
Copyright © 2025 by Author/s and Licensed by Modestum. This is an open access article distributed under the Creative Commons Attribution License which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.  

 

Electronic Journal of General Medicine 
2025, 22(2), em637 

e-ISSN: 2516-3507 

https://www.ejgm.co.uk/  Original Article OPEN ACCESS 
 

 

Unveiling the spice of life: Exploring the impact of spicy food 

consumption on breast cancer risk through a comparative study 
 

Leni Merdawati 1* , Wei-Shan Chin 2 , Reni Prima Gusty 1 , Hui-Chuan Huang 3  

 
1 Department of Medical-Surgical Nursing, Faculty of Nursing, Universitas Andalas, Padang, Sumatera Barat, INDONESIA 
2 School of Nursing, College of Medicine, National Taiwan University, Taipei, TAIWAN 
3 School of Nursing, College of Nursing, Taipei Medical University, Taipei, TAIWAN 

*Corresponding Author: lenimerdawati@nrs.unand.ac.id  

 

Citation: Merdawati L, Chin W-S, Gusty RP, Huang H-C. Unveiling the spice of life: Exploring the impact of spicy food consumption on breast 

cancer risk through a comparative study. Electron J Gen Med. 2025;22(2):em637. https://doi.org/10.29333/ejgm/16009 

 

ARTICLE INFO  ABSTRACT 

Received: 23 Mar. 2024 

Accepted: 27 Oct. 2024 

 Purpose: To examine the association between spicy food consumption and the risk of breast cancer in females.  

Methods: A cross-sectional comparative study was conducted, involving 84 females diagnosed with breast cancer 

and 84 age-matched females without the disease. Data collection included measurements of demographic 

characteristics, reproductive factors, lifestyle, and dietary habits. To assess the association between spicy food 

consumption and the risk of breast cancer, a logistic regression model was employed. 

Results: Spicy food consumption of more than six days/week resulted in a high risk for the occurrence of breast 
cancer (odds ratio = 2.72; 95% confidence interval, 1.06~6.98). The partial correlation test confirmed a significant 

positive correlation between frequent spicy food consumption and breast cancer risk.  

Conclusions: Spicy food consumption more than six days a week poses a higher risk of breast cancer risk. 

Education and health management strategies may help reduce the risk of breast cancer. 

Keywords: breast cancer, capsaicin, females, spicy, risk 
 

INTRODUCTION 

Breast cancer is the most common cause of cancer deaths 

for females worldwide [1]. In 2020, there were 7.8 million 

women with breast cancer [2], and the worldwide incidence of 

females with breast cancer is projected to reach approximately 

3.2 million new cases per year by 2050 [3]. Women with breast 

cancer who receive a diagnosis and treatment may have 

various distressing symptoms such as fatigue, pain, anxiety, 

and depression that worsen their quality of life [4]. Thus, 

promoting women’s health to prevent breast cancer is an 

important public health issue. 

Previous studies found that many influential factors can 

contribute to the occurrence of breast cancer, including a 

family history of breast cancer [5], age of menarche, higher age 

at the first pregnancy [6], obesity [7], smoking [8], and low 

physical activity [9]. Additionally, dietary habits, such as a high 

intake of red meat and fats, and sparse fruit and vegetable 

consumption, are also important risk factors related to the 

occurrence of breast cancer [10]. Recent studies proposed that 

high spicy food consumption was associated with risks of 

gastric and colon cancers [11]. However, the association of 

spicy food consumption with breast cancer remains unclear. 

Spicy foods mainly contain capsaicin, the main irritant and 

pungent agent in chilies and red peppers [12]. Capsaicin was 

shown to alter several genes involved in cancer cell survival, 

growth arrest, angiogenesis, and metastasis [13]. In addition, a 

study conducted in Korea found that capsaicin alters the 

metabolism of chemical carcinogens and might promote 

carcinogenesis at high doses [14]. To the present, only two 

studies examine the association between spicy food and breast 

cancer; however, the results were controversial. One study that 

applied a specific kind of spicy food found that pepper was 

correlated with breast cancer [15]. The other one did not show 

an association, and various confounders were not adjusted for 

with regard to the occurrence of breast cancer [16]. Differences 

in exposure selection and inadequate statistical analysis may 

be possible reasons for the discrepancies. Thus, further studies 

examining the association between exposure to spicy food and 

breast cancer incidence and while adjusts for confounding 

factors. 

Chilies and red peppers are widely used as spices in various 

foods and are essential ingredients in numerous cuisines 

around the world, especially in Asian countries [17]. 

Investigations of the effects of spicy food on breast cancer may 

contribute to dietary education for achieving healthy and safe 

diet. Thus, this study aimed to examine the association 

between spicy food consumption intake and breast cancer 

incidence in a female population. By identifying the effect of 

spicy food on breast cancer, suitable dietary education can be 

provided for women who consume spicy foods to reduce 

and/or prevent the risks of breast cancer. 
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METHODS 

Study Design and Participants 

A cross-sectional study with a case-reference design and 

convenience sampling method was conducted to recruit study 

participants between July and August 2018. A case group with 

breast cancer and a reference group without breast cancer 

were recruited to investigate the correlation of spicy food 

consumption with breast cancer. Women with a diagnosis of 

breast cancer were recruited from a public hospital in West 

Sumatera, Indonesia, when they visited the hospital for a 

regular examination. The inclusion criteria of cases were  

(1) being more than 18 years,  

(2) having been diagnosed with breast cancer and having 

received a mastectomy, chemotherapy, or radiation 

therapy, and  

(3) being able to communicate and complete the study 

questionnaires.  

