HEALTH REVIEW

DRINKING AND
BREAST CANCER
IARD Health Reviews offer a referenced overview of recent peer-reviewed,
published research on the relationship between alcohol consumption and
health outcomes. They are not necessarily intended to be exhaustive
representations of all scientific research on a given subject and, as research
is constantly evolving, they may not include the most recent findings.
These materials do not necessarily reflect the views of IARD or its member
companies. The reviews report the findings of the referenced studies and
are not intended to advise individuals about their drinking. People with
specific questions about their drinking are encouraged to consult a health
care professional; together they can determine what is best based on
individual risk factors, including family history, genetics, and lifestyle. For
some people, the better choice may be to not drink at all. IARD Health
Reviews should be read in their entirety and not misrepresented or taken
out of context.

This Health Review focuses cancer sites associated with alcohol
consumption as identified by the World Cancer Research Foundation
and the International Agency for Research on Cancer. Due to the limited
availability of national cancer statistics in many countries, U.S. data –
which is publicly available and annually updated – is sometimes used to
illustrate cancer risk in this review.

There is a glossary of key terms used in this chapter on page 9.
Last Reviewed: July 2019
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Introduction

BREAST CANCER IN
WOMEN
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Sources: Global Burden Disease study 2019 (age-standardized data) [1] and the National Cancer Institute SEER
Report [2]

Breast cancer is the most-diagnosed cancer among women and accounts for 24% of all
incident cases of cancer among women globally [3]. Incidence rates vary across countries, from
a high of 113 per 100,000 persons in Belgium to a low of 5 per 100,000 persons in Bhutan [3].
Incidence increases with age, and 80% of all female breast cancer cases diagnosed in the U.S.
occur in women aged 50 years or older (postmenopausal women) (see Figure 1) [4].
Figure 1: Age-specific incidence of breast cancer among women in the U.S. per 100,000
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[2]

Several factors may affect breast cancer risk, some of which may mediate or modify the
relationship between alcohol consumption and breast cancer risk (see Table 1).
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Table 1: Common risk factors for breast cancer*
Modifiable risk factors

Non-modifiable risk factors

Age at first pregnancy/number of pregnancies
Alcohol consumption
Body mass index (BMI)
Breastfeeding
Breast implants
Hormonal contraceptives
Hormone replacement therapy (HRT)
Length and frequency of physical activity
Radiation exposure

Age
Age of first menstrual period
Breast tissue density
Ethnicity
Family history
Height
Race
Sex

Source: American Cancer Society [5] and The World Cancer Research Fund / American Institute for Cancer
Research’s Third Expert’s Report 2018 [6]
*Items are listed alphabetically and not according to importance or magnitude of risk.

The importance (that is, magnitude, prevalence) of any given risk factor relative to other risk
factors may differ by population due to environmental, socio-economic, behavioral, or genetic
differences
BIOLOGICAL MECHANISMS OF BREAST CANCER
The mechanisms that explain the relationship between alcohol and breast cancer are complex
and still being studied [6-8].
X

Evidence from experimental and epidemiological studies indicate that exposure to
acetaldehyde in breast tissue may result in oxidative DNA damage, thus initiating
and promoting cancer growth [7-10].

X

Alcohol consumption may also increase estrogen levels or sensitivity to estrogen in breast
tissue, which may increase the likelihood of hormone receptor expression on cancerous cells
[7-10].

X

Alcohol may also increase enzymatic activity and weaken the structure and integrity of cell
tissue. In addition, changes in proteins involved in maintaining tissue integrity may lead to
increased invasiveness of carcinogens into cells [6, 9].

X

The role of alcohol in breast cancer risk may also be partly due to the dietary patterns of
alcohol consumers. Heavy alcohol consumption has been associated with deficiencies in
antioxidants (such as Vitamins A, C, E, folate, and thiamin) and other nutrients that support
the process of repairing DNA damage and neutralizing reactive oxygen species [7-10]. The
inability to support these processes may, independently and jointly, increase susceptibility
for cancer growth. [8, 10].

