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Abstract 

Cervical cancer is one of the major cancers in females. As a worldwide concern, determining 

crucial factors of cervical cancer is beneficial for the prevention strategies. Due to the function 

of nutrition factors or diet for cancer, the aim was to describe the effect of vitamin, non-

nutritional, and nutritional factors in cervical cancer phases. It is observed that micronutrients, 

trace elements, and Mediterranean diet have a crucial effect in minimizing the chances of 

cervical cancer, as well as, westernized diet, milk, snacks, and salt were determined as high-

risk food factors. Thus, a diet enrich in nutrition can prove to be helpful for the cure of cervical 

cancer and may decreases the chances of getting this disease. However, additional investigation 

is also required for different countries.  
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Introduction 

One of the major types of cancer that affects the cervical cells, the lower portion of uterus that 

joins the vagina is referred as cervical cancer. Various investigations have pointed out the 

function of human papillomavirus (HPV) as a major cause of cervical cancer. Economic status, 

education level, multiparty, family history, smoking, age of first pregnancy, marital status, and 

marriage age are also mentioned as the risk factors in various other investigations (Okunade, 

2020). Nutritional and dietary factors have been determined to contribute 20-60% of cancer 

across the globe. Among which, the involvement of diet to the risk of cancer in developed 

nations has been determined to be greater, whereas that in developing nations has been 

estimated to be 20% (Madan et al., 2023). Thus, cancer is referred as a disorder of developed 

nations.  

Cervical cancer may not cause any symptoms in initial stages but as it progressed, it may result 

in symptoms like pain while sexual activity, pelvic discomfort, and irregular vaginal bleeding 
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(Hull et al., 2020). In latest research, dietary antioxidants such as vitamins E, D, A, and 

nutrition holds a greater share while contributing in the prevention of cervical cancer. There 

are number of proofs associated with the impact of nutrients on the prevention of cancer. 

Encouraging access and knowledge of these preventive measures is important to preserve the 

women health across the worldwide (Nazari et al., 2023). On the other side as there are 

geographical differences in the incidence, mortality and risk factors of cervical cancer, 

investigations in various countries are essential. Thus, the aim of this review is to briefly 

describe the role of different diets, dietary components in the cause and treatment of cervical 

cancer along with some dietary recommendations. 

Risk Factors and Predisposing Conditions of Cervical Cancer 

Various predisposing conditions and risk factors affect the initiation of cervical cancer (Figure 

1) which is discussed as follows: 

HPV Infection 

Persistent type of infection involving high-risk strains of HPV such as type 18, and 16, is the 

major risk factor of cervical cancer. After causing infection to the cervical cells, the virus start 

causing genetic alterations that initiates the mechanism of carcinogenesis (Della Fera et al., 

2021). The immune system is capable in eradicating the HPV infection but high-risk strains 

that acquired persistently increases the chances of getting cancer. Above 200 associated viruses 

make up the HPV group, most of them are transferred via a sexual contact. Most of the HPV 

strains causes skin wart but some might results in genital warts or even cancer (Oyouni, 2023). 

Western Diet 

Higher intake of high-fructose goods, high-fat dairy items, animal products, fried meals, 

sweets, candies, high-sugar beverages, processed meat, red meat, refined cereals, and pre-

packaged foods are the features of Westernized diet. According to estimation, one-third of 

cancer mortality is due to the obesity and poor dietary habits (Drake et al., 2018). These 

observations are consistent with the findings of evolutionary theory which state that the human 

body is evolved to some dietary habits and the latest diet, which is far differ from the ancestral 

one may lead to chronic illness. There are number of investigations that report the harmful 

consequences of Western diet on non-communicable disorders such as cancer (Clemente-

Suárez et al., 2023).  