An age-matched reference group was selected from the 

same hospital. Women who received a medical check-up or 

accompanied their families to a general medical or surgical 

outpatient department were recruited as a reference group. 

The inclusion criteria for the reference group were  

(1) age more than 18 years and  

(2) a female gender.  

Both case and control groups excluded participants who 

had a history of other cancers or cognitive impairment to avoid 

misestimating the correlation between spicy food 

consumption and breast cancer. This study was reported 

according to the strengthening the reporting of observational 

studies in epidemiology [18]. 

The sample size calculation for this study was based on a 

two-tailed α of 0.05, a power of 0.80, and an effect size of 0.30, 

referenced from a small to moderate effect size (effect size of 

0.30) of examining spicy food and breast cancer risk from 

previous studies [15, 16]. Ultimately, it was determined that 84 

participants in each group were needed for this study. 

Measurements 

Demographic characteristics 

Demographic characteristics comprised age (i.e.,  55 or < 

55 years), level of education (i.e., elementary school, junior 

high school, senior high school, and college), family history of 

breast cancer (yes or no), marital status, and body mass index 

(BMI) ( 24 or < 24 kg/m2). 

Reproductive factors 

Reproductive factors comprised the age of menarche (< 12 

or  12 years), age at first pregnancy ( 30 or < 30 years), 

duration of breastfeeding (< 12 or  12 months), the status of 

menopause (yes or no), and the use of regular oral hormonal 

contraceptives (yes or no). 

Lifestyle and dietary habits 

Lifestyle factors comprise smoking (yes/no) and regular 

exercise (yes/no). In terms of dietary habits, participants were 

asked to specify the frequency of consuming spicy foods, 

animal fat, fruits, and vegetables each week. Spicy food 

consumption was defined as the intake of fresh chilies, 

peppers, chili sauce, or other strongly flavored food with a meal 

[19]. Spicy food consumption was assessed with the question, 

“Do you eat spicy food with your meals?” and “How many days 

(0 to 7 days) in a week do you consume spicy food?” The 

definition of animal fat was food derived from chicken, beef, 

and other sources of animal fat [20]. The frequency of animal 

fat consumption was determined by the question, “How many 

days (0 to 7 days) in a week do you consume animal fat?” 

Natural fruits and vegetables rather than dried fruits and 

vegetables were assessed. Respondents rated consumption 

from 0 to 7 days to demonstrate the actual numbers of days 

they consumed fruits and vegetables. The results of dietary 

habits were categorized into high (≥ 6 days) or low (< 6 days). 

Data Collection and Ethics 

Participation in this study was entirely voluntary, with all 

participants informed of their right to withdraw at any time 

without repercussions. Before data collection, informed 

consent was obtained, ensuring participants understood the 

study’s purpose, procedures, and rights, including 

confidentiality and anonymity. Data collection was conducted 

by ten trained assistants following written consent, with each 

participant undergoing a face-to-face interview to complete 

the questionnaires. The study received approval from the 

committee of the medical research ethics of the Dr. M. Djamil 

Hospital (IRB No.PE.219.2018). 

Statistical Analyses 

All statistical analyses were performed using SPSS 22.0 

software (SPSS, Chicago, IL, USA). A Chi-squared test was used 

to compare differences in demographic characteristics, 

reproductive factors, dietary habits, and lifestyle factors 

between the case and reference groups. A binary logistic 

regression analysis was used to examine the association of 

spicy foods with breast cancer. In model 1, variables with a p ≤ 

0.20 in the Chi-squared test were entered into the univariate 

logistic regression analysis to examine influential factors of 

breast cancer [21]. In model 2, a multivariate logistic regression 

analysis was performed to test the correlation between spicy 

food consumption and breast cancer risk after adjusting for 

significant factors identified in model 1. A partial correlation 

coefficient was conducted to confirm the correlation between 

the frequency of weekly spicy food consumption and breast 

cancer risk. Statistical significance was defined as any p < 0.05. 

RESULTS 

Demographic Characteristics, Reproductive Factors, 

Lifestyle, and Dietary Habits 

In total, 84 patients with breast cancer and 84 reference 

participants without breast cancer were recruited for this 

study. Table 1 summarizes the study participants’ 

demographics, reproductive factors, lifestyle, and dietary 

habits. Results showed that the ages, educational levels, and 

marital status of participants with breast cancer were similar to 

those of the reference group (p > 0.05), indicating that a 

comparable reference group was included in the study. 

