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Background: Diet is the primary and largely modifiable factor associated with 
breast cancer risk. However, inconsistent findings were evidenced in many 
epidemiological studies and resulted in a lack of conclusiveness. Therefore, this 
systematic review and meta-analysis aimed to explore dietary risk factors that 
may predict breast cancer among Ethiopian women.

Design, data source and eligibility criteria: A systematic review and meta-
analysis was carried out. The articles were retrieved through electronic databases 
searching, including PubMed/Medline, Web of Science, Science Direct, EMBASE 
and Google Scholar. The Joanna Briggs Institute Meta-Analysis of Statistics 
Assessment and Review Instrument was applied for the critical appraisal. All 
case–control studies conducted in Ethiopia and reporting dietary factors of 
breast cancer in women were included in the final analysis.

Data extraction: Two independent reviewers extracted the data using a 
standardized data extraction format in Excel software. Stata version 17 software 
was used for the data analysis. Cochran’s Q statistic with inverse variance (I2) 
was used to assess the presence of heterogeneity. A random effect model was 
used to estimate the odds ratio with a 95% confidence interval.

Results: Overall, eight eligible articles with 2,774 women were included to 
explore the dietary predictors of breast cancer in Ethiopia. As a result, alcohol 
consumption (OR: 1.26, 95% CI: 1.01, 1.57), packed food intake (OR: 6.83; 95% 
CI: 4.56, 10.24), saturated fat/oil intake (OR: 1.51; 95% CI: 1.13, 2.02), meat 
consumption (OR: 6.08, 95% CI: 3.62, 10.22), and vegetable consumption (OR: 
0.75, 95% CI: 0.49, 0.89) were identified as significant predictors of breast cancer 
among women in Ethiopia.

Conclusion: The current study revealed a significant relationship between 
dietary factors and breast cancer. Avoiding the consumption of alcohol, 
saturated fats/oils, packed foods, and meat, coupled with promotion of 
vegetable consumption, could substantially contribute to reduce the burden 
of breast cancer among women in Ethiopia. Therefore, policymakers and other 
concerned bodies should provide routine community-based nutrition education 
to raise public awareness about the contribution of women’s dietary practices 
on their breast cancer risk.
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Background

Breast cancer (BC) is the most prevalent type of malignancy and 
the leading cause of women’s cancer-related deaths worldwide (1–3). 
It is a metastatic cancer characterized by abnormal breast cells and 
that divide uncontrolled, typically resulting in a lump or mass (4, 5). 
BC can commonly transfer to distant organs such as the bone, liver, 
lung, and brain, which mainly accounts for its incurability (5, 6). 
Therefore, early detection of this disease can result in a favorable 
prognosis and increased survival rates (7).

According to the American Cancer Society and International 
Agency for Research on Cancer (IARC) 2022 report, breast cancer 
represents 11.6% of all cancer cases and it constituted 23.8% of cancer 
cases among women (3). In Sub-Saharan African (SSA) countries, BC 
is the most prevalent cancer among women—where the key health 
system factors such as a shortage of human resources, challenges in 
accessing healthcare, diagnostic errors, poor management, and high 
treatment costs are exist (8, 9). More than half of the incidence and 
deaths of breast cancer occur in low-and middle-income countries 
(LMICs) (10). For instance, African countries had the highest 
age-standardized mortality rate (17.3 deaths per 100,000 annually) 
associated with breast cancer (11). In Ethiopia, breast cancer incidence 
is rising and accounts for 15,244 (22.6%) all cases of cancer and 8,159 
(17%) cancer mortality annually (12). The Federal Ministry of Health 
of Ethiopia set strategic objectives for prevention and control of 
non-communicable disease (NCD) including breast cancer through 
minimizing risk factors and promoting a healthy lifestyles (13).

Multiple modifiable environmental factors, including an 
unbalanced diet, a lack of physical activity, a high body mass index 
(BMI), and high alcohol and/or tobacco consumption, are attributed 
to 90–95% breast cancer incidence (14, 15). Diet, the most important 
component of lifestyles, has a tremendous potential to influence the 
onset of breast cancer by altering the epigenome (16), and attributed 
to nearly 35% of all cancer cases (17). Excessive alcohol consumption, 
a high dietary fat intake, and overweight/obesity are among the 
modern lifestyle risk factors for breast cancer (17–19). For instance, 
according to global data on alcohol consumption and breast cancer 
incidence, alcohol intake is attributed for an estimated 144,000 new 
cases and 38,000 deaths of breast cancer per year, accounting for 8.6% 
of all incidence and 7.3% of mortality (18).

In contrast, extensive research reveals that dietary modifications 
could prevent approximately one-third of breast cancer cases (20). 
Many components of food have been identified as beneficial in 
reducing the risk of breast cancer subtypes (21, 22). For instance, 
adherence to the Mediterranean diet, mainly characterized by fruits, 
vegetables, fish and low-fat dairy, has shown positive results in 
decreasing the overall risk of onset of the malignancy (23, 24). 
Consuming a diet high in fruits and vegetables (FV) as part of a general 

healthy diet can help prevent several serious chronic diseases such as 
heart disease, type II diabetes, obesity, and a few cancers (25). However, 
there is no internationally accepted conclusion regarding the influence 
of dietary items on breast cancer (26, 27). Ethiopian cuisine and 
dietary habits include unique ingredients and preparation methods 
that could influence breast cancer risk. For instance, the use of certain 
spices, oils, or traditional foods may have protective or harmful effects 
that have not been adequately explored in our populations. Ethiopian 
women may have specific environmental exposures that would affect 
their dietary pattern and, consequently, their breast cancer risk. 
Besides, the socioeconomic status of women in Ethiopia may result in 
different access to healthcare and nutrition, which could influence 
dietary patterns and breast cancer risk. Thus, a comprehensive 
examination of these factors could provide insight into the particular 
dietary risk factors faced by Ethiopian women. Understanding the 
dietary determinants of breast cancer in specific populations, such as 
Ethiopian women, is critical for tailoring public health interventions 
and breast cancer prevention strategies that are culturally and 
contextually relevant. Thus, the identification of the associated dietary 
factors in which their modification could lead to reductions in breast 
cancer occurrence is a public health prioritized action area. Therefore, 
this review aimed to explore the contribution of dietary factors in the 
development of breast cancer among women in Ethiopia. The findings 
of this study can help health policymakers and health care providers 
to design locally appropriate and effective prevention and health 
promotion measures for the identified risk factors.

