grains, legumes,
nuts, and olive oil, along with moderate consumption of
fish and poultry, has been associated with a reduced risk
of cancer. A systematic review and meta-analysis
conducted by Sofi et al concluded that adherence to the
Mediterranean diet is associated with a lower incidence
of several types of cancer, including colorectal, breast,
and gastric cancers.?

The anti-cancer effects of the Mediterranean diet are
thought to be due to its high content of anti-inflammatory
and antioxidant-rich foods, which help reduce oxidative
stress and chronic inflammation, both of which are key
contributors to cancer development.

Plant-based diets

Plant-based diets, which emphasize the consumption of
plant-derived foods and minimize or exclude animal
products, have been associated with lower cancer risk.
Vegetarian and vegan diets are rich in fiber, vitamins, and
phytochemicals, and low in saturated fats and
carcinogenic compounds found in processed meats.

Studies suggest that vegetarians and vegans have a lower
overall cancer risk compared to omnivores. For example,
a study by Tantamango-Bartley et al found that
vegetarians had a 22% lower risk of all cancers compared
to non-vegetarians. This protective effect is likely due to
the high intake of fiber and antioxidants, as well as the
avoidance of red and processed meats.®

MECHANISMS LINKING DIET TO CANCER
PREVENTION

Oxidative stress and antioxidants

Oxidative stress, caused by an imbalance between free
radicals and antioxidants in the body, is a key contributor
to cancer development. Free radicals can damage DNA,
proteins, and lipids, leading to mutations and the
initiation of cancer. Antioxidants, which are abundant in
fruits, vegetables, and whole grains, help neutralize free
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radicals and reduce DNA damage, thereby lowering
cancer risk.

For instance, vitamins C and E, along with carotenoids
such as beta-carotene, have been shown to protect against
DNA damage and inhibit cancer cell proliferation. These
antioxidants can also enhance the body's immune
response, further aiding in the prevention of cancer.1%

Inflammation

Chronic inflammation is another factor that can lead to
cancer. Inflammation can promote the growth, survival,
and invasion of cancer cells, as well as angiogenesis and
metastasis. Diets rich in anti-inflammatory foods, such as
fruits, vegetables, and omega-3 fatty acids, can help
reduce inflammation and lower cancer risk. Conversely,
diets high in processed foods, refined sugars, and red
meats can promote inflammation, increasing the risk of
cancer.

The anti-inflammatory properties of omega-3 fatty acids
are particularly noteworthy. These fatty acids inhibit the
production of pro-inflammatory eicosanoids and
cytokines, which are involved in cancer progression. By
reducing inflammation, omega-3 fatty acids can help
slow down the growth and spread of cancer cells.?

PUBLIC HEALTH RECOMMENDATIONS

Public health organizations, including the WHO and the
American cancer society, recommend a diet rich in fruits,
vegetables, whole grains, and lean proteins to reduce
cancer risk. These recommendations emphasize the
importance of limiting red and processed meat
consumption, reducing alcohol intake, and avoiding
excessive calorie consumption to maintain a healthy
weight.

The world cancer research fund/American institute for
cancer research (WCRF/AICR) has also published
guidelines for cancer prevention that focus on diet and
lifestyle. These guidelines recommend that individuals
"make whole grains, vegetables, fruits, and beans a major
part of your daily diet" and "limit consumption of fast
foods and other processed foods high in fat, starches, or
sugars".

CONCLUSION

Diet and nutrition play a crucial role in cancer prevention.
While no single food or nutrient can completely prevent
cancer, a balanced diet rich in fruits, vegetables, whole
grains, and healthy fats, combined with a reduction in
processed foods, red meats, and refined sugars, can
significantly lower cancer risk. The evidence suggests
that dietary patterns such as the Mediterranean diet and
plant-based diets offer protective benefits against cancer.

Continued research and public health initiatives are
essential to further understanding and promoting dietary
practices that reduce the global burden of cancer.
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