In contrast to the reference group without breast cancer, 

the breast cancer group showed significant differences in the 

family history of breast cancer, BMI, age of menarche, age of 

first pregnancy, duration of breastfeeding, the use of oral 

hormonal drugs, and smoking behaviors (all p < 0.05). The 

breast cancer group had higher percentages with a family 
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history of breast cancer (13.1% vs. 3.6%), with a high BMI 

(58.3% vs. 16.7%), with a younger age of menarche (< 12 years) 

(52.4% vs.11.9%), with older age at first pregnancy (> 30 years) 

(22.6% vs. 6.0%), with a shorter duration of breastfeeding (< 12 

months) (61.9% vs. 23.8%), with those taking oral hormonal 

drugs (84.1% vs. 59.0%), and with smoking behavior (10.7% vs. 

2.4%) than the reference group without breast cancer. 

 Moreover, the breast cancer group had significantly higher 

percentages of weekly spicy food (51.2% vs. 28.6%) and animal 

fat consumption (27.4% vs. 13.1%) compared to the reference 

group without breast cancer (p < 0.05). 

Risk Factors of Breast Cancer in Women With Breast Cancer 

After considering risk factors with a p < 0.20, the univariate 

logistic regression showed that age (odds ratio [OR] = 1.58; 95% 

confidence interval [CI], 0.81~13.09), family history (OR = 4.07; 

CI, 1.09~15.16), BMI (OR = 7.00.; CI, 3.41~14.37), age of 

menarche (OR = 8.14.; CI, 3.71~17.88), age at first pregnancy 

(OR = 4.62.; CI, 1.64~13.05), duration of breastfeeding of < 12 

months (OR = 5.20; CI, 2.67~10.14), the use of oral hormonal 

contraceptives (OR = 3.13; CI, 1.54~6.53), and regular exercise 

(OR = 2.16; CI, 0.92~4.99) were correlated with the breast cancer 

risk.  

In addition, those participants with spicy food 

consumption of more than 6 days per week (OR = 2.62; CI, 

1.39~4.96) and greater animal fat consumption (OR = 2.50; CI, 

1.13~5.54) had higher risks of breast cancer (Table 2). 

The multivariate logistic regression further confirmed that 

those who consumed spicy foods more than 6 days a week had 

a higher risk of breast cancer compared to those who 

consumed spicy foods fewer than 6 days a week (OR = 2.72; CI, 

1.06~6.98) after adjusting for age, family history, BMI, age of 

menarche, age at first pregnancy, duration of breastfeeding, 

the use of oral hormonal medications, regular exercise, and 

animal fat consumption (Table 2). 

The Association of Spicy Food Consumption With the Risk 

of Breast Cancer 

Partial correlation analysis further demonstrated a positive 

correlation between weekly spicy food consumption and 

breast cancer risk after controlling for family history, BMI, age 

of menarche, age at first pregnancy, duration of breastfeeding, 

the use of oral hormonal medications, a smoking habit, and 

animal fat consumption (r = 0.379, p < 0.001). The findings 

showed that high-frequency consumption of spicy foods might 

increase the risk of developing breast cancer (Figure 1). 

Table 1. Group comparison of demographic characteristics, 

reproductive factors, lifestyle, and dietary habits 

 
WBC (N = 84) WOBC (N = 84) 

X2 p 
N % N % 

Age 1.82 .177 

 55 years old 29 34.5 21 25.0   

 55 years old 55 65.5 63 75.0   

Level of education 0.99 .318 

Low 77 91.7 73 86.9   

High 7 8.3 11 13.1   

Marital status 0.64 .42 

Married 67 79.9 71 84.5   

Divorce/others 17 20.2 13 15.5   

Family history with breast cancer 4.98 .026 

Yes 11 13.1 3 3.6   

No 73 86.9 81 96.4   

BMI, kg/m2 31.11 < .001 

 24 49 58.3 14 16.7   

< 24 35 41.7 70 18.3   

Age of menarche 31.54 < .001 

< 12 years old 44 52.4 10 11.9   

 12 years old 40 47.6 74 88.1   

Age at first pregnancy 9.52 .002 

 30 years old 19 22.6 5 6.0   

< 30 years old 65 77.4 79 94.0   

Duration of breast feeding 24.88 < .001 

 12 m 52 61.9 20 23.8   

 12 m 32 38.1 64 76.2   

Status of menopause 1.14 .285 

Yes 66 78.6 60 71.5   

No 15 17.9 34 40.5   

The use of oral hormonal drugs 10.40 .001 

Yes 69 84.1 49 59.0   

No 13 15.9 34 41.0   

Smoking 4.76 .029 

Yes 9 10.7 2 2.4   

No 75 89.3 82 97.6   

Regular exercise 3.37 .066 

No 74 88.1 65 77.4   

Yes 10 11.9 19 22.6   

Spicy food consumption 8.96 .003 

 6 43 51.2 24 28.6   

 6 41 48.8 60 71.4   

Animal fat consumption 5.31 .021 

 6 23 27.4 11 13.1   

 6 61 72.6 73 86.9   

Fruit/vegetables 0.20 .647 

< 6 74 88.1 72 85.7   

 6 10 11.9 12 14.3   

Note. WBC: With breast cancer & WOBC: Without breast cancer 

Table 2. Determinants of breast cancer by binary logistic 

regression 

 
Univariate LR Multivariate LR 

OR (95% CI) p OR (95% CI) p 

Age 

 55/< 55 

years old 
1.58 (0.81-3.09) .178 - - - 

Family history 

Yes/no 4.07 (1.09-15.16) .037 5.54 (0.78-39.15) .086 

BMI, kg/m2 

 24/< 24 7.00 (3.41-14.37) < .001 3.52 (1.40-8.88) .008 

Age of menarche, y 

< 12/ 12 

years old 
8.14 (3.71-17.88) < .001 6.75 (2.45-18.63) < .001 

Age at first pregnancy, y 

 30/< 30 

years old 
4.62 (1.64-13.05) .004 6.59 (1.73-25.07) .006 

Duration of breast feeding (months) 