However, the Westernized diet is still consider as a diet option that put health status at risk by 

causing inflammation, increases the chances of disorders, and raising their mortality, and 

morbidity (Ruiz-Núñez et al., 2013). Various studies have reported that inflammation, and 

oxidative stress is two biological factors that influence the cervical cancer. Similarly, due to 
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the higher oxidative stress that a cell experience, various researchers associated the raised 

generation of reactive species to a various types of cancer (Dash et al., 2024). For instance, 

cervical cancer can also rise as the outcome of endogenously created reactive species via the 

activation of signalling mechanism such as MAPK, and PI3K/AKT. This finding can be 

determined by the reactive species capacity to both decrease the function of tumor suppressor 

proteins, and direct the mechanism of oncogenes (Khan et al., 2021).  

Other Related Factors 

Remarkable risks factors also comprise of weaken immune system due to smoking, and 

HIV/AIDS which worsen the effects of HPV. A history of early sexual activity as well as 

multiple sexual partners also raises the chances of getting cervical cancer. Females who have 

a family history of cancer or a history of precancerous lesions are more vulnerable. This cancer 

is also raised by socioeconomic variables like restricted access to routine analysis and 

preventive treatments (Schabath et al., 2013). 

 

Figure 1: Risk factors and predisposing conditions of cervical cancer 

Effect of Micronutrients on Cervical Cancer  

Dietary antioxidants and nutrition involves vitamins E, D, C, and A which have a remarkable 

role in the prevention of cervical cancer. Essential vitamins, trace elements or micronutrients 

have a potential to promote health and cure or avert illness (Fagbohun et al., 2023). The 

antioxidant activity of most of the micronutrients neutralizes the free radicals and provides 
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protection against the DNA damages. Furthermore, it also stabilizes the p53 protein, lowers the 

immunosuppression, regulates the methylation process, and controls the genomic regulators. It 

also has the capability to influence the carcinogenic mechanism in different animal models 

(Sablina et al., 2005). Manganese (Mn), selenium (Se), iron (Fe), zinc (Zn), and copper (Cu) 

are the trace elements that plays an important role in the elimination of cancer. These factors 

provide support to the antioxidant enzymes by behaving as co-factors. The crucial trace 

elements have anti-cancer properties and they show their therapeutic impact by helping in the 

formation of antioxidant enzymes and elimination of reactive species (Hosseinimehr et al., 

2015). 

Impact of Mediterranean Diet on Cervical Cancer 

In the case of HPV infection and cervical cancer, Mediterranean diet (MD) plays a crucial role 

in causing or in directing protective effect. In real, MD affects the infection and if it gets 

minimized and does not rise the chances of cervical cancer. Thus, it slows down the infection 

and advancement of HPV. Diets depends majorly on plants have gathered focus lately due to 

their therapeutic effect and recommended health benefits (Nautiyal et al., 2023). Diet depends 

on plants referred as vegan diets; vegetarian diet involving dairy products and egg referred as 

lacto-ovo vegetarian diets; and diet which are totally plant-based with or without egg and dairy 

items except intake of shellfish, and fish are called as pesco-vegetarian diets. Meat (like birds, 

chicken, deer, lamb, hog, and cattle) and meat related products are not involved in vegetarian 

diets (Mariotti and Gardner, 2019). The preliminary dietary supply of bioactive agents or fiber 

is plant associated food which involves vegetable oil, legumes, seeds and nuts, cereals, 

vegetables, and fruits. In general, phytocompounds with anti-cancer properties include 

polyphenols, carotenoids, sulphur compounds, and fiber; these foods comprises of whole grain 

cereals, green tea, tomatoes, allium, and cruciferous vegetables (Vignesh et al., 2024). As a 

result, plant-associated diet may have anti-oxidant and anti-inflammatory activities that avoid 

the initiation of cancer. According to latest report, consuming plant-based food to secure 

healthful diet has been linked with a decreased cancer risk, despite of the fact that an unhealthy 

diet is a major risk factor for most of the cancer types (Molina-Montes et al., 2020). 

