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Arastirma Makalesi

oz
Makale Tarihgesi: Meme kanseri gelisiminde 6nemli risk faktorii tanimlanmaktadir. Ote yandan
Eggalnti:rlrr:|12791()272205234 koruyucu faktorler de giincel arastirmalarin konusu olmaktadir. Bu nedenle, bu
Online Yayl-nlar.lmé: 16.09.2024 calismada kadinlardaki kahve tiiketiminin meme kanserine karsi koruyucu

etkisinin arastirilmas1 amaglanmigtir. Ocak 2022-Mayis 2022 tarihleri arasinda
Onkoloji kliniginde meme kanseri tanisiyla takip edilen (1. grup, n=72) ve meme

Q’;"’r":‘;a;aﬁgir?“e'e“ ile ilgili herhangi bir hastaligi veya sikdyeti olmayan (2. grup, n=212) kontrol
Kahve grubundaki kadin hastalar gozlemsel olarak incelenmistir. Hastalarin demografik
Neoplazmlar verileri (yas, cinsiyet), yandas hastalik varligi, menopoz durumu, beden kiitle
Risk indeksi (BKI), toplam viicut ve govde yag oranlari (%) ile kahve tiiketim

miktarlar1 kaydedilmistir. Hastalarin yaslar1 ortalama 49,68+11,43 yil olarak
bulunmugtur. Kontrol grubundaki hastalarin kahve tiiketimleri, 1. gruptakilere
kiyasla daha fazla tespit edilmistir (p=0,01). Giinliik kahve tiiketimi ile meme
kanseri gelisme orami arasinda negatif ve anlamli bir iligki oldugu g6zlenmistir
(p<0,05). Sonug¢ olarak; kadinlarda goriilen meme kanseri ile kahve tiiketimi
arasinda iliski oldugu tespit edilmigtir. Kahve tiiketiminin meme kanserine karsi
koruyucu etkisinin olabilecegine dair bulgularin epidemiyolojik c¢aligmalar ile
desteklenmesine ihtiyag vardir.

Protective Effect of Coffee Consumption on Breast Cancer

Research Article ABSTRACT

Article History: Important risk factors for the development of breast cancer are identified. On the
iecﬁee"{eeg; g-gggiﬁ other hand, protective factors are also the subject of current research. Therefore,
pubnzhed' online: 16.09.2024 this study aimed to investigate the protective effect of coffee consumption in

women against breast cancer. Female patients in the control group who were
followed up with a diagnosis of breast cancer in the Oncology clinic between

E?&?L‘iﬁcer January 2022 and May 2022 (group 1, n=72) and did not have any breast-related
Coffee disease or complaints (group 2, n=212) were examined observationally.
'F\el_ecli(plasms Demographic data of the patients (age, gender), presence of comorbidities,
IS

menopausal status, Body Mass Index (BMI), total body and trunk fat percentages
(%), and coffee consumption amounts were recorded. The average age of the
patients was found to be 49.68+11.43 years. The coffee consumption of the
patients in the control group was determined to be higher compared to those in the
1st group (p = 0.01). It was observed that there was a negative and significant
relationship between daily coffee consumption and breast cancer development rate
(p<0.05). In conclusion; It has been determined that there is a relationship between
breast cancer in women and coffee consumption. Findings that coffee consumption
may have a protective effect against breast cancer need to be supported by
epidemiological studies.
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1. Introduction

Coffee, one of the most consumed beverages worldwide, contains various phytochemicals. It has been
reported that the majority phytochemicals in coffee consist of antioxidants and provide 60% of the
daily antioxidant intake (Svilaas et al., 2004; Halvorsen et al., 2006).

Caffeine, an essential component in coffee, has been suggested to exert anti-carcinogenic effects by
altering antioxidant-sensitive element-mediated signaling. It is also known that diterpenes have anti-
carcinogenic potential (Godos et al., 2017). Caffeic acid can inhibit deoxyribonucleic acid (DNA)
methylation in cancerous cells. In addition, caffeic acid is associated with cell cycle regulation,
inflammatory response, and apoptosis (Yu et al., 2011).

The World Cancer Research Fund (WCRF) published in 2007, reported a negative relationship
between coffee consumption and cancer. However, an inverse relationship has also been reported
without regional differences in the meta-analyses conducted since the publication of the WCRF report
(Jiang et al., 2017; Li et al., 2013).