X

For moderate consumers, alcohol may increase insulin-like growth factor (IGF-1), which may
increase production of breast tissue cells: both cancerous and non-cancerous [9, 10].

X

Alcohol consumption may contribute to structural breast tissue changes during the “critical
period of increased biologic vulnerability” between first menstrual period and first fullterm pregnancy, which may increase risk of future breast cancer development [8].
Additionally, emerging evidence suggests that alcohol may impact gene expression
regulation, which is a key factor of cell proliferation [8].
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Summary of recent breast
cancer research
This chapter of the IARD Health Review: Drinking and Cancer includes studies that examine
the association between alcohol consumption and risk of being diagnosed with breast
cancer. For this chapter, the following criteria were used to select studies following a
literature search using the IARD Research Database and PubMed:
Study designs: meta-analyses (a type of study that pools data from multiple studies), pooled
cohort studies, and prospective cohort studies
Publication dates: from 2007 through June 2019
Outcomes: cancer incidence; combined incidence and mortality (for meta-analyses only)
Exposure: at least three quantified levels of alcohol consumption; or at least two quantified
levels of alcohol consumption if a study examined a limited range of alcohol consumption
(for example, up to one drink per day only)
Sample size: 1,000+
When multiple analyses were presented in a study, we included results from models that
were fully adjusted, used a lifetime alcohol consumption assessment (versus a single assessment), and separated former drinkers from lifetime abstainers. Results of meta-analyses and
pooled cohort studies are presented first, followed by results of individual studies to allow
comparison of risk estimates across both types of study designs.
Note: The time frame of alcohol exposure assessment varies from study to study (for
example, researchers could assess a study participant’s lifetime, recent past, or current
consumption), making it difficult to determine whether risk estimates reflect recent drinking
patterns or the accumulation of drinking patterns over a lifetime. This topic is discussed in
the “Methodological issues” chapter.
Breast cancer, unspecified
In this first section we present results of studies reporting relative risk estimates for breast
cancer in general, without further classification of subtype or subgroup. The results of studies
by subtype or subgroup are summarized in the next section of this review. (Please see the
Glossary on page 9 for a definition of relative risk and descriptions of magnitude of risk as
weak, modest, moderate, and strong in epidemiologic research.)
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META-ANALYSES AND POOLED PROSPECTIVE COHORT STUDIES
The findings from seven meta-analyses and pooled prospective cohort studies published in
the past 12 years suggest an increase in breast cancer risk associated with alcohol
consumption. Compared with nondrinkers, risk appears to increase at low drinking levels [1117]. Results also show that the magnitude of risk increases with higher levels of alcohol
consumption. Compared to nondrinkers, the lowest levels of average alcohol consumption
defined by these studies (up to 13g/day) are associated with a 4% to 5% increase in risk (this
is equivalent to a relative risk of 1.04 and 1.05, respectively), while the highest levels of
consumption (more than 50g/day) are associated with a 61% increase in risk (equivalent to a
relative risk of 1.61), compared to nondrinkers. (Relative risk estimates of 1.05 are considered
“weak” and 1.61 are considered “modest”; see, for example, Schoenbach and Rosamond
(2000) [18] and the Glossary for additional references).
Some studies reported no increase in risk for their lightest drinking categories compared with
not drinking but reported a statistically significant increase starting at 2g/day [17], 5g/day [14],
and 12g/day [15].
One meta-analysis included in the literature review reported risk estimates comparing highest
to lowest consumption categories but was excluded from the summary above because it did
not quantify those categories in number of drinks or grams of alcohol [19].
INDIVIDUAL PROSPECTIVE COHORT STUDIES
The results from 20 prospective cohort studies, many of which are included in the metaanalyses mentioned above, similarly indicate that risk for breast cancer increases as alcohol
intake increases, potentially starting at low levels of alcohol consumption.
Thirteen studies found an association between some level of alcohol consumption and
increased breast cancer risk [20-32], and a minority of the studies (seven) reported no
association (null results) [33-39].
X

Eight studies reported an increased risk associated with drinking less than 14g/day [20, 21,
23-26, 29, 31], including one study that used a lifetime consumption estimate [29].

