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Abstract

Cancer is a leading cause of morbidity and mortality worldwide. Numerous studies confirm that diet and
nutrition significantly influence cancer risk, progression and outcomes. While genetic and environmental
factors contribute to carcinogenesis, modifiable lifestyle elements such as dietary patterns are crucial in
cancer prevention. Cancer is also a leading cause of mortality in India, with increasing incidence due to
demographic transition, lifestyle changes and dietary shifts. Evidence suggests that 30—40% of cancers are
preventable through lifestyle modifications, including diet. This paper examines current evidence on diet
and cancer prevention, highlights mechanisms by which specific nutrients affect carcinogenesis and
discusses the Indian dietary context, including unique challenges and actionable nutrition strategies.

1. Introduction

Cancer incidence is rising globally, with low and middle income countries experiencing a disproportionate
increase in rates due to changing lifestyles, urbanization and nutritional transitions (Bray et al., 2018).
Cancer has emerged as a major public health challenge in India. According to the Indian Council of Medical
Research (ICMR, 2020), the cancer burden in India is projected to rise significantly due to aging,
urbanization, tobacco use, obesity and dietary changes. Nutrition influences carcinogenesis through
mechanisms such as oxidative stress modulation, inflammation control, hormonal regulation and immune
function enhancement. The World Health Organization (WHO,2020) estimates that approximately one-third
of cancer deaths are linked to modifiable lifestyle factors, including unhealthy diets and physical inactivity.

India is no exception; the estimated cancer burden exceeds 1.3 million cases per year and is expected to
grow (Sankaranarayanan et al., 2018). While non-modifiable risk factors such as age and genetics play a
role, diet and nutrition are modifiable and offer key avenues for cancer risk reduction.

1.1 Cancer Burden in India
The most common cancers include:

e Breast cancer

e Oral cancer

e Cervical cancer

e Lung cancer

e Colorectal cancer
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Diet plays a significant role particularly in colorectal, stomach, breast and oral cancers.

2. Global Evidence on Diet and Cancer
2.1 Diet Quality and Cancer Risk

Accumulating evidence shows that healthy dietary patterns are associated with lower risk of multiple
cancers. A comprehensive meta-analysis indicated that adherence to Mediterranean or plant-based diets is
inversely related to cancer risk (Schwingshackl et al., 2017). Diets rich in whole grains, fruits, vegetables
and legumes supply antioxidants, fiber and phytonutrients that protect against DNA damage and chronic
inflammation, both key drivers of carcinogenesis (World Cancer Research Fund/AICR, 2018). A clinical
review on colorectal cancer highlighted that dietary patterns and nutritional factors directly influence risk
levels and may serve as part of primary prevention strategies (Zhou and Rifkin, 2021).

2.2 Red and Processed Meat Consumption

High consumption of red and processed meats is linked with increased risk of colorectal and other cancers.
The International Agency for Research on Cancer (IARC) classified processed meat as carcinogenic (Group
1) and red meat as probably carcinogenic (Group 2A) (Bouvard et al., 2015). Mechanisms include the
generation of N-nitroso compounds and heterocyclic amines during cooking and processing.

2.3 Sugars, Refined Carbohydrates and Obesity

High intake of sugar-sweetened beverages and refined carbohydrates contributes to obesity, a known risk
factor for at least 13 cancers including breast, colorectal and pancreatic cancer (Lauby-Secretan et al., 2016).
Obesity induces chronic inflammation, hormonal imbalance and insulin resistance, which may promote
tumor development.

3. Mechanisms: How Diet Influences Carcinogenesis
3.1 Antioxidants and DNA Protection

Free radicals can damage DNA and initiate cancerous changes. Antioxidants such as vitamin C, vitamin E,
carotenoids and polyphenols scavenge free radicals and reduce oxidative stress. Epidemiological studies link
high intake of antioxidant-rich foods (e.g., berries, spinach, tea) with reduced cancer risk (Liu et al., 2015).

3.2 Dietary Fiber and Gut Health

Dietary fiber improves bowel motility, dilutes carcinogens and promotes beneficial gut microbiota.
Fermentation of fiber produces short-chain fatty acids like butyrate, which induce apoptosis in malignant
cells (O’Keefe, 2016). Higher fiber intake correlates with lower colorectal cancer incidence (Aune et al.,
2011).

3.3 Phytochemicals and Anti-Inflammatory Effects

Plants produce bioactive compounds (flavonoids, glucosinolates, curcuminoids) with anti-inflammatory,
pro-apoptotic, and anti-angiogenic actions. Curcumin in turmeric, a staple in Indian cuisine, has
demonstrated anti-cancer properties in vitro and in vivo (Kunnumakkara et al., 2017).

4. Dietary Patterns and Cancer Prevention
4.1 Plant-Based and Whole-Food Diets

Plant-based diets emphasize fruits, vegetables, whole grains, legumes, nuts and seeds while limiting animal
products. These patterns are consistently associated with reduced risk of cancers of the digestive tract, breast
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and prostate (Tantamango-Bartley et al., 2013). Whole foods provide synergistic nutrient interactions that
isolated supplements cannot replicate.