Epidemiological studies have evaluated the association between coffee consumption and cancer
incidence or mortality. Most cancer research studies have focused on the gastrointestinal tract, bladder,
endometrium, ovaries, lungs, and prostate. However, the limited number of studies have examined
breast cancer. Therefore, this study was aimed to investigate the protective effect of coffee

consumption on breast cancer.

2. Material and Method

The study was conducted between January and May 2022. Female patients were divided into two
groups. In the first group, female patients who followed up with the diagnosis of breast cancer in the
oncology clinic of our hospital (who underwent surgery with a breast cancer diagnosis, followed up on
oncology) and agreed to participate in the study were included. In the second group, female patients
without breast disease were included in the control group of the study. In the first group, female
patients with inoperable or metastatic breast cancer, patients diagnosed with breast cancer and
scheduled for surgery after preoperative systemic treatment were excluded from the study. In both

groups patients, did not complete data and did not agree to participate in the study, were also excluded.

2.1. Data collecting

Female patients' demographic data (age, gender), presence of comorbid disease and menopausal status
were recorded.

Body weight was recorded by the researchers after each patient was measured individually using a

weighing scale.
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The height of each patient was recorded using a height meter. Anthropometric measurements of
height measurements (cm), body weights (kg), body fat percentage (%), abdominal fat percentage (%)
were also recorded. Body Mass Index (BMI; kg/m?) was calculated by dividing body weight (kg) by
height (m2) square. In addition, the body and abdominal fat rate estimated by bioelectrical impedance
analysis (BIA) was calculated and recorded. Bioelectrical impedance analysis (BIA) is performed to
calculate estimated body fat. In bioelectrical impedance analysis, a very small electrical current is
passed through the person's body and the total body water in the person's body is measured through
monitors (Ling et al., 2011).

Coffee consumption was asked to the patient and data was obtained using the food recording method.
Patients’ coffee consumption, coffee consumption status, daily coffee consumption status, and daily
coffee consumption amount (cup) were recorded. A standard coffee cup is calculated as 200 ml. When
guestioning the food consumption method of the patients, they were questioned according to this
value.

The study design and content were explained to all participants. Participants were asked to sign a
voluntary consent form. This study was conducted according to the guidelines laid down in the
Declaration of Helsinki and all procedures involving human subjects/patients were approved by the
[Osmaniye State Hospital, Ministry of Health of the Republic of Turkey; 2022/623]. Written informed

consent was obtained from all subjects/patients.

2.2. Statistical analysis

Mean, standard deviation, minimum and maximum values of the features were used in the statistics of
continuous data in the scales. Frequency and percentage values were used to define categorical
variables. Mean was used for daily coffee consumption amount. The Student's t-test was used to
compare the means of two independent groups. The Chi-square test was used to evaluate the
relationship between categorical variables. In order to evaluate coffee consumption and breast cancer
incidence, logistic regression analysis was performed with the variables that were statistically
significant using backward and enter methods. The statistical significance level of the data was taken

as p<0,05. Statistical analyzes were performed using the MedCalc program and www.e-picos.com.

3. Results

During the study, 89 patients were followed up due to breast cancer in the oncology clinic of our
hospital. Five patients who received preoperative systemic therapy, seven patients with metastases in
their postoperative follow-up, four patients who were considered inoperable at the first admission due
to their metastases, and one who refused to participate in the study, were excluded from the study.

The study was conducted with 284 patients, 72 of whom met the inclusion criteria with a diagnosis of
breast cancer (group 1) and 212 in the control group (group 2). The demographic and clinical

characteristics of the patients in both groups are summarized in Table 1.
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The mean age of the patients was 49.68+11.43 years. All of the patients were women. 119 (41.9%) of
the patients were in the premenopausal period, and 165 (57,1%) were in the postmenopausal period. In
addition, 159 (55.9%) of the patients had a comorbid disease history. There was no statistically
significant difference between the groups regarding age, menopausal period, and comorbid disease
(p>0,05) (Table 1).

In the first and control group; the mean BMI values were respectively 26.83+5.23 and 24,.47+4.83
kg/m?; the mean body fat ratio values were 42.63+10.52 and 38.05+8.89%, the mean abdominal fat
ratio values were 32.17+6.57 and 29.43+4.56%. In the first group, the mean BMI and abdominal fat
ratio values were statistically significantly higher than in the control group (p<0.001 for all) (Table 1).
Of the patients 29 (40.3%) in group 1 and 121 (57.1%) in group 2 stated that they preferred to drink
coffee. Seventeen (58.6%) patients in group 1 and 94 (77.7%) patients in group 2 consumed coffee
regularly every day. Six (35.3%) of the patients in group 1 and 64 (68.1%) in group 2 were consuming
>2 cups of coffee per day (Table 1).