Methods

Searching strategies and tools

Electronic databases such as PubMed/Medline, Web of Science, 
Science Direct, Embase and Google Scholar were used to retrieve 
published articles related to determinants of breast cancer. This review 
was reported using the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guideline (28) 
(Supplementary file 1). Keywords or phrases including dietary factors, 
dietary pattern, dietary items, lifestyle factors, modifiable factors, 
dietary habits, nutritional factors, risk factors, ketogenic diet, breast 
cancer, breast neoplasm and Ethiopia with their respective Medical 
Subject Heading Terms (MeSH terms) combined by Boolean 
Operators (OR and AND) were used to retrieve relevant articles 
(Supplementary file 2). Unpublished research was searched using 
cross references and gray literature available in institutional libraries. 
The overall article searching was conducted through July 20, 2024.

Eligibility criteria

Inclusion criteria: All case–control studies conducted in all 
regional sates and administrative cities of Ethiopia, and reporting 
dietary factors of breast cancers in women, regardless of 
pathological characteristics and stage of the tumor, were included 

Abbreviations: BC, Breast Cancer; DCIS, Ductal Carcinoma In Situ; IARC, 

International Agency for Research on Cancer; LMICs, Low-and Middle-Income 

Countries; NCD, Non-Communicable Disease; WHO, World Health 

Organization.
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in this meta-analysis. Besides, research that reported the current 
study outcome variable and solely published in English were 
included in the final analysis. Regarding publishing status, 
publication year, and sampling technique, no restriction 
was placed.

Exclusion criteria: Animal studies, case reports, conference 
abstracts, and studies with insufficient data for computing important 
variables were excluded in the final analysis. In addition, papers that 
were not fully accessible at the time of our search process were 
excluded after contacting the principal investigator via email at least 
two times.

Studies selection

Two reviewers (HM and AN) had select articles by reading titles 
and abstracts. During the article selection process, the researchers 
were not aware of the decisions one another made. After this phase, 
two researchers (HM and ZA) independently read the full text of the 
articles. Articles that met the eligibility criteria were included in the 
systematic review. In cases where there was divergence between the 
researchers, the inclusion or exclusion of the articles was decided by 
consensus (HM, AN and ZA).

Outcome variable and exposures

Outcome variable: The outcome variable of this study was breast 
cancer. Exposures: The main exposures of the current study were 
alcohol consumption (ever versus never), meat intake [including 
smoked, red, and processed meat] (yes versus no), saturated oil/fat 
consumption (yes versus no), packed food intake (yes versus no), fruit 
intake (yes versus no), and vegetable consumption (yes versus no).

Data extraction: Once, the studies which met the inclusion criteria 
were selected, two authors (HM and AN) independently extracted the 
data using a standardized data extraction format developed according 
to the 2014 Joanna Briggs Institute Reviewers’ Manual. From each 
primary study, the following data: author’s name, study area, study 
year, study design and technique, sample size, and odds ratio showing 
the impact of each exposure variable on breast cancer were extracted.

Quality assessment

Prior to data extraction, the included studies were critically 
evaluated using the Joanna Briggs Institute Meta-Analysis of Statistics 
Assessment and Review Instrument (JBI-MAStARI) (29). The 
following JBI criteria were employed to evaluate the quality of case–
control studies: 1.comparable groups; 2.cases and controls matched 
appropriately; 3.similar criteria used for identification of cases and 
controls; 4.valid and reliable measurement for exposure; 5.similar 
exposure measurement; 6.confounding factors identified; 7.strategies 
to deal with confounding factors; 8.outcomes assessed in valid and 
reliable way; 9.the exposure period of interest long enough; and 
10.appropriate statistical analysis. Disagreements between the 
reviewers were settled through discussion. In the event that there were 
discrepancies between the two independent reviewers, a third 
reviewer was consulted. As a result, the final meta-analysis comprised 

the studies that scored ≥6 of the predefined quality 
measurement criteria.

We assessed and evaluated risk of bias in the studies that were 
selected using the 9-item rating scale developed by Hoy et al. (30). 
Sampling, data collection, reliability and validity of study tools, case 
definition, and prevalence periods were included in the tool. The 
rating scale categorized as low risk of bias (“yes” answers to domain 
questions) or high risk of bias (“no” answers to domain questions) for 
each articles. Each study was assigned a score of 1 (Yes) or 0 (No) for 
each domain, and these scores were summed to determine the level of 
risk of bias. Accordingly, scores of 7–9 were considered as having a 
“low risk of bias,” 5–6 a “moderate risk,” and 0–4 a “high risk.” For the 
final risk of bias classification, disagreements between the reviewers 
were resolved via consensus.

Data analysis

First, the extracted data were computed in excel spread sheet and 
then imported to STATA version 17.0 for further analysis. Cochran’s 
Q statistic with inverse variance (I2) was used to assess the existence 
of statistical heterogeneity and to quantify it. Low, moderate and high 
heterogeneity were considered at 25, 50 and 75%, respectively (31). In 
addition, p value less than 0.05 was used to confirm the presence of 
heterogeneity across studies. As a result, statistically significant 
heterogeneity was detected (p value <0.05). Forest plot diagram was 
employed to present the association between breast cancer and 
exposure variables. To estimate the pooled impact of each exposure 
on breast cancer, a random effect meta-analysis (since heterogeneity 
was significant) using metan command was fitted and quantified 
through odds ratio with 95% confidence interval (95% CI). A meta-
regression was computed to evaluate potential heterogeneity 
across studies.

Results

Primary studies selection process

A total of 227 articles were retrieved through searching from 
health and medical-related electronic data bases and other sources. 
Then 119 articles were excluded because of duplication. After 
screening the remaining 108 articles, 89 articles were excluded because 
they were irrelevant for the present study. The remaining 19 studies 
were assessed based on eligibility criteria, and 10 articles were 
removed because they did not report outcomes of interest. Finally, 
eight full articles had met the minimum eligibility criteria settled out 
by the JBI-MAStARI critical appraisal tool, and they were included in 
the final analysis to estimate the pooled effect of dietary factors on 
breast cancer in women in Ethiopia (Figure 1).

Characteristics of the included studies

From included articles, 6 of them were published studies whereas the 
remaining two articles were unpublished. All of the included studies used 
a case control study design. A total of 2,774 reproductive-aged women 
were included in this meta-analysis. From the included studies, six 
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studies from Addis Ababa (32–37), a country’s largest cancer diagnosis 
and treatment center, and the remaining two from Sidam region (38, 39). 
According to JBI-MAStARI critical appraisal tool, each included 
individual articles scored minimum of 6 to maximum of 8 out of 10 
(Table 1). Concerning risk bias assessment based on a tool developed by 
Hoy et al., 6 (75%) studies had low risk of bias, and the remaining 2 
(25%) studies had moderate risk of bias (Supplementary file 3). To see 
how studies with moderate risk of bias affected our estimates of pooled 
effect size, we computed it with exclusion of studies having a moderate 
risk of bias. However, the confidence intervals for pooled effect size with 
and without low methodological quality studies were overlapped, 
indicating no significant difference between them. These results suggest 
that the majority of the primary study authors have met high-quality 
standards. This gives credibility to our findings.