X

Five studies reported an increased risk above, but not below, 14g/day [22, 27, 28, 30, 32].

X

As with the findings from meta-analyses, the magnitude of risk for drinkers compared to
nondrinkers ranges from a “weak” association to a “moderate” association; see Glossary
for relative risk and descriptions of magnitude of risk. For example, results from the 13
prospective cohort studies included risk estimates ranging from 1.05 to 1.76.

Differences in risk estimates at given drinking levels across prospective cohort studies are to
be expected, given the different characteristics, prevalence of and average level of alcohol
consumption, and prevalence of breast cancer, across different populations.
Cancer subtypes
Cancers have historically been described and classified according to the site or tissue of origin.
More recently, cancers have been further classified by certain features that may be related to
type of diagnoses and underlying conditions [6]. Two of these features – diagnosis in relation
to menopause (menstruation cessation) status and hormone receptor type – are discussed
below.
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MENOPAUSE
The etiology of breast cancer and the impact of risk factors may differ when diagnosed in
women before menopause then when diagnosed after menopause [6]. According to the
National Cancer Institute, from 2015 to 2017, the probability of developing postmenopausal
breast cancer was over four-times more likely than premenopausal breast cancer [40]. There
are many factors that can contribute to this difference: for example, production of sex
hormones that stimulate cell growth, such as estrogen and progesterone, increases with age
until menopause. Breast tissue is increasingly exposed to hormones over time, thus increasing
chances of tumor growth [6, 41]. Furthermore, the difference in risk may be explained by
hormone receptor status (discussed below) and other modifiable risk factors that change over
the life-course such as dietary patterns, level of physical activity, body mass index, and use
of hormone replacement therapy [22, 42].
Postmenopausal breast cancer
According to WCRF, there is “convincing” evidence of an association between alcohol consumption and increased risk of developing postmenopausal breast cancer. WCRF could not
determine a threshold of alcohol intake at which risk appears to increase [6].
Seventeen prospective cohort studies in this review examined postmenopausal breast cancer
risk associated with multiple drinking categories.
X

The majority of studies reported an increased risk associated with drinking, starting at or
below 14g/day [42-49], above 14 g/day [22, 50-52] and at 30g/day [53].

X

Only one study found no association between alcohol consumption and postmenopausal
breast cancer [54].
Z

X

However, this study found that alcohol use among postmenopausal women who used
HRT increased the risk of breast cancer, compared to women who did not use HRT [54].

One study reported a reduced risk for nondrinkers and those consuming less than 14g/day,
compared to 28g or more per day [55].

Premenopausal breast cancer
According to WCRF, there is “probable” evidence that alcohol is associated with an increase in
risk of premenopausal breast cancer. WCRF could not determine a threshold of alcohol intake
at which risk appears to increase [6].
Two prospective cohort studies in this review examined the association between premenopausal breast cancer and multiple drinking level categories.
X

Both studies reported no association between any level of alcohol consumption and premenopausal breast cancer, when compared to nondrinkers [22, 52].

The results from these two studies cannot be directly compared with the findings reported
by WCRF due to different selection criteria and methods of analysis. WCRF summarized risk
for premenopausal breast cancer by comparing undefined highest to lowest alcohol
consumption groups and by calculating a dose-response trend analysis per 10g increase in
alcohol consumption [6]. IARD did not include studies that used unquantified highest and
lowest alcohol consumption categories in this review.
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HORMONE RECEPTOR STATUS
There are several breast cancer subtypes that differ in potential causal factors and response
to treatment [26, 45, 56]. Hormone receptors are proteins that bind hormones circulating
throughout the body; breast cancer subtypes may be defined by the absence or presence
of one or more hormone receptor types on the surface and inside breast cells [57]. The
most common types of hormone receptors found on breast cells are estrogen receptors and
progesterone receptors. When a receptor binds to a hormone, it promotes cell growth,
potentially leading to cancerous cells [57].
The following abbreviations in Table 2 will be used in the summary of the research below.
Table 2: Abbreviations of different breast cancer hormone receptor cell types
Hormone receptor cell type