Role of Diet in HPV Persistence and Clearance 

It is well understood that oxidative damage or antioxidant deficiency is associated with the 

cervical cancer. This circumstance produces reactive species which results in the damage of 

DNA of normal healthy cells. In this condition, cervical cells become more sensitive to the 

infection of HPV and the ultimate rise in the occurrence of cervical cancer. Antioxidants 
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present in diet such as vitamins have gathered a lot of focus in current years for their ability to 

cure cancer (Preci et al., 2021) as shown in Figure 2 and briefed as follows: 

Vitamin A 

Retinyl esters, retinyl, and retinol are the major fat-soluble retinoids in combination determined 

as vitamin A. The organ liver has the ability to convert beta-carotene into vitamin A on the 

basis of body’s requirement. Oxidative stress created by the deficiency of vitamin A prevents 

repair of cells and causes damage to cells. The initial stages of cervical carcinoma, for instance 

HPV infection and the development of CIN 1, may be restricted by vitamin A (Carazo et al., 

2021). 

Vitamin D 

For the proper mineralization of bone, vitamin D regulates sufficient amount of phosphate and 

calcium in the blood and also directs the absorption of calcium in the small intestine. In 

addition, osteoclasts and osteoblasts also require vitamin D for the remodelling and 

development of bone (Voulgaridou et al., 2023). Thus, vitamin D reported to have anti-

inflammatory properties that increases the expression of genes which encodes for insulin 

receptors or proteins included in the signalling pathway of insulin. Vitamin D also helps 

persons with HPV infection with their metabolic and clinical symptoms due to its anti-

inflammatory activities and also has a great impact on improving insulin resistance. Higher 

consumption of vitamin D can also suppress the persistent infection of HPV and prevent the 

occurrence of CIN 1 (Fenercioglu, 2024). 

Carotenoids  

Carotenoids are the colourful pigments in photosynthetic bacteria, algae, and plants that are 

responsible for the orange, red, and yellow color found in fruits, vegetables, and plants. On 

consumption, these are converted into vitamin A. Among various carotenoids, the most 

prevalent one are lycopene, zeaxanthin, and lutein. Carotenoids majorly restrict the infection 

of HPV and lycopene may restrict the occurrence of CIN 3 (Ono et al., 2020). 

Folate 

Cell proliferation, DNA methylation, DNA repair, DNA synthesis and red blood cells are all 

majorly affected by folate. It is hypothesized that, in individuals having higher level of folate, 

the infection of HPV is lowered and the elimination of HPV is enhanced as folate limits the 

integration mechanism of HPV (Piyathilake et al., 2014).  

Greens 

Greens such as cauliflower, cabbage, and broccoli are some of the examples of cruciferous 

greens. These greens comprise of sulforaphane, and indole-3-carbinol that aids in the 
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mechanism of detoxification of harmful substances and also avoid the generation of cancer 

cells. According to some investigations, the consumption of these veggies may also help in 

decreasing the progression of cervical dysplasia (Higdon et al., 2007). 

Fatty Acids Omega-3  

Fatty fish, walnuts, and flaxseeds are the major sources of omega-3 fatty acids that comprises 

of anti-inflammatory properties which further regulates the immune system and reduces the 

inflammation. They can also help in delaying the cell alterations associated to cervical 

dysplasia (Zivkovic et al., 2011). 

Zinc and Selenium 

For the health of the immune system and cells, selenium and zinc both are the essential 

elements. Food items having higher content of zinc involve shellfish, nuts, and seeds whereas 

food higher in selenium involves Brazil nuts (Zavros et al., 2023). 

 

Figure 2: Persistence and resolution factors of cervical cancer 

Potential Mechanism 

Cervical cancer progresses and develops in larger part due to the free radicals directed oxidative 

stress. It usually occurs when the ability of body to scavenge reactive species is disrupted. 
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Oxidative stress has been associated with signalling pathway activation, mutations, and DNA 

damage that support metastasis, survival, and growth of cancer. Reactive species also 

comprises of a capability that mutates the DNA and provide harm to nearby cellular 

constituents (Preci et al., 2021). This damage initiates the mechanism of converting normal 

cervical cells into cancerous one if the healing ability of the body is disrupted. Tumor growth 

and cell proliferation pathways involved in cellular survival and inflammation, for instance 

mitogen-activated protein kinase (MAPKs) and nuclear factor-kappa B (NF-kB) can be 

activated by oxidative damage. Cancer cell now proliferates uncontrollably by avoiding 

apoptosis by the help of various routes. Latent HPV infection is a major factor in the cervical 

cancer, mainly when it comes to highly-risk strains like HPV-18 and 16. Proteins generated by 

HPV obstructed the tumor suppressor proteins that worsen the damages induced by oxidative 

stress (Zhao et al., 2021). 