Table 1. Demographic and clinical data of the patients

All patients Group 1 Group 2 p value
(n=284) (n=72) (n=212)
x+SD x+SD x+SD
Age (year) 49.68+11.43 50.26+12.31 48.51+10.22 0.17*
BMI (kg/m?) 25.11+6.08 26.83+5.23 24.47+4.83 <0.001*
Body fat (%) 40.57+14.52 42.63+10,.52 38.05+8.89 <0.001*
Abdominal fat (%) 30.78+6.98 32.17+6.57 29.43+4.56 <0.001*
Coffee consumption 1 (1-6) 1(1-4) 1(1-6) <0.001*
amount (cup=200 ml) 0.794+0.71 0.68+0.52 0.83+0.61
n (%) n (%) n (%)

Menopause
Premenopausal 119 (41.9) 25 (34.7) 94 (44.3) 0.15**
Postmenopausal 165 (57.1) 47 (65.3) 118 (55.7)
Comorbid disease
Yes 159 (55.9) 44 (61.1) 115 (54.2) 0.31**
No 125 (44.1) 28 (38.9) 97 (45.8)
Do you drink coffee ?
Yes 150 (52.8) 29 (40.3) 121 (57.1) 0.01**
No 134 (47,2) 43 (59,7) 91 (42,9)
Do you drink coffee
everyday?
Yes 111 (74) 17 (58.6) 94 (77.7) 0.04**
No 39 (26) 12 (41.4) 27 (22.3)
How many cups do you
drink daily?
1 (200 ml) 41 (36.9) 11 (64.7) 30 (31.9) 0.01**
>2 (>200 ml) 70 (63.1) 6 (35.3) 64 (68.1)

* Student's t-test, ** Chi-square (p<0.05).

The median coffee consumption value of the patients was one cup. The mean value of coffee
consumption was statistically higher in group 2 than in group 1 (p<0.001). In addition, group 2

patients preferred to drink more coffee than group 1 (p=0.01). Coffee drinkers in group 2 consumed
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more daily coffee and drank more cups of coffee compared to group 1 (p=0.04, p=0.01, respectively)
(Table 1).

The risk of developing breast cancer in those who prefer to drink coffee is 51% of the risk of those
who do not prefer coffee (OR: 0.51 95% CI 0.29 — 0.87). The risk of developing breast cancer in
coffee drinkers and daily coffee drinkers is 41% compared to those who do not consume coffee daily
(OR: 0.41 95% 0.17 — 0.96). Those who consume >2 cups of coffee per day have a 26% risk of
developing breast cancer than those who consume one cup per day (OR: 0.26 95% 0.09 — 0.76).
Consuming more than 2 cups of coffee every day statistically reduces breast cancer (p<0.05) (Table
2).

Table 2. Relationship between multivariate analysis and coffee consumption and breast cancer

Odds ratio 95% Confidence Interval p value
(Lower — Upper)
Coffee consumption (yes/no) 0.51 0.29-0.87 <0.05*
Daily consumption (yes/no) 0.41 0.17-0.96 <0.05*
Amount of coffee consumed 0.26 0.09- 0.76 <0.05*
(200/>200)

* Multivariate Analysis of Variance, (p<0.05)

4.Discussion

Breast cancer is the most common cancer in women. Various mechanisms are effective in the
formation of breast cancer in women. The current research topic is substances and agents that prevent
breast cancer.

Coffee is the subject of current research into cancer prevention. The anti-carcinogenic effects of many
substances in coffee have been described. The amount and type of antioxidant compounds consisting
of polyphenols (caffeic acids, ferulic, chlorogenic and coumaric), diterpenes (kahweol and cafestol)
and melanoidins formed during the roasting process depend on the type of coffee blend, brewing
method, roasting degree and portion size ( Alicandro et al., 2017 ).