Abbreviation

Estrogen-positive receptor
Estrogen-negative receptor
Progesterone-positive receptor
Progesterone-negative receptor
Human epidermal growth factor-positive receptor
Human epidermal growth factor-negative receptor
Estrogen-positive and progesterone-negative receptor
Estrogen-negative and progesterone-positive receptor
Estrogen-negative and progesterone-negative receptor
Estrogen-positive and progesterone-positive receptor
Estrogen-negative, progesterone-negative, and human
epidermal growth factor-negative receptor

ER+
ERPR+
PRHER2+
HER2ER+/PRER-/PR+
ER-/PRER+/PR+
ER-/PR-/HER2-

Several studies have stratified their analysis by hormone receptor status type to determine if
hormone receptor status modifies or mediates the relationship between alcohol consumption
and breast cancer risk.
Only two studies, a meta-analysis and a pooled cohort study, provide summary-level evidence
by hormone receptor status, but they offer conflicting results; a 2016 pooled-cohort study
found that risk associated with alcohol did not differ by hormone receptor status [14], whereas
a 2008 meta-analysis reported increased risk estimates for ER+, ER-, ER+/PR+, and ER+/PR-,
and null results for other receptor types when comparing highest to lowest alcohol
consumptions [58].
Eleven prospective cohort studies grouped breast cancer risk by hormone receptor type
[21, 22, 27, 29, 30, 37, 45-48, 59]. Results from these studies, presented below, suggest that
hormone receptor subtype may modify the relationship between alcohol consumption and
breast cancer risk. However, the limited number of individual studies and smaller sample sizes
for some breast cancer subtypes make it difficult to draw any conclusions.
X

Nine of these studies looked at the combination of ER/PR subtypes [21, 22, 27, 29, 30,
37, 45, 47, 48]. Seven studies reported an increased risk among women with ER+/PR+
subtypes [21, 22, 27, 29, 45, 47, 48] associated with alcohol consumption, compared to
nondrinkers (or light drinkers [29]), including two studies that examined postmenopausal
breast cancers only [45, 47]. Results for other combinations of ER/PR were less consistent.
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Z

X

ER+/PR+ breast cancers are the most common combination of hormone receptor
subtypes [60], which may explain why the results for ER+/PR+ mirrored results for all
unspecified breast cancers within most of the nine studies described above.

Five studies looked at subtypes for ER or PR cancers separately [27, 30, 45, 46, 59]. Again,
the hormone-positive receptor subtype (ER+ or PR+) was linked with an increased risk
associated with alcohol, but the negative subtype (ER- or PR-) was not. This was true for
four out of five studies examining ER cancers [27, 45, 46, 59] and three out of four studies
examining PR cancers [27, 45, 59]. Two of these studies, Key et al. (2019) and Falk et al.
(2014), included postmenopausal breast cancers only.

FUTURE RESEARCH
Some researchers have focused on examining the joint effect of modifiable risk factors that
tend to cluster together by comparing the presence or absence of multiple risk factors
combined. While threshold values defining risk may vary from study to study, modifiable risk
factors commonly included in joint effect analyses for breast cancer are [43, 50, 55, 56, 61]:
X
X
X
X
X
X

Alcohol consumption
Body mass index
Dietary patterns
Hormone replacement therapy
Physical activity
Smoking

Collectively, these individual modifiable risk factors may have a larger effect than as individual
factors [50, 55]. A full analysis of studies examining multiple risk factors simultaneously was
outside the scope of this review, but the results of recent studies have shown that adherence
to the “healthier” levels of at least five of these modifiable factors (as defined by each study)
was associated with a 24% to 35% reduced risk for breast cancer compared to no healthy
behaviors [50, 55, 61]. Further research is needed to understand the joint effect of multiple risk
factors on breast cancer risk.
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Glossary
X

Acetaldehyde is a product of ethanol metabolism, which takes place in the liver and breast
tissue and leads to DNA damage.

X

Carcinogen is any agent or substance that can cause cancer.

X

Cell proliferation is the multiplication of cells due to cell division.