By scavenging reactive species, antioxidants lessen or limit the oxidative stress directed 

damages. Antioxidants provide shields to healthy cells so that they get protected from oxidative 

stress, which decreases the after effects of the therapy. Furthermore, there is a concern about 

the consumption of too many antioxidant supplement may conflict with the treatment of cancer, 

which usually based on directing oxidative stress in order to eliminate cancer cells (Chaudhary 

et al., 2023a). Antioxidant timing and dose are therefore important in these types of treatments. 

Cervical cancer majorly progresses due to the oxidative stress, although antioxidant molecule 

may lower the load and improves the results of therapy. To fully grasp the major applications 

of these antioxidants in the therapy of cancer, additional investigation is required (Chaudhary 

et al., 2023b). 

Dietary Recommendations 

The risk of cervical cancer can be lowered down by following a healthy diet, mainly one that 

comprises of food items rich in some nutrient factors that enhance the immunity, decreases the 

inflammation, and fight against the free radicals directed oxidative damage (Koshiyama, 2019). 

The below mentioned (Table 1) is a brief discussion of the major nutrients, and food habits that 

may lower down the chances of cervical cancer.  

Table 1: Dietary recommendations to lower down the risk of cervical cancer 

Dietary recommendations Associated benefits References 

Citrus fruits, leafy greens, 

berries, sweet potatoes, and 

carrots  

Antioxidant molecules such as 

vitamin E, C, and A can 

provide protection to cells 

Koshiyama, 2019 



8 
 

against free radicals and 

decreases the spread of HPV 

infection, that is one of the 

significant factor responsible 

for cervical cancer 

Lettuce, kale, spinach, 

fortified grains, and 

legumes 

Considered to be the better 

source of folate and can 

remarkably lower down the 

risk of HPV infection and 

development of cervical 

cancer 

Hajiesmaeil et al., 2022 

Cabbage, cauliflower, and 

broccoli 

Reported to have anti-cancer 

activity due to the presence of 

indole-3-carbinol and 

sulforaphane compounds in 

these veggies 

Katz et al., 2018 

Pumpkins, sweet potatoes, 

and carrots 

Considered to be the good 

source of beta-carotene that 

reported to enhance the 

immune system and ultimately 

provide protection against 

oxidative stress directed 

damages 

Grune et al., 2010 

Walnuts, Omega-3 

flaxseeds, and fatty acids 

These substances reported to 

have anti-inflammatory 

property that decreases the 

chances of cervical cancer by 

lowering the inflammatory 

response 

Koshiyama, 2019 

Green tea Polyphenols specifically 

found only in green tea 

reported to have anti-cancer 

activity 

Cao et al., 2016 
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Yogurt, and probiotic 

fermented foods 

Reported to have the ability 

that strengthen the immune 

system and restore the healthy 

environment of gut flora, both 

of these are capable in 

providing protection against 

HPV infection 

Mazziotta et al., 2023 

Whole grains, vegetables, 

fruits, and fiber 

Favours normal digestion that 

lowers the inflammatory 

response in the organism body 

He et al., 2022 

 

Conclusion  

With the development of stringent strategies, cervical cancer can be effectually regulated. 

Different risk factors causing cervical cancer make possible treatment, diagnosis, and 

prevention. In the current review, all factors responsible for the cause of cervical cancer were 

determined in order to develop a suitable preventive method. In investigations during recent 

time period, antioxidants have gained much focus in the cervical cancer prevention. As they 

provide protection to the cell against oxidative stress directed DNA alterations and improves 

the immune system mechanism. On the basis of the present review, healthcare officials should 

educate communities, families, and female to include vitamins and important nutrition in their 

diet plan to avoid the development of cervical cancer.  
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