 12/ 12 

months 
5.20 (2.67-10.14) < .001 7.35 (2.86-18.78) < .001 

The use of oral hormonal drugs 

Yes/no 3.13 (1.54-6.35) .002 4.68 (1.62-13.54) .004 

Smoking 

Yes/no 0.05 (0.04-.097) .046 3.06 (0.36-25.87 .304 

Regular exercise 

No/yes 2.16 (0.92-4.99) .070 - - - 

Spicy food consumption 

 6/< 6 2.62 (1.39-4.96) .003 2.72 (1.06-6.98) .037 

Animal fat consumption 

 6/< 6 2.50 (1.13-5.54 .024 2.49 (0.80-7.69) .114 

Note. LR: Logistic regression 
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DISCUSSION 

Regarding dietary habits, highly processed foods and foods 

with high contents of sugar and animal fat are known to be 

correlated with breast cancer risk [22]. Our findings further 

proposed that females who consumed spicy foods more than 6 

days weekly had a higher risk of breast cancer than those with 

weekly spicy food consumption of fewer than 6 days. Previous 

studies found that spicy food was a significant risk factor for 

breast cancer [15, 16]. However, those studies did not provide 

a clear frequency of spicy food consumption. They did not 

adjust for possible confounding factors and thus may have 

misestimates the association between exposure to spicy foods 

and breast cancer incidence. Our study surveyed the frequency 

of spicy food consumption, considered all possible risk factors 

in the risk estimation, and recruited an age-matched reference 

group to examine the correlation between consuming spicy 

food and breast cancer risks. Thus, the results of consuming 

spicy food more than 6 days a week, possibly increasing the 

breast cancer risk, could be reliable. 

The results attained in this study support the hypothesis 

that spicy foods are correlated with breast cancer and that a 

high-frequency spicy food intake can increase the risk of 

developing breast cancer. A possible explanation is that spicy 

foods mainly contain capsaicin, the main irritant and pungent 

agent that can cause cancer development [17]. Whether 

capsaicin acts as a carcinogen or as a cancer-preventive agent 

remains controversial [23]. However, high-dose capsaicin 

intake was found to cause changes in chemical metabolism 

and increase carcinogenesis [24]. Moreover, a previous study 

found that medium-high capsaicin intake can increase gastric 

cancer and oral cancer compared to low intake [25]. Thus, high-

dose capsaicin consumption may be correlated with cancer 

risks. Because our study could not identify an accurate dose of 

capsaicin components in spicy foods, consuming a high 

frequency of spicy foods might take in more capsaicin and 

increase breast cancer risk. Suitable dietary education 

regarding decreasing spicy foods or capsaicin intake to reduce 

the occurrence of breast cancer should be provided for the 

general population, particularly women. More well-designed 

studies should be considered. 

Another possible reason explaining the association 

between exposure to spicy food and breast cancer is that high 

consumption of animal fats from red meat and full-fat dairy is 

associated with a 33% increased of breast cancer in 

premenopausal women [26]. Previous studies found that salty 

foods, processed foods, and animal fats were correlated with 

cancer risks [22, 27]. A high salt intake level is known to 

increase DNA synthesis and the proliferation of damaged cells 

and induce angiogenesis and immune dysfunction, all of which 

play direct roles in cancer proliferation [28, 29]. Moreover, high 

processed food consumption was also associated with 

increased breast cancer risks due to nitrite contents and food 

preservatives [30, 31]. Because consuming spicy foods is not 

equivalent to using pure capsaicin, the possible harmful effects 

of subordinate materials in spicy food like processed meats, 

salty foods, and animal fats with breast cancer risk should be a 

consideration. 

The main dietary staple among the Minangkabau (West 

Sumatra Province) in Indonesia includes foods rich in fat, often 

cooked with coconut milk and fried using coconut oil as a daily 

staple. However, using coconut and its derivatives has been 

flagged as a health concern [32]. Additionally, previous 

research has highlighted that frequent consumption of fried 

foods has been linked to an elevate likelihood of developing 

breast cancer [33]. Our study revealed that a significant 

majority of breast cancer patients (88.1%) consumed fruits and 

vegetables less than six times per week. Therefore, inadequate 

vegetable intake might contribute to a risk factor for breast 

cancer [33]. It is crucial to note that consuming spicy foods 

alone is not a direct cause of breast cancer, as various dietary 

and lifestyle factors contribute to this complex disease. 

Furthermore, focusing exclusively on the patients with breast 

cancer in West Sumatra may limit the broader applicability of 

our results to other populations with different patterns and 

genetics backgrounds. Thus, longitudinal studies would be 

necessary to explore causal relationships more robustly.  