X

Dose-response describes the relationship between the amount of exposure and the
amount of risk of the outcome.

X

Enzymatic activity consists of proteins reacting together to speed up the rate of a chemical
reaction.

X

Human epidermal growth factors are proteins that control breast cell growth and repair.
If mutated, they can reverse their activity and contribute to increased cell growth instead.

X

Insulin-like growth factor (IGF) are proteins that have a similar sequence to insulin and
mediate hormone growth activity.

X

Hormone replacement therapy (HRT) – also known as menopausal hormone therapy
(MHT) – is treatment with estrogen and progesterone to relieve menopause symptoms.

X

Oxidative damage occurs when free radicals are produced, resulting in damage to cells
and tissues potentially causing DNA mutations.

X

Reactive oxygen species are a group of highly-reactive molecules containing oxygen that
are an important part of metabolism and inflammatory response at low levels. An excess
of reactive oxygen species can damage cellular proteins, lipids, or DNA, and has been
linked with chronic diseases such as cancer, diabetes, and cardiovascular disease.

X

Relative risk is a measure that compares the probability of a given outcome (for example,
breast cancer) among a group of people with a given risk factor (for example, alcohol
consumption) with the probability of that outcome among a group of people without
the risk factor (for example, nondrinkers). A risk estimate above one (RR>1) indicates an
increased risk of the outcome associated with the exposure and a risk estimate below one
(RR<1) indicates a reduced risk of the outcome associated with the exposure. If the risk
estimate is equivalent to one (RR=1) then there is no association between the outcome
and the exposure.
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Z

The magnitude of relative risk describes the strength of the association between the
exposure and outcome of interest, or the relative risk estimate. There are several terms
used to describe or interpret different relative risk estimates. Some commonly used
descriptors are weak, small, moderate, medium, strong, or large [18, 62-65], however,
the risk estimates associated with each term may differ or overlap (see Figure 2A-C).
For example, according to Schoenbach and Rosamond 2000 [18], a moderate risk is
equivalent to a relative risk of 1.8 to 3.0, while Craun and Calderon n.d., states that
moderate to strong risk is equivalent to a relative risk greater than 1.5 [62, 65].

Figure 2A. Descriptions of magnitude of risk
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Adapted from Schoenbach and Rosamond 2000

[18]

Figure 2B. Descriptions of magnitude of risk
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Figure 2C. Descriptions of magnitude of risk

Source: Ferguson 2016 [64]

10

IARD / DRINKING AND BREAST CANCER

References
1.

Institute for Health Metrics and Evaluation (IHME). Global

11. Bagnardi, V., Rota, M., Botteri, E., Tramacere, I., Islami, F.,

burden of disease study (GBD): Compare visualization hub.

Fedirko, V., et al. (2013). Light alcohol drinking and cancer: A

Retrieved 01 November 2020, from http://vizhub.healthda-

meta-analysis. Annals of Oncology, 24(2), 301-308.

ta.org/gbd-compare

12. Bagnardi, V., Rota, M., Botteri, E., Tramacere, I., Islami, F.,
2.

Howlader, N., Noone, A. M., Krapcho, M., Miller, D., Brest, A.,

Fedirko, V., et al. (2015). Alcohol consumption and site-specific

Yu, M., et al. (2020). SEER cancer statistics review, 1975-2017,

cancer risk: A comprehensive dose-response meta-analysis.

based on November 2019 SEER data submission, posted to

British Journal of Cancer, 112(3), 580-593.

the SEER web site, April 2020. Retrieved from https://seer.
cancer.gov/csr/1975_2017/

13. Choi, Y. J., Myung, S. K., & Lee, J. H. (2018). Light alcohol
drinking and risk of cancer: A meta-analysis of cohort studies.

3.

Ferlay, J., Ervik, M., Lam, F., Colombet, M., Mery, L., Pineros,

Cancer Research and Treatment, 50(2), 474-487.

M., et al. (2020). Global cancer observatory: Cancer today.
Retrieved 17 December 2020, from https://gco.iarc.fr/

14. Jung, S., Wang, M., Anderson, K., Baglietto, L., Bergkvist, L.,

today/home

Bernstein, L., et al. (2016). Alcohol consumption and breast
cancer risk by estrogen receptor status: In a pooled analysis

4.