4.2 Mediterranean Diet

Though not indigenous to India, the Mediterranean diet rich in olive oil, whole grains, legumes, fish, and
vegetables serves as a model for cancer-protective diets. Meta-analyses show 10-15% reduction in overall
cancer incidence with adherence (Schwingshackl and Hoffmann, 2014).

4.3 Caloric Restriction and Metabolic Health

Caloric restriction without malnutrition improves metabolic profiles and reduces cancer risk in animal
models. Limited human data suggest benefits for obesity-related cancers (Fontana and Neel, 2016). Indian
populations transitioning to calorie-dense, nutrient-poor foods face increased metabolic syndrome and
cancer risk.

5. Indian Dietary Context
5.1 Traditional Diets in India

Traditional Indian meals historically include rice, chapati, dal (legumes), vegetables, curd and spices. These
provide dietary fiber, complex carbohydrates, plant proteins, and antioxidants. Spices such as turmeric,
ginger and garlic contain bioactive compounds with health benefits.

5.2 Nutrition Transition and Risk Factors

Rapid urbanization and economic growth have led to increased consumption of refined grains, sugars,
saturated fats, and processed foods elements of “Westernized” diets linked to higher cancer risk (Misra and
Shrivastava, 2013). Rising obesity and diabetes prevalence further compounds this risk.

5.3 Cultural and Socioeconomic Challenges

Despite availability of healthy foods, disparities exist due to socioeconomic status, food affordability and
limited nutrition literacy. Rural communities often experience undernutrition or food insecurity, whereas
urban populations face over nutrition and diet-related chronic diseases.

6. Key Nutrients and Foods Relevant to Indian Diets
6.1 Turmeric and Curcumin

Turmeric (Curcuma longa) is widely consumed in Indian cuisine. Curcumin, its primary polyphenol,
exhibits anti-inflammatory, antioxidant, and anti-proliferative effects in preclinical cancer models (Hewlings
and Kalman, 2017). Human trials are limited, but evidence suggests potential preventive roles, especially in
colorectal and digestive cancers.

6.2 Green Leafy Vegetables and Legumes

Spinach, methi, fenugreek and other greens supply folate, vitamins and phytonutrients. Folate maintains
DNA integrity; low folate status correlates with higher colorectal cancer risk (Kim, 2006). Legumes, a staple
in India, provide fiber and plant proteins that reduce insulin resistance and inflammation.

6.3 Fruits, Spices, and Antioxidants

Citrus fruits, pomegranates, and berries contain vitamin C and flavonoids. Spices like ginger and garlic
exhibit anti-carcinogenic properties in laboratory studies (Shukla and Singh, 2007).
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6.4 Red Meat Consumption

While traditionally moderate, red meat intake is increasing in urban India. Given global evidence linking
processed and high amounts of red meat to colorectal and pancreatic cancers (Bouvard et al., 2015),
moderation is advisable.

7. Public Health Strategies in India
7.1 Nutrition Education and Awareness

Educating communities about the protective role of balanced diets, traditional foods, and reduced processed
food consumption is vital. Programs should integrate cultural food practices with evidence-based nutrition.

7.2 School and Workplace Interventions

School meal programs (e.g., Mid-Day Meal Scheme) can incorporate whole grains, vegetables, and pulses to
improve early nutrition. Workplace wellness policies should promote healthy eating environments.

7.3 Policy Measures
Policy actions include:

e Front of pack labeling to reduce consumption of high-sugar or high-fat foods.
e Taxation on sugar-sweetened beverages to curb obesity.
e Subsidies for fruits and vegetables to increase affordability.

8. Recommendations for Cancer-Preventive Diets in India
Daily dietary principles:

e Prioritize Plant Foods: Emphasize vegetables, fruits, legumes, and whole grains.

e Limit Red and Processed Meats: Use lean poultry or plant proteins instead.

e Use Cancer-Protective Spices: Incorporate turmeric, garlic, ginger, and black pepper.

e Reduce Sugar and Refined Carbohydrates: Minimize sweets, soft drinks, and polished
rice/refined flour.

e Healthy Fats: Use sources like nuts, seeds, and cold-pressed oils; avoid trans fats.

e Maintain Healthy Weight: Combine diet with physical activity.

9. Limitations in Current Research

While observational studies provide strong associations between diet and cancer risk, randomized controlled
trials are limited due to ethical and methodological challenges. Genetic diversity and regional dietary
variations in India highlight the need for localized longitudinal studies.

10. Conclusion

Diet and nutrition play a central role in cancer prevention through mechanisms involving inflammation
reduction, DNA protection, metabolic regulation, and modulation of gut health. In India, where traditional
diets historically align with protective patterns, maintaining and promoting these diets while adapting to
modern challenges is critical. Public health interventions, education, and culturally sensitive nutrition
policies can significantly reduce cancer risk at the population level. Individual dietary choices, when
informed by evidence, can empower people to lower their cancer risk and improve overall health.
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