Breast cancer genes like breast cancer gene 1 (BRCA1) and 

breast cancer gene 2 (BRCA2) mutation are at risk of breast 

cancer. Previous research indicates that the BRCA1 and BRCA2 

genes are associated with an increased risk of breast cancer. 

Studies have found that 60% of women with mutations in these 

genes have a higher risk of developing breast cancer. Moreover, 

approximately 30% to 40% of breast cancer patients with 

BRCA1 or BRCA2 mutations may develop contralateral breast 

cancer within 20 years of their initial diagnosis, compared to 

the general population [34, 35]. Consequently, it is crucial for 

future studies to include considerations of BRCA1 and BRCA2 

gene factors.  

In this study, the breast cancer group had significantly 

higher frequencies of a family history of breast cancer, high 

BMI, younger age of menarche, older age of first pregnancy, 

shorter duration of breastfeeding, use of oral hormonal drugs, 

and smoking behaviors compared to the reference group 

without breast cancer. Previous studies confirmed that these 

risk factors were correlated with breast cancer risks [36, 37]. 

Moreover, women who had two or more relatives with breast 

cancer have the strongest risk factor of breast cancer risk and 

combination of family history and relatives age at diagnosis [5]. 

Thus, the recruited breast cancer group may be 

representative. Also, the reference group was of a similar age 

and had a similar educational level and marital status to the 

breast cancer group, indicating that a comparable reference 

group was recruited for this study. Thus, the results examining 

the association of spicy foods with breast cancer should be 

reliable by using comparable case and control groups. 

 

Figure 1. The relationship between spicy food consumption 

frequency weekly and breast cancer (partial correlation 

coefficient after adjusting family history, BMI, age of menarche, 

age at first pregnancy, duration of breastfeeding, use of oral 

hormonal mecation, and animal fat consumption: r = 0.379 & p 

< 0.001) (Source: Authors’ own elaboration, from partial 

correlation analysis) 



 Merdawati et al. / ELECTRON J GEN MED, 2025;22(2):em637 5 / 6 

Limitations and Further Direction 

Our study adopted a case-reference group design, an 

adequate sample size, and adjustment for possible covariates; 

thus, the internal validity of this study confirming the 

association of spicy food with breast cancer could be proven. 

However, several limitations need to be considered when 

interpreting the results. First, given the cross-sectional nature 

of the current study, causal relations between spicy food and 

breast cancer cannot be drawn. Second, the study population 

was recruited from females in one community in Indonesia, so 

the generalizability of the findings to other countries and males 

is limited. Because spicy food comprises all foods that contain 

chilies or pepper, similar to other countries, further studies 

identifying the association between spicy food and breast 

cancer in other countries or populations should be conducted. 

Third, our study adopted a self-reporting method to collect 

data on dietary habits that may have caused a recall bias. 

Because a clear definition of spicy food, concrete responses, 

and well-trained research assistants were used to complete 

data collection, these may have reduced the risk of recall bias 

[38]. Finally, various risk factors for breast cancer were 

included in the study; however, genes related to breast cancer, 

such as BRCA1 and BRCA2, were not examined. Further studies 

incorporating gene assessments, dietary habits, and other risk 

factors on breast cancer risk should be considered. 

CONCLUSIONS 

Our study utilized a case-reference study design and 

confirmed that spicy food consumption for more than 6 days a 

week poses a higher breast cancer risk than consumption for 

fewer than 6 days. Furthermore, a high frequency of spicy food 

might increase the risk of developing breast cancer. Spicy 

foods are some of the most often consumed foods included in 

the daily diet in some 2countries, such as Mexico, Indonesia, 

China, and Thailand [39]. Given that a high frequency of spicy 

food was positively associated with a significant increase in the 

risk of breast cancer. Providing health education and 

management regarding the proper intake of spicy foods in the 

daily diet to reduce the risk of developing breast cancer in 

female populations maybe needed. Although capsaicin in spicy 

food may be beneficial for cancer risks [40], more well-

designed studies should be conducted to clarify the optimal 

number of spicy foods or capsaicin for cancer prevention 

should be conducted. 

Author contributions: LM: conducted the cross-sectional study, data 

collection, analysis, drafting, and revised the manuscript; W-SC: 
conducted data analysis and provided intellectual suggestions on 

manuscript revision; RPG: involved in data collection/management; & 

H-CH: provided methodological support, data analysis, and revised the 
manuscript. All authors have agreed with the results and conclusions. 

Funding: This study was supported by grants from the Faculty of 

Nursing, Universitas Andalas Padang, Indonesia with grant number: 
01/SPK/PNBP/FKep/Unand-2018. 

Acknowledgments: The authors would like to thank all breast cancer 
patients and women, the project staff, the public hospital, Dr. M. Djami 

Central General Hospital, Indonesia, and the faculty of nursing, 
Universitas Andalas, Indonesia. 

Ethical statement: This study was approved by the Padang Dr. M. 
Djamil Hospital on 6 September 2018 with approval number 

PE.219.2018. Written informed consents were obtained from the 
participants. 

Declaration of interest: No conflict of interest is declared by the 
authors. 

Data sharing statement: Data supporting the findings and 
conclusions are available upon request from the corresponding author. 