A meta-analysis of dietary factors of breast cancer among women 
in Ethiopia.

In the random model, the odds of breast cancer were 1.26 folds 
higher among women with ever alcohol use compared to those who 
never use alcohol (95% CI: 1.01, 1.57). Similarly, there was a favorable 
correlation between eating meat and a woman’s higher risk of breast 
cancer—where the likelihood to have breast cancer increased 6.08 
folds (95% CI: 3.62, 10.22; Figure 2). Besides, women who consumed 
packaged foods or drinks had a 6.83-fold increased risk of breast 
cancer compared to those who did not (OR: 6.83; 95% CI: 4.56, 10.24). 
Moreover, among women, those who were users of saturated fats and 

oils had significantly higher odds of being breast cancer cases 
compared to those who did not (OR: 1.51; 95% CI: 1.13, 2.02; Figure 3).

This random model meta-analysis showed an inverse association 
between vegetables consumption and breast cancer risk. The odds 
ratio for women with consumption of vegetables is 0.75 (95% CI: 0.49, 
0.89) compared with women who had not; vegetable consumption 
down the risk of women’s breast cancer risk by 25%. However, the 
likelihood of breast cancer was not statistically significant among 
women who had consumed fruits as compared to women who did not 
(OR: 0.87; 95% CI: 0.60, 1.26; Figure 4).

Meta-regression

Regarding the effect of meat consumption on breast cancer in 
women, high heterogeneity (I2 = 70.67%, p value = 0.00) was observed 
across the included studies. To identify the potential sources of 
heterogeneity, meta-regression was carried out by considering sample 
size and study year, but none of these variables were found to 
be  statistically significant (Table  2). Similarly, high heterogeneity 
(I2 = 66.24%, p value = 0.00) was observed across the included studies 
considered in exploring the association between vegetable consumption 
and breast cancer risk. To identify the potential sources of heterogeneity, 
meta-regression was carried out by considering sample size and study 
year, statistically insignificant was noted (Table 3).

FIGURE 1

PRISMA flow diagram of included studies to evaluate the pooled effect of dietary factors on BC in women in Ethiopia.
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Discussion

The aim of the current systematic review and meta-analysis was 
to identify the dietary factors of BC in Ethiopia. It revealed that 
alcohol consumption, meat intake, packed food consumption, 
saturated oil/fat intake and vegetable intake were significant predictors 
of breast cancer. Evidence implies that, while risk reduction may 

be modest for any single factor evaluated in women, longer-term 
preventive dietary choices should reduce overall breast cancer risk 
over time.

Based on the current study, alcohol consumption was a risk factor 
for breast cancer among women. This result is consistent with other 
meta-analysis studies (40, 41). Alcohol is a group 1 human carcinogen 
linked to seven cancer types, including 40,000 new breast cancers in 

TABLE 1 Characteristics of the primary studies included in the meta-analysis of exploring the association between dietary factors and breast cancer 
among women in Ethiopia.

Author Study year Region Study 
design

Sampling 
technique

Sample size 
(case: 

control 
ratio)

Exposures JBI score

Tolessa et al. 2020 Addis Ababa Case–control Systematic 348 (1:2) Breastfeeding, 

abortion, overweight/

obesity, physical 

activity, OCs, meat 

intake, use of packed 

foods

8

Teshale et al. 2022 Sidama Case–control Convenient 388 (1: 2) Breastfeeding, 

abortion, physical 

activity, OCs, alcohol 

use, fruit intake, 

vegetable intake, 

packed food intake, 

meat intake

7

Hassen et al. 2019 Addis Ababa Case–control Convenient 460 (1:1) Overweight/obesity, 

vegetable intake, 

saturated fat/oils, meat 

intake, fruits intake, 

alcohol use

8

Letta et al. 2013 Addis Ababa Case–control Convenient 453 (1: 2) Breastfeeding, 

overweight/obesity, 

alcohol use

6

Tseganesh et al. 2021 Addis Ababa Case–control Convenient 171(1: 2) Breastfeeding, 

overweight/obesity, 

physical activity OCs, 

fruit intake, vegetable 

intake, meat intake, 

saturated fats/oils

7

Duche et al. 2017 Addis Ababa Case–control Convenient 220 (1: 1) Breastfeeding, 

abortion, overweight/

obesity, physical 

activity, OCs, 

vegetable intake, 

alcohol use, fruits 

intake

8

Kebede et al. 2023 Sidama Case–control Convenient 300 (1:3) Breastfeeding, 

abortion, overweight/

obesity, physical 

activity, OCs, 

saturated fats/oils, 

packed foods,

8

Mengesha et al. 2015 Addis Ababa Case–control – 434 (1: 1) Breastfeeding, 

abortion, alcohol use

6

https://doi.org/10.3389/fnut.2025.1499634
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Mekonen et al. 10.3389/fnut.2025.1499634

Frontiers in Nutrition 06 frontiersin.org

the European region in 2020. Alcohol-induced elevation of estrogen 
levels can lead to hormonal imbalance and contribute to carcinogenesis 
in women’s organs (6, 42). Acetaldehyde, the most toxic metabolite of 

alcohol, can induce DNA lesions and cell mutations, converting 
normal cells into cancerous ones (43). Furthermore, alcohol-related 
impaired nutrient intake may substantially increase the risk of breast 
cancer. However, many people are not aware of the risk of breast 
cancer from alcohol consumption (44). Therefore, it better find ways 
to replace alcohol with other beverages and adopt a global policy 
placed on alcohol.

Based on our findings, consumption of vegetables had a 
significant protective effect against breast cancer development. It 
was supplemented by other meta-analyses studies’ findings (45–
47). Other meta-analyses evidenced that the intake of vegetable-
fruit-soybean dietary patterns could lower the development of 

FIGURE 2

Forest plot showing the pooled effect of alcohol and meat 
consumption on breast cancer in women in Ethiopia.

FIGURE 3

Forest plot showing the pooled effect of packaged foods and saturated 
fats/oils consumption on breast cancer in women in Ethiopia.

FIGURE 4

Forest plot showing the pooled impact of vegetables and fruits intake 
on breast cancer in women in Ethiopia.