In the report published in 2007 of a study conducted by the World Cancer Research Fund (WCRF), it
was stated that there was a non-significant inverse relationship between drinking one cup of coffee a
day and the risk of breast cancer (Van’t et al., 2007; Jiang et al., 2013). In case-control studies where
the relationship between colorectal cancer risk and coffee consumption was evaluated, no linear
relationship was found regarding the decrease in the risk of colorectal cancer in those who consumed
more than 4 cups of coffee per day, and in cohort studies, in those who consumed 5 cups of coffee per
day (Tian et al., 2013). In our study, those who consume >2 cups of coffee a day have a 26% risk of
developing breast cancer compared to those who consume one cup of coffee a day (OR: 0.26, 95%

0.09 — 0.76). Consuming more than 2 cups of coffee every day statistically reduces the risk of breast

cancer (p<0.05) (Table 2).
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Kahweal and cafetel are two specific diterpenes that are involved in inducing enzymes involved in
carcinogenic detoxification. It is also known that these diterpenes provide inhibition of the enzyme
responsible for carcinogenic activation (World Cancer Research Fund, 2007; Alicandro et al., 2017).
Coffee has been associated with inhibition of aromatase, the enzyme that converts androgens to
estrogens. These mechanisms cause circulating free estrogen levels to be a risk factor for breast
cancer. Coffee has been found to regulate estrogen levels (Liu et al., 2017). Additionally, coffee
affects DNA damage repair, activation of proto-oncogenes, and inactivation of onco-suppressor
(Ellingjord-Dale, 2021). Caffeine and coffee intake are inversely related, directly or indirectly, to free
estradiol levels in women. Sex hormone binding globulin (SHBG) is effective in this mechanism.
SHBG, the primary transporter of sex steroids, reduces circulating free estrogen levels. A positive
relationship has been found between coffee consumption and SHBG in postmenopausal women
(Grosso, 2017; Liu et al., 2017). In our study, there was no statistically significant difference between
the groups in terms of menopausal period (p>0.05) (Table 1).

A meta-analysis of 21 prospective cohort studies reported a weak inverse association between coffee
consumption and breast cancer (Lafranconi, 2018). Zheng et al. (2021) found no association between
caffeine consumption and overall breast cancer risk. The data obtained from our study determined that
breast cancer patients did not consume coffee or consumed less coffee. Based on these data, we think
that coffee consumption has a preventive effect on breast cancer.

As seen in other types of cancer, breast cancer is accompanied by comorbidities. Insulin resistance and
metabolic syndrome observed in cancer patients play an important role in the function of many
endocrine and immune factors related to cell proliferation (Svilaas et al., 2004; Zheng, 2021). Coffee
consumption is also thought to affect comorbidities. For example, studies aiming to reverse metabolic
syndrome in breast cancer patients have emphasized that coffee consumption reduces the risk of
diabetes, metabolic syndrome and hepatosteatosis (Marventano et al. 2016). In our study, the
relationship between comorbidities in breast cancer patients was also examined, but no statistically
significant difference was found. This situation was interpreted as a result of the similar distribution of
the groups. Mehta et al. (2018) examined comorbidities in breast cancer patients and the mechanisms
affecting their incidence. In our study, there was no statistically significant difference between the
groups in terms of age, menopausal period and comorbidities (p>0.05) (Table 1).

Obesity is associated with a higher mortality rate from both premenopausal and postmenopausal breast
cancer. Palmioli et al. (2017) found that the risk of postmenopausal breast cancer was positively
associated with every 5 kg/m2 increase in BMI. Obesity causes preadipocyte formation. In our study,
the average BMI and abdominal fat ratio values in group 1 (patient group) were statistically

significantly higher than the control group (p<0.001 for all) (Table 1).
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5.Conclusion

Breast cancer is the most common type of cancer seen in women. Coffee may be a protective factor for
breast cancer risk. More evidence considering population subsets and specific strata is needed to
confirm the relationships obtained.

Acknowledgements: The authors declare no conflict of interest.

Statement of Conflict of Interest: The authors declare no conflict of interest.

Ethics Committee Approval: The study was submitted to Osmaniye Korkut Ata University Ethics

Committee and study approval was received (no: 2023/7/13).

Funding: The authors received no financial support for the research, authorship and/or publication of

this article.

Authorship: : DT developed the study hypothesis, performed the data analysis, and wrote the first
draft. FBKB and AT performed the data analysis and critically revised the manuscript. All authors

approved the final manuscript.

References

Alicandro G., Tavani A., La Vecchia C. Coffee and cancer risk: a summary overview. Eur J Cancer
Prev. 2017; 26(5): 424-432.