REFERENCES 

1. Azamjah NY, Soltan-Zadeh Y, Zayeri F. Global trend of 

breast cancer mortality rate: A 25-year study. Asian Pac J 

Cancer Prev. 2019;20(7):2015-20. https://doi.org/10.31557/ 

apjcp.2019.20.7.2015 PMid:31350959 PMCid:PMC6745227 

2. WHO. Breast cancer. World Health Organization; 2021. 

Available at: https://www.who.int/news-room/fact-sheets/ 

detail/breast-cancer (Accessed: 22 March 2024). 

3. Tao JJ, Visvanathan K, Wolff AC. Long term side effects of 

adjuvant chemotherapy in patients with early breast 

cancer. Breast. 2015;24 Suppl 2(0 2):S149-53. 

https://doi.org/10.1016/j.breast.2015.07.035 PMid: 

26299406 PMCid:PMC4743500 

4. da Mata Tiezzi, MFB, de Andrade JM, Romao APMS, et al. 

Quality of life in women with breast cancer treated with or 

without chemotherapy. Cancer Nurs. 2017;40(2):108-16. 

https://doi.org/10.1097/ncc.0000000000000370 PMid: 

27070221 

5. Brewer HR, Jones ME, Schoemaker MJ, Ashworth A, 

Swerdlow AJ. Family history and risk of breast cancer: An 

analysis accounting for family structure. Breast Cancer Res 

Treat. 2017;165(1):193-200. https://doi.org/10.1007/ 

s10549-017-4325-2 PMid:28578505 PMCid:PMC5511313 

6. Keum, NN, Greenwood DC, Lee DH, et al. Adult weight gain 

and adiposity-related cancers: A dose-response meta-

analysis of prospective observational studies. J Natl Cancer 

Inst. 2015;107(2):djv088. https://doi.org/10.1093/jnci/djv 

088 PMid:25757865 

7. Kang C, LeRoith D, Gallagher EJ. Diabetes, obesity, and 

breast cancer. Endocrinology. 2018;159(11):3801-12. 

https://doi.org/10.1210/en.2018-00574 PMid:30215698 

PMCid:PMC6202853 

8. Jones ME, Schoemaker MJ, Wright LB, Ashworth A, 

Swerdlow AJ. Smoking and risk of breast cancer in the 

generations study cohort. Breast Cancer Res. 2017;19:118. 

https://doi.org/10.1186/s13058-017-0908-4  

9. Peterson LL, Ligibel JA. Physical activity and vreast cancer: 

An opportunity to improve outcomes. Curr Oncol Rep. 

2018;20(7):50. https://doi.org/10.1007/s11912-018-0702-1 
PMid:29713835 

10. Kotepui M. Diet and risk of breast cancer. Contemp Oncol 

(Pozn). 2016;20(1):13-9. https://doi.org/10.1007/s11912-

018-0702-1  

11. Chen Y-H, Zou X-N, Zheng T-Z, et al. High spicy food intake 

and risk of cancer: A meta-analysis of case-control studies. 

Chin Med J (Engl). 2017;130(18):2241-50. https://doi.org/10 

.4103/0366-6999.213968 PMid:28875961 PMCid: 

PMC5598338 

12. Xiang Q, Tang X, Cui S, et al. Capsaicin, the spicy ingredient 

of chili peppers: Effects on gastrointestinal tract and 

composition of gut microbiota at various dosages. Foods. 

2022;11(5):686. https://doi.org/10.3390/foods11050686 

PMid:35267319 PMCid:PMC8909049 

13. Clark R, Lee S-H. Anticancer properties of capsaicin against 

human cancer. Anticancer Res. 2016;36(3):837-43. 

PMid:26976969 

https://doi.org/10.31557/apjcp.2019.20.7.2015
https://doi.org/10.31557/apjcp.2019.20.7.2015
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://doi.org/10.1016/j.breast.2015.07.035
https://doi.org/10.1097/ncc.0000000000000370
https://doi.org/10.1007/s10549-017-4325-2
https://doi.org/10.1007/s10549-017-4325-2
https://doi.org/10.1093/jnci/djv088
https://doi.org/10.1093/jnci/djv088
https://doi.org/10.1210/en.2018-00574
https://doi.org/10.1186/s13058-017-0908-4
https://doi.org/10.1007/s11912-018-0702-1
https://doi.org/10.1007/s11912-018-0702-1
https://doi.org/10.1007/s11912-018-0702-1
https://doi.org/10.4103/0366-6999.213968
https://doi.org/10.4103/0366-6999.213968
https://doi.org/10.3390/foods11050686


6 / 6 Merdawati et al. / ELECTRON J GEN MED, 2025;22(2):em637 

14. Lee C-YJ, Kim M, Yoon S-Y, Lee C-H. Short-term control of 

capsaicin on blood and oxidative stress of rats in vivo. 

Phytother Res. 2003;17(5):454-8. https://doi.org/10.1002/ 

ptr.1172 PMid:12748978 

15. Do MH, Lee SS, Kim JY, Jung PJ, Lee MH. Fruits, vegetables, 

soy foods and breast cancer in pre- and postmenopausal 

Korean women: A case-control study. Int J Vitam Nutr Res. 