TABLE 2 Meta-regression for the included studies to identify source of 
heterogeneity for the pooled effect of meat consumption on BC.

Variable Coefficient p 
value

95% CI

Sample size 0.0018167 0.552 −0.0253539 0.0289873

Study year −0.2019356 0.689 −5.033252 4.629381

_cons 407.8347 0.689 −9352.134 10167.8

TABLE 3 Meta-regression for the included studies to identify source of 
heterogeneity for the pooled effect of vegetable consumption on BC.

Variable Coefficient p 
value

95% CI

Sample size 4.39e-07 1.000 −0.0182112 0.0182121

Study year −0.3836043 0.569 −6.454128 5.686919

_cons 775.529 0.569 −11494.25 13045.31
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breast cancer (48). The anti-carcinogenic properties of vegetables 
are believed to result from their high levels of antioxidants, fatty 
acids, vitamins, and minerals. Antioxidant vitamins, fiber, and 
folate are thought to be useful elements in vegetables that protect 
DNA from oxidative damage by neutralizing reactive oxygen free 
radicals (45, 49). Furthermore, vegetables and fruits contain 
compounds with anti-inflammatory and detoxifying effects that 
positively influence metabolic processes and endothelial function 
(50, 51). Phytochemicals like phenolic acids and flavonoids, 
natural secondary plant metabolites in vegetables, are mostly 
responsible for a protective effect against abiotic or biotic stress 
and some cancer diseases through their ability to combat 
inflammation and oxidative stress by controlling interleukin 
(IL)-6 (52, 53). However, the present meta-analysis revealed no 
significant association between fruit intake and breast cancer. 
This finding of the current study was in line with a large European 
prospective study (54). In contrast, a population based cohort 
study conducted in the United  States reported a statistically 
significant inverse relation between fruit intake and breast cancer 
risk (55). These inconsistent results across the studies could 
be due to differences in types of fruits consumed in the target 
populations, dietary measurement tools, and inequality regarding 
the consumption of such diets due to limited purchasing power 
of the population.

The current meta-analysis revealed that consumption of meat was 
associated with breast cancer in women. Similar findings also 
indicated that red meat consumption is directly associated with an 
increased risk of breast cancer (56, 57). Heterocyclic amines, n-nitroso 
compounds, and polycyclic aromatic hydrocarbons—all of which have 
the potential to cause cancer in humans—are present in red and 
processed meats (58). Furthermore, animal fats and saturated fats that 
are present in meat are linked with the increased risk of breast cancer, 
in particular of the ER+/ER− and HER2-subtypes (59, 60). A meta-
analysis carried out by Farvid et al. to evaluate the effect of red and 
processed meat consumption on breast cancer also revealed that 6% 
of breast cancer risk was attributed to consumption of red and 
processed meat (61).

The increasing amount of packaged food consumption in modern 
diets begs important questions concerning its effects on public health, 
especially with regard to the risk of cancer. Breast cancer, one of the 
most prevalent cancers among women globally, has garnered 
significant attention in research in relation to dietary patterns. 
According to this study, packaged foods or drinks consumption had 
statistically significant favorable effect on breast cancer; women who 
have used packed foods or drinks were nearly 6.83 times more likely 
to have breast cancer risk compared to their counterparts. This result 
is consistent with studies from Iran that found consuming packaged 
foods and beverages, such as soft drinks and industrially produced 
juices, was linked to a significantly higher risk of breast cancer (62, 
63). Packaged foods are mostly deficient in essential nutrients and 
dietary fiber and rich in sugar, bad fats, and sodium. These nutritional 
profiles have the potential to cause overweight and obesity, which are 
known risk factors for breast cancer, especially in postmenopausal 
women (64). Furthermore, many packaged foods have artificial 
ingredients, chemical additives, and preservatives like nitrates and 
nitrites with endocrine-disrupting properties, which could affect 
breast cancer risk through hormonal pathways (65). Highly processed 
foods such as packaged foods, instant soups, reconstituted meats, 

frozen meals, and shelf-stable snacks also contain substances that may 
significantly increase the overall risk for cancer and breast cancer (66).

The present meta-analysis also found a statistically significant 
association between saturated fat/oil intake and breast cancer risk. 
This result was consistent with studies conducted by Farvid et al. and 
Sabina et al., which indicated a positive association between higher 
intake of saturated fat and breast cancer risk (67, 68). Another study 
conducted in the United States also showed that eating saturated fat 
increases the risk of developing breast cancer (69). Another systematic 
review showed that an unhealthy high-fat diet may contribute to 
obesity and affect BC (70). The possible reason is that saturated fats 
could elevate low-density lipoprotein (LDL) cholesterol, influence 
adipose tissue, and generate free radicals, all of which may play a role 
in cancer progression (59). Additionally, a high-fat diet may lead to 
oxidative stress and the production of reactive oxygen species (ROS), 
which can damage DNA and alter gene expression, potentially 
activating oncogenes associated with cancer (71). In contrast, Boeke 
et al. reported insignificant associations between saturated fat intake 
and breast cancer risk (72). The possible reason for inconsistencies 
across studies might be due to biases in different dietary assessment 
tools and a lack of adjustment for the effect of total fat and 
carbohydrates that can interfere in estimating a true relationship 
between saturated fat and breast cancer risk.

Our study revealed that statistically significant changes in pooled 
estimate were not discovered with inclusion of studies with a moderate 
risk of bias. The possible reason might be  the use of advanced 
statistical techniques, such as random-effects models, can account for 
variability between studies, resulting in solid pooled results even in 
the presence of lower-quality studies. This helps to limit the potential 
impact of any single study. Furthermore, studies with moderate risk 
of bias reporting similar results; their inclusion may not substantially 
alter the pooled estimate. Despite our efforts, we admit that bias may 
still influence our findings. Thus, future research should be performed 
in more diverse populations and with improved methodologies in 
order to demonstrate the validity of our findings.

Strengths and limitations of the study

The combined sample size was large, with a relatively long 
follow-up period in many of these studies. The majority of the studies 
adjusted for important potential risk factors for breast cancer. Besides, 
a thorough searching using more comprehensive databases, study 
selection process and data extraction were performed correctly by two 
independent assessors. As a limitation of studies on the dietary risk 
factor of breast cancer, the included primary studies used dietary 
measurements, such as reliance on self-reported food intake data, 
which led to underestimation or overestimation of the true influence 
of dietary factors on breast cancer in women. While we attempt to 
synthesize a wide body of literature, including studies with a moderate 
risk of bias reduces the robustness of our findings. Finally, our study 
lacks prior registration.