Ellingjord-Dale M., Papadimitriou N., Katsoulis M., Yee C., Dimou N., Gill D., Aune D., Ong JS.,
MacGregor S., Elsworth B., Lewis SJ., Martin RM., Riboli E., Tsilidis KK. Coffee consumption
and risk of breast cancer: A Mendelian randomization study. PL0oS One. 2021; 16(1): e0236904.

Feigelson HS., Caan B., Weinmann S., Leonard AC., Powers JD., Yenumula PR., Arterburn DE.,
Koebnick C., Altaye M., Schauer DP. Bariatric surgery is associated with reduced risk of breast
cancer in both premenopausal and postmenopausal women. Ann Surg. 2020; 272(6): 1053-
1059. doi: 10.1097/SLA.0000000000003331.

Godos J., Micek A., Marranzano M., Salomone F., Rio DD., Ray S. Coffee consumption and risk of
biliary tract cancers and liver cancer: A dose-response meta-analysis of prospective cohort
studies. Nutrients 2017; 9(9): 950. doi: 10.3390/nu9090950.

Grosso G., Godos J., Lamuela-Raventos R., Ray S., Micek A., Pajak A., Sciacca S., D'Orazio N., Del
Rio D., Galvano F. A comprehensive meta-analysis on dietary flavonoid and lignan intake and
cancer risk: Level of evidence and limitations. Mol Nutr Food Res. 2017; 61(4). doi:
10.1002/mnfr.201600930.

1857



Gunter MJ., Xie X., Xue X., Kabat GC., Rohan TE., Wassertheil-Smoller S., Ho GY., Wylie-Rosett J.,
Greco T., Yu H., Beasley J., Strickler HD. Breast cancer risk in metabolically healthy but
overweight postmenopausal women. Cancer Res. 2015; 75(2): 270-274. doi: 10.1158/0008-
5472.

Halvorsen BL., Carlsen MH., Phillips KM., Bghn SK., Holte K., Jacobs DR Jr., Blomhoff R. Content
of redox-active compounds (ie, antioxidants) in foods consumed in the United States. Am J Clin
Nutr. 2006; 84(1): 95-135. doi: 10.1093/ajcn/84.1.95.

Harding JL., Shaw JE., Anstey KJ., Adams R., Balkau B., Brennan-Olsen SL., Briffa T., Davis TM.,
Davis WA., Dobson A., Flicker L., Giles G., Grant J., Huxley R., Knuiman M., Luszcz M.,
Maclnnis RJ., Mitchell P., Pasco JA., Reid C., Simmons D., Simons L., Tonkin A., Woodward
M., Peeters A., Magliano DJ. Comparison of anthropometric measures as predictors of cancer
incidence: A pooled collaborative analysis of 11 Australian cohorts. Int J Cancer. 2015; Oct 1,
137(7): 1699-708. doi: 10.1002/ijc.29529.

Jiang W., Wu Y, Jiang X. Coffee and caffeine intake and breast cancer risk: an updated dose-response
meta-analysis of 37 published studies. Gynecol Oncol. 2013; 129(3): 620-629. doi:
10.1016/j.ygyno.2013.03.014.

Lafranconi A., Micek A., De Paoli P., Bimonte S., Rossi P., Quagliariello V., Berretta M. Coffee
intake decreases risk of postmenopausal breast cancer: A dose-response meta-analysis on
prospective cohort studies. Nutrients. 2018; 10(2): 112. doi: 10.3390/nu10020112.

Li XJ., Ren ZJ., Qin JW., Zhao JH., Tang JH., Ji MH., Wu JZ. Coffee consumption and risk of breast
cancer: an up-to-date meta-analysis. PLoS One. 2013; 8(1): e52681. doi:
10.1371/journal.pone.0052681.

Ling CH., de Craen AJ., Slaghoom PE., Gunn DA., Stokkel MP., Westendorp RG., Maier AB.
Accuracy of direct segmental multi-frequency bioimpedance analysis in the assessment of total
body and segmental body composition in middle-aged adult population. Clin Nutr. 2011; Oct;
30(5): 610-615. doi: 10.1016/j.clnu.2011.04.001.

Liu M., Song SS., Park S. Coffee intake interacted with the Bcl-2 rs1944420, rs7236090, and
rs2849382 haplotype to influence breast cancer risk in middle-aged women. Nutr Cancer. 2022;
74(1): 131-140. doi: 10.1080/01635581.2021.1871926.