2007;77(2):130-41. https://doi.org/10.1024/0300-9831.77.2. 

130 PMid:17896586 

16. Petro-Nustas W. Health-related behaviors and lifestyle 

factors of patients with breast cancer. Cancer Nurs. 

2002;25(3):219-29. https://doi.org/10.1097/00002820-

200206000-00009 PMid:12040230 

17. Bode AM, Dong Z. The two faces of capsaicin. Cancer Res. 

2011;71(8):2809-14. https://doi.org/10.1158/0008-5472. 

Can-10-3756 PMid:21487045  

18. Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 

2019;13(Suppl 1):S31-4. https://doi.org/10.4103/sja.SJA_ 

543_18 PMid:30930717 PMCid:PMC6398292 

19. Chan WC, Millwood IY, Kartsonaki C, et al. Spicy food 

consumption and risk of gastrointestinal-tract cancers: 

Findings from the China Kadoorie Biobank. Int J Epidemiol. 

2021;50(1):199-211. https://doi.org/10.1093/ije/dyaa275 

PMid:33484129 PMCid:PMC7938514 

20. Barendse W. Should animal fats be back on the table? A 

critical review of the human health effects of animal fat. 

Anim Prod Sci. 2014;54:831-55. https://doi.org/10.1071/AN 

13536  

21. Mickey RM, Greenland S. The impact of confounder 

selection criteria on effect estimation. Am J Epidemiol. 

1989;129(1):125-37. https://doi.org/10.1093/oxford 

journals.aje.a115101 PMid:2910056 

22. Krusinska B, Wadolowska L, Slowinska MA, Biernacki M, 

Drozdowski M, Chadzynski T. Associations of dietary 

patterns and metabolic-hormone profiles with breast 

cancer risk: A case-control study. Nutrients. 

2018;10(12):2013. https://doi.org/10.3390/nu10122013 

PMid:30572623 PMCid:PMC6316263 

23. Fattori V, Hohmann MSN, Rossaneis, AC, Pinho-Ribeiro FA, 

Verri WA. Capsaicin: Current understanding of its 

mechanisms and therapy of pain and other pre-clinical and 

clinical uses. Molecules. 2016;21(7):844. https://doi.org/10. 

3390/molecules21070844 PMid:27367653 PMCid: 

PMC6273101 

24. Lee BM, Park K-K. Beneficial and adverse effects of 

chemopreventive agents. Mutat Res. 2003;523-524:265-78. 

https://doi.org/10.1016/S0027-5107(02)00342-1 PMid: 

12628524 

25. Pabalan N, Jarjanazi H, Ozcelik H. The impact of capsaicin 

intake on risk of developing gastric cancers: A meta-

analysis. J Gastrointest Cancer. 2014;45(3):334-41. 

https://doi.org/10.1007/s12029-014-9610-2 PMid:24756832 

26. Tanne JH. Diets high in animal fats increase risk of breast 

cancer, while painkillers lower risk, studies say. BMJ. 2003; 

327(7408):181. https://doi.org/10.1136/bmj.327.7408.181 

PMCid:PMC1126570 

27. Banda K-J, Chiu H-Y, Hu SH, Yeh H-C, Lin K-C, Huang H-C. 

Associations of dietary carbohydrate and salt consumption 

with esophageal cancer risk: A systematic review and meta-

analysis of observational studies. Nutr Rev. 2020;78(8):688-

98. https://doi.org/10.1093/nutrit/nuz097 PMid:31995192 

28. Amara S, Tiriveedhi V. Inflammatory role of high salt level in 

tumor microenvironment. Int J Oncol. 2017;50(5):1477-81. 

https://doi.org/10.3892/ijo.2017.3936 PMid:28350105 

PMCid:PMC6903888 

29. Fang X, Wei J, He X, et al. Landscape of dietary factors 

associated with risk of gastric cancer: A systematic review 

and dose-response meta-analysis of prospective cohort 

studies. Eur J Cancer. 2015;51(18):2820-32. https://doi.org/ 

10.1016/j.ejca.2015.09.010 PMid:26589974 

30. Farvid MS, Stern MC, Norat T, 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(11):2787-99. https://doi.org/10.1002/ijc. 

31848 PMid:30183083 PMCid:PMC8985652 

31. Javanmardi F, Rahmani J, Ghiasi F, Gahruie HH, Khaneghah 

AM. The association between the preservative agents in 

foods and the risk of breast cancer. Nutr Cancer. 2019;71(8): 

1229-40. https://doi.org/10.1080/01635581.2019.1608266 

PMid:31044613 

32. Lipoeto NI, Mmedsci, Agus Z, Oenzil F, Masrul M, 

Wattanapenpaiboon N. Contemporary minangkabau food 

culture in West Sumatra, Indonesia. Asia Pac J Clin Nutr. 

2001;10(1):10-6. https://doi.org/10.1046/j.1440-6047.2001. 

00201.x PMid:11708602 

33. Marzbani B, Nazari J, Najafi F, et al. Dietary patterns, 

nutrition, and risk of breast cancer: A case-control study in 

the west of Iran. Epidemiol Health. 2019;41:e2019003. 

https://doi.org/10.4178/epih.e2019003 PMid:30754960 

PMCid:PMC6446065 

34. Daly MB, Pal T, Berry MP, et al. Genetic/familial high-risk 

assessment: Breast, ovarian, and pancreatic, version 

2.2021, NCCN clinical practice guidelines in oncology. J Natl 

Compr Canc Netw. 2021;19(1):77-102. https://doi.org/10. 