Conclusion

The current study revealed a significant relationship between 
dietary factors and breast cancer. Avoiding the consumption of 
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alcohol, saturated fats/oils, packed foods, and meat, coupled with 
promotion of vegetable consumption, could substantially 
contribute to reduce the burden of breast cancer among women in 
Ethiopia. Thus, nutritional intervention should be considered as an 
integral part of the multimodal preventive strategy for 
BC. Therefore, policymakers and other concerned bodies should 
provide routine community-based nutrition education to raise 
public awareness about the contribution of women’s dietary 
practices on their breast cancer risk and promote consumption of 
vegetables—low-hanging vegetables of nutrition interventions. 
Ethiopia’s health system is organized into primary, secondary, and 
tertiary levels, which offer basic care, more comprehensive services, 
and specialized care. Although it has made significant strides in 
recent years, it still faces numerous challenges due to a shortage of 
resources. Therefore, Ethiopia Ministry of Health should made 
partnership with non-governmental organizations and 
international health bodies can provide additional resources and 
expertise in addressing health challenges. Finally, the current study 
recommend the future researchers to carry out experimental 
studies based on gene-diet interactions that may complement the 
current knowledge and would be an important step toward effective 
nutritional interventions to prevent breast cancer and improve 
its treatment.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Author contributions

HM: Conceptualization, Data curation, Investigation, 
Methodology, Project administration, Software, Validation, 
Visualization, Writing – original draft, Writing – review & editing. 

AN: Data curation, Methodology, Software, Validation, Visualization, 
Writing – original draft, Writing – review & editing. ME: Methodology, 
Validation, Visualization, Writing – original draft, Writing – review & 
editing. GM: Data curation, Methodology, Validation, Visualization, 
Writing  – original draft, Writing  – review & editing. ZA: Data 
curation, Formal analysis, Methodology, Software, Validation, 
Visualization, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fnut.2025.1499634/
full#supplementary-material

References
 1. American Cancer Society. Breast Cancer; Facts and Figures 2022-2024. (2024). 

Available from: https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-
and-statistics/breast-cancer-facts-and-figures/2022-2024-breast-cancer-fact-figures-acs.
pdf (Accessed June 10, 2024).

 2. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global 
cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries. CA Cancer J Clin. (2024) 74:229–63. doi: 10.3322/
caac.21834

 3. American Cancer Society. Global Cancer facts & figures. 5th ed. Atlanta: American 
Cancer Society (2024).

 4. World Health Organization, “World health statistics 2017,” In monitoring health 
for the sustainable development goals, World Health Organization. (2017). Available 
from: http://apps.who.int/iris/bitstream/10665/255336/1/9789241565486-eng.pdf?ua=1 
(Accessed June 14, 2024).

 5. Center for Disease Control and Prevention (CDC). Breast cancer basics. (2024). Available 
from: https://www.cdc.gov/breast-cancer/about/index.html (Accessed June 14, 2024).

 6. Erol A, Ho AMC, Winham SJ. Sex hormones in alcohol consumption: a systematic 
review of evidence. Addict Biol. (2019) 24:157–69. doi: 10.1111/adb.12589

 7. (CDC), Center for diseases control, Breast cancer Basinc Information. (2024). Available 
from: https://www.cdc.gov/breast-cancer/symptoms/index.html (Accessed July 02, 2024).

 8. Gbenonsi G, Boucham M, Belrhiti Z, Nejjari C, Huybrechts I. Health system factors 
that influence diagnostic and treatment intervals in women with breast cancer in sub-
Saharan Africa: a systematic review. BMC Public Health. (2021) 21:1–20. doi: 10.1186/
s12889-021-11296-5

 9. IARC. Cancer in sub-Saharan Africa: building local capacity for data production, 
analysis, and interpretation. (2022). Available from: https://www.iarc.who.int/
pressrelease/cancer-in-sub-saharan-africa-building-local-capacity-for-data-production-
analysis-and-interpretation/ (Accessed July 05, 2024).

 10. World Health Organization (WHO). Global cancer data: Cancer burden rises to 
18.1 million new cases and 9.6 million cancer deaths in 2018, Geneva: WHO. (2018):1–4.

 11. Azubuike SO, Muirhead C, Hayes L. Rising global burden of breast cancer: the case of 
sub-Saharan Africa (with emphasis on Nigeria) and implications for regional development: 
a review. World J Surg Oncol. (2018) 16:1–13. doi: 10.1186/s12957-018-1345-2

 12. Memirie ST, Habtemariam MK, Asefa M, Deressa BT, Abayneh G, Tsegaye B, et al. 
Estimates of Cancer incidence in Ethiopia in 2015 using population-based registry data. 
J Global Oncol. (2018) 4:1–11. doi: 10.1200/JGO.17.00175

 13. Ethiopia Ministry of Health. Health Sector Transformation Plan II (HSTP II) 
2021-2026. (2021). Available from: https://extranet.who.int/countryplanningcycles/
planning-cycle-files/health-sector-transformation-plan-ii-hstp-ii-202021-202425 
(Accessed June 15, 2024).

 14. Schwingshackl L, Schwedhelm C, Galbete C, Hoffmann G. Adherence to 
Mediterranean diet and risk of cancer: an updated systematic review and meta-analysis. 
Nutrients. (2017) 9:1063. doi: 10.3390/nu9101063

 15. Maas P, Barrdahl M, Joshi AD, Auer PL, Gaudet MM, Milne RL, et al. Breast cancer 
risk from modifiable and nonmodifiable risk factors among white women in the 
United States. JAMA Oncol. (2016) 2:1295–302. doi: 10.1001/jamaoncol.2016.1025

 16. Lelièvre SA, Weaver CM. Global nutrition research: nutrition and breast cancer 
prevention as a model. Nutr Rev. (2013) 71:742–52. doi: 10.1111/nure.12075

https://doi.org/10.3389/fnut.2025.1499634
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnut.2025.1499634/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2025.1499634/full#supplementary-material
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/2022-2024-breast-cancer-fact-figures-acs.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/2022-2024-breast-cancer-fact-figures-acs.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/2022-2024-breast-cancer-fact-figures-acs.pdf
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21834
http://apps.who.int/iris/bitstream/10665/255336/1/9789241565486-eng.pdf?ua=1
https://www.cdc.gov/breast-cancer/about/index.html
https://doi.org/10.1111/adb.12589
https://www.cdc.gov/breast-cancer/symptoms/index.html
https://doi.org/10.1186/s12889-021-11296-5
https://doi.org/10.1186/s12889-021-11296-5
https://www.iarc.who.int/pressrelease/cancer-in-sub-saharan-africa-building-local-capacity-for-data-production-analysis-and-interpretation/
https://www.iarc.who.int/pressrelease/cancer-in-sub-saharan-africa-building-local-capacity-for-data-production-analysis-and-interpretation/
https://www.iarc.who.int/pressrelease/cancer-in-sub-saharan-africa-building-local-capacity-for-data-production-analysis-and-interpretation/
https://doi.org/10.1186/s12957-018-1345-2
https://doi.org/10.1200/JGO.17.00175
https://extranet.who.int/countryplanningcycles/planning-cycle-files/health-sector-transformation-plan-ii-hstp-ii-202021-202425
https://extranet.who.int/countryplanningcycles/planning-cycle-files/health-sector-transformation-plan-ii-hstp-ii-202021-202425
https://doi.org/10.3390/nu9101063
https://doi.org/10.1001/jamaoncol.2016.1025
https://doi.org/10.1111/nure.12075