Lowcock EC., Cotterchio M., Anderson LN., Boucher BA., EI-Sohemy A. High coffee intake, but not
caffeine, is associated with reduced estrogen receptor negative and postmenopausal breast
cancer risk with no effect modification by CYP1A2 genotype. Nutr Cancer 2013; 65(3): 398-
409.

Marventano S, Salomone F, Godos J, Pluchinotta F, Del Rio D, Mistretta A, Grosso G. Coffee and tea
consumption in relation with non-alcoholic fatty liver and metabolic syndrome: A systematic
review and meta-analysis of observational studies. Clin Nutr. 2016 Dec; 35(6): 1269-1281. doi:
10.1016/j.cInu.2016.03.012.

1858



Mehta LS., Watson KE., Barac A., Beckie TM., Bittner V., Cruz-Flores S., Dent S., Kondapalli L., Ky
B., Okwuosa T., Pifia IL., Volgman AS. American heart association cardiovascular disease in
women and special populations committee of the council on clinical cardiology; council on
cardiovascular and stroke nursing; and council on quality of care and outcomes research.
cardiovascular disease and breast cancer: Where these entities intersect: A scientific statement
from the american heart association. Circulation. 2018; Feb 20; 137(8): e30-e66.

Moslehi JJ. Cardiovascular toxic effects of targeted cancer therapies. N Engl J Med. 2016; 375(15):
1457-1467. doi: 10.1056/NEJMra1100265.

Palmioli A., Ciaramelli C., Tisi R., Spinelli M., De Sanctis G., Sacco E., Airoldi C. Natural
compounds in cancer prevention: Effects of coffee extracts and their main polyphenolic
component, 5-O-caffeoylquinic acid, on oncogenic ras proteins. Chem Asian J. 2017; Sep 19;
12(18): 2457-2466. doi: 10.1002/asia.201700844.

Steele CB., Thomas CC., Henley SJ., Massetti GM., Galuska DA., Agurs-Collins T., Puckett M.,
Richardson LC. Vital signs: Trends in incidence of cancers associated with overweight and
obesity - United States, 2005-2014. Morb Mortal WKly Rep. 2017; 66(39): 1052-1058. doi:
10.15585/mmwr.mm6639e1.

Svilaas A., Sakhi AK., Andersen LF., Svilaas T., Strom EC., Jacobs DR Jr., Ose L., Blomhoff R.
Intakes of antioxidants in coffee, wine, and vegetables are correlated with plasma carotenoids in
humans. J Nutr. 2004; 134(3): 562-567. doi: 10.1093/jn/134.3.562.

Tamaki K., Tamaki N., Terukina S., Kamada Y., Uehara K., Arakaki M., Miyashita M., Ishida T.,
McNamara KM., Ohuchi N., Sasano H. The correlation between body mass index and breast
cancer risk or estrogen receptor status in Okinawan women. Tohoku J Exp Med. 2014; Nov;
234(3): 169-174. doi: 10.1620/tjem.234.169.

Tian C., Wang W., Hong Z., Zhang X. Coffee consumption and risk of colorectal cancer: a dose-
response analysis of observational studies. Cancer Causes Control 2013; 24(6): 1265-1268.

Van’t Veer P., Kampman E. Food, nutrition, physical activity, and the prevention of cancer: a global
perspective. World Cancer Research Fund/American Institute for Cancer Research 2007.

Yaghjyan L., Rich S.,, Mao L., Mai V., Egan KM. Interactions of coffee consumption and
postmenopausal hormone use in relation to breast cancer risk in UK Biobank. Cancer Causes
Control. 2018; Jun; 29(6): 519-525. doi: 10.1007/s10552-018-1028-X.

Yu X., Bao Z., Zou J., Dong J. Coffee consumption and risk of cancers: a meta-analysis of cohort
studies. BMC Cancer 2011; 11: 96. doi: 10.1186/1471-2407-11-96.

Zheng KH., Zhu K., Wactawski-Wende J., Freudenheim JL., LaMonte MJ., Hovey KM., Mu L.
Caffeine intake from coffee and tea and invasive breast cancer incidence among
postmenopausal women in the Women's Health Initiative. Int J Cancer 2021; Dec 15; 149(12):
2032-2044. doi: 10.1002/ijc.33771.

1859