6004/jnccn.2021.0001 PMid:3340648 

35. Giannakeas V, Lim DW, Narod SA. The risk of contralateral 

breast cancer: A SEER-based analysis. Br J Cancer. 

2021;125(4):601-10. https://doi.org/10.1038/s41416-021-

01417-7 PMid:34040177 PMCid:PMC8368197 

36. Sun Y-S, Zhao Z, Yang Z-N, et al. Risk factors and 

preventions of breast cancer. Int J Biol Sci. 2017; 

13(11):1387-97. https://doi.org/10.4178/epih.e2019003 

PMid:29209143 PMCid:PMC5715522 

37. Winters S, Martin C, Murphy D, Shokar NK. Breast cancer 

epidemiology, prevention, and screening. Prog Mol Biol 

Transl Sci. 2017;151:1-32. https://doi.org/10.1016/bs. 

pmbts.2017.07.002 PMid:29096890 

38. Althubaiti A. Information bias in health research: definition, 

pitfalls, and adjustment methods. J Multidiscip Healthc. 

2016;9:211-7. https://doi.org/10.2147/JMDH.S104807 

PMid:7217764 PMCid:PMC4862344 

39. Sietsema R. The world’s 12 spiciest cuisines. Eater; 2015. 

Available at: https://www.eater.com/2015/2014/2020/ 

8447099/spicy-food-indian-chinese-thai (Accessed: 22 

March 2024). 

40. Wu D, Jia H, Zhang Z, Li S. Capsaicin suppresses breast 

cancer cell viability by regulating the 

CDK8/PI3K/Akt/Wnt/β-catenin signaling pathway. Mol Med 

Rep. 2020;22(6):4868-76. https://doi.org/10.3892/mmr. 

2020.11585 PMid:33173974 PMCid:PMC7646934 

 

 

https://doi.org/10.1002/ptr.1172
https://doi.org/10.1002/ptr.1172
https://doi.org/10.1024/0300-9831.77.2.130
https://doi.org/10.1024/0300-9831.77.2.130
https://doi.org/10.1097/00002820-200206000-00009
https://doi.org/10.1097/00002820-200206000-00009
https://doi.org/10.1158/0008-5472.Can-10-3756
https://doi.org/10.1158/0008-5472.Can-10-3756
https://doi.org/10.4103/sja.SJA_543_18
https://doi.org/10.4103/sja.SJA_543_18
https://doi.org/10.1093/ije/dyaa275
https://doi.org/10.1071/AN13536
https://doi.org/10.1071/AN13536
https://doi.org/10.1093/oxfordjournals.aje.a115101
https://doi.org/10.1093/oxfordjournals.aje.a115101
https://doi.org/10.3390/nu10122013
https://doi.org/10.3390/molecules21070844
https://doi.org/10.3390/molecules21070844
https://doi.org/10.1016/S0027-5107(02)00342-1
https://doi.org/10.1007/s12029-014-9610-2
https://doi.org/10.1136/bmj.327.7408.181
https://doi.org/10.1093/nutrit/nuz097
https://doi.org/10.3892/ijo.2017.3936
https://doi.org/10.1016/j.ejca.2015.09.010
https://doi.org/10.1016/j.ejca.2015.09.010
https://doi.org/10.1002/ijc.31848
https://doi.org/10.1002/ijc.31848
https://doi.org/10.1080/01635581.2019.1608266
https://doi.org/10.1046/j.1440-6047.2001.00201.x
https://doi.org/10.1046/j.1440-6047.2001.00201.x
https://doi.org/10.4178/epih.e2019003
https://doi.org/10.6004/jnccn.2021.0001
https://doi.org/10.6004/jnccn.2021.0001
https://doi.org/10.1038/s41416-021-01417-7
https://doi.org/10.1038/s41416-021-01417-7
https://doi.org/10.4178/epih.e2019003
https://doi.org/10.1016/bs.pmbts.2017.07.002
https://doi.org/10.1016/bs.pmbts.2017.07.002
https://doi.org/10.2147/JMDH.S104807
https://www.eater.com/2015/2014/2020/8447099/spicy-food-indian-chinese-thai
https://www.eater.com/2015/2014/2020/8447099/spicy-food-indian-chinese-thai
https://doi.org/10.3892/mmr.2020.11585
https://doi.org/10.3892/mmr.2020.11585

	INTRODUCTION
	METHODS
	Study Design and Participants
	Measurements
	Demographic characteristics
	Reproductive factors
	Lifestyle and dietary habits

	Data Collection and Ethics
	Statistical Analyses

	RESULTS
	Demographic Characteristics, Reproductive Factors, Lifestyle, and Dietary Habits
	Risk Factors of Breast Cancer in Women With Breast Cancer
	The Association of Spicy Food Consumption With the Risk of Breast Cancer

	DISCUSSION
	Limitations and Further Direction

	CONCLUSIONS
	REFERENCES