Mekonen et al. 10.3389/fnut.2025.1499634

Frontiers in Nutrition 09 frontiersin.org

 17. Kim JH, Lee J, Jung S-Y, Kim J. Dietary factors and female breast cancer risk: a 
prospective cohort study. Nutrients. (2017) 9:1331. doi: 10.3390/nu9121331

 18. Freudenheim J. Alcohol’s effects on breast Cancer in women. Alcohol Res: Current 
Rev. (2020) 40:11. doi: 10.35946/arcr.v40.2.11

 19. Naser Elkum NE, Taher Al-Tweigeri TA-T, Dahish Ajarim DA, Ali Al-Zahrani 
AA-Z, Amer S, Abdelilah Aboussekhra AA. Obesity is a significant risk factor for breast 
cancer in Arab women. Springer Nature, a nature portfolio. vol. 14 (2014).

 20. Masala G, Bendinelli B, Assedi M, Occhini D, Zanna I, Sieri S, et al. Up to one-
third of breast cancer cases in post-menopausal Mediterranean women might be avoided 
by modifying lifestyle habits: the EPIC Italy study. Breast Cancer Res Treat. (2017) 
161:311–20. doi: 10.1007/s10549-016-4047-x

 21. Jung S, Spiegelman D, Baglietto L, Bernstein L, Boggs DA, Van Den Brandt PA, 
et al. Fruit and vegetable intake and risk of breast cancer by hormone receptor status. J 
Natl Cancer Inst. (2013) 105:219–36. doi: 10.1093/jnci/djs635

 22. Białek A, Tokarz A. Conjugated linoleic acid as a potential protective factor in 
prevention of breast cancer. Postepy Higieny i Medycyny Doswiadczalnej (Online). (2013) 
67:6–14. doi: 10.5604/17322693.1028764

 23. Couto E, Sandin S, Löf M, Ursin G, Adami H-O, Weiderpass E. Mediterranean 
dietary pattern and risk of breast cancer. PLoS One. (2013) 8:e55374. doi: 10.1371/
journal.pone.0055374

 24. Buckland G, Travier N, Cottet V, González C, Luján-Barroso L, Agudo A, et al. 
Adherence to the mediterranean diet and risk of breast cancer in the European 
prospective investigation into cancer and nutrition cohort study. Int J Cancer. (2013) 
132:2918–27. doi: 10.1002/ijc.27958

 25. Committee DGA, HHS, Prevention OoD, Promotion H, USDA, Promotion CfNP. 
Dietary guidelines for Americans 2015–2020 Government Printing Office. Stanford, 
America. (2015).

 26. Bosetti C, Pelucchi C, La Vecchia C. Diet and cancer in Mediterranean countries: 
carbohydrates and fats. Pub Heal Nutrit. (2009) 12:1595–600. doi: 10.1017/
S1368980009990425

 27. Brennan SF, Cantwell MM, Cardwell CR, Velentzis LS. Dietary patterns and breast 
cancer risk: a systematic review and meta-analysis. American J Clin Nutrit. (2010) 
91:1294–302. doi: 10.3945/ajcn.2009.28796

 28. Liberati A, Altman DG, Tetzlaff J. The PRISMA statement for reporting systematic 
reviews and meta-analyses of studies that evaluate health care interventions: explanation 
and elaboration. J Clin Epidemiol. (2009) 62:e1–e34. doi: 10.1016/j.jclinepi.2009.06.006

 29. Munn Z, Moola S, Riitano D. The development of a critical appraisal tool for use 
in systematic reviews addressing questions of prevalence. Int J Health Policy Manag. 
(2014) 3:123–8. doi: 10.15171/ijhpm.2014.71

 30. Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, et al. Assessing risk of bias in 
prevalence studies: modification of an existing tool and evidence of interrater agreement. 
J Clin Epidemiol. (2012) 65:934–9. doi: 10.1016/j.jclinepi.2011.11.014

 31. Higgins JP. The cochrane collaboration. BMJ, vol. 4 (2011). 6 p.

 32. Tolessa L, Sendo EG, Dinegde NG, Desalew A. Risk factors associated with 
breast cancer among women in Addis Ababa, Ethiopia: unmatched case–control 
study. International. J Women's Health. (2021) 13:101–10. doi: 10.2147/
IJWH.S292588

 33. Duche H, Tsegay AT, Tamirat KS. Identifying risk factors of breast cancer among 
women attending selected hospitals of Addis Ababa city: Hospital-based unmatched 
case-control study. Breast Cancer: Targets and Therapy. (2021) 13:189–97. doi: 10.2147/
BCTT.S293867

 34. Hassen F, Enquselassie F, Ali A, Addissie A, Taye G, Tsegaye A, et al. Association 
of risk factors and breast cancer among women treated at Tikur Anbessa specialized 
hospital, Addis Ababa, Ethiopia: a case–control study. BMJ Open. (2022) 12:e060636. 
doi: 10.1136/bmjopen-2021-060636

 35. Letta G. Magnitude of breast and cervical cancer and associated risk factors of 
breast cancer in Addis Ababa. Ethiopia: Addis Ababa University (2013).

 36. Girma T. The Association of Obesity and Dyslipidemia with breast Cancer risk 
among newly diagnosed pre- and postmenopausal women at Y12HMC. Addis Ababa, 
Ethiopia: Addis Ababa University, Repository. (2021).

 37. Mengesha H. Association of non breast feeding and breast cancer among patients 
on chemotherapy and radiotherapy at Tikur Anbessa specialized hospital: A case-control 
study. Jesuit Historical Institute in Africa. (2015).

 38. Kebede S, Alemu T, Mekonnen ADeterminants of breast cancer among women 
attending oncology units in selected health facilities of Hawassa City, Sidama Region, 
Southern Ethiopia. case-control study. Front Oncol. (2023) 14:14. doi: 10.3389/
fonc.2024.1352191

 39. Shalamo T. Predictors of breast Cancer among women attending Hawassa 
university comprehensive specialized hospital, Hawassa, Ethiopia: A Hospital-Based 
Unmatched Case Control Study. Hawasa University Repository. (2022).

 40. Bagnardi V, Rota M, Botteri E, Tramacere I, Islami F, Fedirko V, et al. Alcohol 
consumption and site-specific cancer risk: a comprehensive dose–response meta-
analysis. British J Cancer. (2015) 112:580–93. doi: 10.1038/bjc.2014.579

 41. Poorolajal J, Heidarimoghis F, Karami M, Cheraghi Z, Gohari-Ensaf F, Shahbazi 
F, et al. Factors for the primary prevention of breast Cancer: a Meta-analysis of 
prospective cohort studies. J Res Heal Sci. (2021) 21:e00520. doi: 10.34172/jrhs.2021.57

 42. Rachdaoui N, Sarkar DKJE, Clinics M. Effects of alcohol on the endocrine system. 
Endocrinol Metab Clin. (2013) 42:593–615. doi: 10.1016/j.ecl.2013.05.008

 43. Seitz HK, Stickel F. Molecular mechanisms of alcohol-mediated carcinogenesis. 
Nat Rev Cancer. (2007) 7:599–612. doi: 10.1038/nrc2191

 44. Coronado GD, Beasley J, Livaudais J. Alcohol consumption and the risk of breast 
cancer. Salud Publica Mex. (2011) 53:440–7.

 45. Zhang CX, Ho SC, Chen YM, Fu JH, Cheng SZ, Lin FY. Greater vegetable and fruit 
intake is associated with a lower risk of breast cancer among Chinese women. Int J 
Cancer. (2009) 125:181–8. doi: 10.1002/ijc.24358

 46. Liu X-O, Huang Y-B, Gao Y, Chen C, Yan Y, Dai H-J, et al. Association between 
dietary factors and breast cancer risk among Chinese females: systematic review and 
meta-analysis. Asian Pac J Cancer Prev. (2014) 15:1291–8. doi: 10.7314/
APJCP.2014.15.3.1291

 47. Farvid MS, Barnett JB, Spence ND. Fruit and vegetable consumption and incident 
breast cancer: a systematic review and meta-analysis of prospective studies. Br J Cancer. 
(2021) 125:284–98. doi: 10.1038/s41416-021-01373-2

 48. Zhang L, Huang S, Cao L, Ge M, Li Y, Shao J. Vegetable-fruit-soybean dietary 
pattern and breast cancer: a meta-analysis of observational studies. J Nutr Sci Vitaminol. 
(2019) 65:375–82. doi: 10.3177/jnsv.65.375

 49. Griffiths K, Aggarwal BB, Singh RB, Buttar HS, Wilson D, De Meester F. Food 
antioxidants and their anti-inflammatory properties: a potential role in cardiovascular 
diseases and cancer prevention. Diseases. (2016) 4:28. doi: 10.3390/diseases4030028

 50. Schwingshackl L, Hoffmann G. Mediterranean dietary pattern, inflammation and 
endothelial function: a systematic review and meta-analysis of intervention trials. Nutr 
Metab Cardiovasc Dis. (2014) 24:929–39. doi: 10.1016/j.numecd.2014.03.003

 51. He J, Gu Y, Zhang S. Consumption of vegetables and fruits and breast cancer 
survival: a systematic review and meta-analysis. Sci Rep. (2017) 7:599. doi: 10.1038/
s41598-017-00635-5

 52. McGuire S. US department of agriculture and US department of health and human 
services, dietary guidelines for Americans, 2010. Washington, DC: US government 
printing office, January 2011. Adv Nutr. (2011) 2:293–4. doi: 10.3945/an.111.000430

 53. Kanaya N, Adams L, Takasaki A, Chen S. Whole blueberry powder inhibits 
metastasis of triple negative breast cancer in a xenograft mouse model through 
modulation of inflammatory cytokines. Nutr Cancer. (2014) 66:242–8. doi: 
10.1080/01635581.2014.863366

 54. Bradbury KE, Appleby PN, Key TJ. Fruit, vegetable, and fiber intake in relation to 
cancer risk: findings from the European prospective investigation into Cancer and 
nutrition (EPIC). Am J Clin Nutr. (2014) 100:394S–8S. doi: 10.3945/ajcn.113.071357

 55. Farvid MS, Chen WY, Michels KB, Cho E, Willett WC, Eliassen AH. Fruit and 
vegetable consumption in adolescence and early adulthood and risk of breast cancer: 
population based cohort study. BMJ. (2016) 353:343. doi: 10.1136/bmj.i2343

 56. Fu Z, Deming SL, Fair AM, Shrubsole MJ, Wujcik DM, Shu X-O, et al. Well-done 
meat intake and meat-derived mutagen exposures in relation to breast cancer risk: the 
Nashville breast health study. Breast Cancer Res Treat. (2011) 129:919–28. doi: 10.1007/
s10549-011-1538-7

 57. Inoue-Choi M, Sinha R, Gierach GL, Ward MH. Red and processed meat, nitrite, 
and heme iron intakes and postmenopausal breast cancer risk in the NIH-AARP D iet 
and H ealth S tudy. Int J Cancer. (2016) 138:1609–18. doi: 10.1002/ijc.29901

 58. Go Y, Chung M, Park Y. Dietary patterns for women with triple-negative breast 
cancer and dense breasts. Nutr Cancer. (2016) 68:1281–8. doi: 
10.1080/01635581.2016.1225102

 59. Xia H, Ma S, Wang S, Sun G. Meta-analysis of saturated fatty acid intake and breast 
cancer risk. Medicine. (2015) 94:e2391. doi: 10.1097/MD.0000000000002391

 60. Playdon MC, Ziegler RG, Sampson JN, Stolzenberg-Solomon R, Thompson HJ, 
Irwin ML, et al. Nutritional metabolomics and breast cancer risk in a prospective study. 
Am J Clin Nutr. (2017) 106:637–49. doi: 10.3945/ajcn.116.150912

 61. Farvid MS, Stern MC, Norat T, Sasazuki S, Vineis P, Weijenberg MP, et al. 
Consumption of red and processed meat and breast cancer incidence: a systematic 
review and meta-analysis of prospective studies. Int J Cancer. (2018) 143:2787–99. doi: 
10.1002/ijc.31848

 62. Hosseinzadeh M, Ziaei JE, Mahdavi N, Aghajari P, Vahidi M, Fateh A, et al. Risk 
factors for breast cancer in Iranian women: a hospital-based case-control study in Tabriz, 
Iran. J Breast Cancer. (2014) 17:236. doi: 10.4048/jbc.2014.17.3.236

 63. Chang Y-J, Hou Y-C, Chen L-J, Wu J-H, Wu C-C, Chang Y-J, et al. Is vegetarian 
diet associated with a lower risk of breast cancer in Taiwanese women? BMC Public 
Health. (2017) 17:1–9. doi: 10.1186/s12889-017-4819-1

 64. Mozaffarian D, Hao T, Rimm EB, Willett WC, Hu FB. Changes in diet and lifestyle 
and long-term weight gain in women and men. N Engl J Med. (2011) 364:2392–404. doi: 
10.1056/NEJMoa1014296

https://doi.org/10.3389/fnut.2025.1499634
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3390/nu9121331
https://doi.org/10.35946/arcr.v40.2.11
https://doi.org/10.1007/s10549-016-4047-x
https://doi.org/10.1093/jnci/djs635
https://doi.org/10.5604/17322693.1028764
https://doi.org/10.1371/journal.pone.0055374
https://doi.org/10.1371/journal.pone.0055374
https://doi.org/10.1002/ijc.27958
https://doi.org/10.1017/S1368980009990425
https://doi.org/10.1017/S1368980009990425
https://doi.org/10.3945/ajcn.2009.28796
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.15171/ijhpm.2014.71
https://doi.org/10.1016/j.jclinepi.2011.11.014
https://doi.org/10.2147/IJWH.S292588
https://doi.org/10.2147/IJWH.S292588
https://doi.org/10.2147/BCTT.S293867
https://doi.org/10.2147/BCTT.S293867
https://doi.org/10.1136/bmjopen-2021-060636
https://doi.org/10.3389/fonc.2024.1352191
https://doi.org/10.3389/fonc.2024.1352191
https://doi.org/10.1038/bjc.2014.579
https://doi.org/10.34172/jrhs.2021.57
https://doi.org/10.1016/j.ecl.2013.05.008
https://doi.org/10.1038/nrc2191
https://doi.org/10.1002/ijc.24358
https://doi.org/10.7314/APJCP.2014.15.3.1291
https://doi.org/10.7314/APJCP.2014.15.3.1291
https://doi.org/10.1038/s41416-021-01373-2
https://doi.org/10.3177/jnsv.65.375
https://doi.org/10.3390/diseases4030028
https://doi.org/10.1016/j.numecd.2014.03.003
https://doi.org/10.1038/s41598-017-00635-5
https://doi.org/10.1038/s41598-017-00635-5
https://doi.org/10.3945/an.111.000430
https://doi.org/10.1080/01635581.2014.863366
https://doi.org/10.3945/ajcn.113.071357
https://doi.org/10.1136/bmj.i2343
https://doi.org/10.1007/s10549-011-1538-7
https://doi.org/10.1007/s10549-011-1538-7
https://doi.org/10.1002/ijc.29901
https://doi.org/10.1080/01635581.2016.1225102
https://doi.org/10.1097/MD.0000000000002391
https://doi.org/10.3945/ajcn.116.150912
https://doi.org/10.1002/ijc.31848
https://doi.org/10.4048/jbc.2014.17.3.236
https://doi.org/10.1186/s12889-017-4819-1
https://doi.org/10.1056/NEJMoa1014296


Mekonen et al. 10.3389/fnut.2025.1499634

Frontiers in Nutrition 10 frontiersin.org

 65. Aljamali NM, Mujjed AN, Jasim DA. Relationship between food type and 
increased risk of Cancer. J Biomedical Res Clin Rev. (2022) 6:01–6. doi: 
10.31579/2692-9406/107

 66. Fiolet T, Srour B, Sellem L, Kesse-Guyot E, Allès B, Méjean C, et al. Consumption 
of ultra-processed foods and cancer risk: results from NutriNet-Santé prospective 
cohort. BMJ. (2018) k322. doi: 10.1136/bmj.k322

 67. Farvid MS, Cho E, Chen WY, Eliassen AH, Willett WC. Premenopausal dietary 
fat in relation to pre-and post-menopausal breast cancer. Breast Cancer Res Treat. (2014) 
145:255–65. doi: 10.1007/s10549-014-2895-9

 68. Sieri S, Chiodini P, Agnoli C, Pala V, Berrino F, Trichopoulou A, et al. Dietary fat 
intake and development of specific breast cancer subtypes. J Natl Cancer Inst. (2014) 
106:68. doi: 10.1093/jnci/dju068

 69. Dandamudi A, Tommie J, Nommsen-Rivers L, Couch S. Dietary patterns and 
breast cancer risk: a systematic review. Anticancer Res. (2018) 38:3209–22. doi: 10.21873/
anticanres.12586

 70. Kristeva M, Suprun A, Ghaffar E, Wallis C. Adult Medulloblastoma: occurrence 
of a rare event. Cureus. (2018) 10:3000. doi: 10.7759/cureus.3000

 71. De Cicco P, Catani MV, Gasperi V, Sibilano M, Quaglietta M, Savini I. Nutrition 
and breast cancer: a literature review on prevention, treatment and recurrence. Nutrients. 
(2019) 11:1514. doi: 10.3390/nu11071514

 72. Boeke CE, Eliassen AH, Chen WY, Cho E, Holmes MD, Rosner B, et al. Dietary 
fat intake in relation to lethal breast cancer in two large prospective cohort studies. 
Breast Cancer Res Treat. (2014) 146:383–92. doi: 10.1007/s10549-014-3005-8

https://doi.org/10.3389/fnut.2025.1499634
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.31579/2692-9406/107
https://doi.org/10.1136/bmj.k322
https://doi.org/10.1007/s10549-014-2895-9
https://doi.org/10.1093/jnci/dju068
https://doi.org/10.21873/anticanres.12586
https://doi.org/10.21873/anticanres.12586
https://doi.org/10.7759/cureus.3000
https://doi.org/10.3390/nu11071514
https://doi.org/10.1007/s10549-014-3005-8

	Dietary factors associated with breast cancer among women in Ethiopia: a systematic review and meta-analysis of case–control studies
	Background
	Methods
	Searching strategies and tools
	Eligibility criteria
	Studies selection
	Outcome variable and exposures
	Quality assessment
	Data analysis

	Results
	Primary studies selection process
	Characteristics of the included studies
	Meta-regression

	Discussion
	Strengths and limitations of the study

	Conclusion

	References