American Cancer Society. (2019). Breast cancer facts &

of 20 studies. International Journal of Epidemiology, 45(3),

figures, 2017-2018. Retrieved from https://www.cancer.org/

916-928.

content/dam/cancer-org/research/cancer-facts-and-statis-

tics/breast-cancer-facts-and-figures/breast-cancer-facts-

15. Maas, P., Barrdahl, M., Joshi, A. D., Auer, P. L., Gaudet, M. M.,

and-figures-2017-2018.pdf

Milne, R. L., et al. (2016). Breast cancer risk from modifiable
and nonmodifiable risk factors among white women in the

5.

American Cancer Society. Breast Cancer Risk and Prevention.

United States. JAMA Oncology, 2(10), 1295-1302.

Retrieved March 28, 2019, 2019, from https://www.cancer.
org/cancer/breast-cancer/risk-and-prevention.html

16. Seitz, H. K., Pelucchi, C., Bagnardi, V., & La Vecchia, C. (2012).
Epidemiology and pathophysiology of alcohol and breast

6.

World Cancer Research Fund / American Institute for Cancer

cancer: Update 2012. Alcohol and Alcoholism, 47(3), 204-212.

Research. (2018). Diet, nutrition, physical activity and cancer:
17. Zeisser, C., Stockwell, T. R., & Chikritzhs, T. (2014). Method-

A global perspective (Continuous update project expert
report 2018). Retrieved from https://www.wcrf.org/diet

ological biases in estimating the relationship between alco-

andcancer

hol consumption and breast cancer: The role of drinker misclassification errors in meta-analytic results. Alcohol Clinical

7.

Kotepui, M. (2016). Diet and risk of breast cancer. Contempo-

and Experimental Research, 38(8), 2297-2306.

rary Oncology (Poznan, Poland), 20(1), 13-19.
18. Schoenbach, V. J., & Rosamond, W. D. (2000). Relating risk
8.

Liu, Y., Nguyen, N., & Colditz, G. A. (2015). Links between

factors to health outcomes. In Understanding the Fundamen-

alcohol consumption and breast cancer: A look at the evi-

tals of Epidemiology Department of Epidemiology, School

dence. Women’s Health, 11(1), 65-77.

of Public Health, University of North Carolina at Chapel Hill:
Chapel Hill, North Carolina. pp. 161-207.

9.

Singletary, K. W., & Gapstur, S. M. (2001). Alcohol and breast
cancer: Review of epidemiologic and experimental evidence

19. Jayasekara, H., MacInnis, R. J., Room, R., & English, D. R. (2015).

and potential mechanisms. JAMA: Journal of the American

Long-term alcohol consumption and breast, upper aero-di-

Medical Association, 286(17), 2143-2151.

gestive tract and colorectal cancer risk: A systematic review
and meta-analysis. Alcohol and Alcoholism, 51(3), 315-330.

10. Shield, K. D., Soerjomataram, I., & Rehm, J. (2016). Alcohol
use and breast cancer: A critical review. Alcoholism: Clinical
and Experimental Research, 40(6), 1166-1181.

11

IARD / DRINKING AND BREAST CANCER

20. Allen, N. E., Beral, V., Casabonne, D., Kan, S. W., Reeves,

30. Suzuki, R., Iwasaki, M., Inoue, M., Sasazuki, S., Sawada, N., Ya-

G. K., Brown, A., et al. (2009). Moderate alcohol intake and

maji, T., et al. (2010). Alcohol consumption-associated breast

cancer incidence in women. Journal of the National Cancer

cancer incidence and potential effect modifiers: The Japan

Institute, 101(5), 296-305.

Public Health Center-based Prospective Study. International
Journal of Cancer, 127(3), 685-695.

21. Chen, W. Y., Rosner, B., Hankinson, S. E., Colditz, G. A., &
Willett, W. C. (2011). Moderate alcohol consumption during

31. Thygesen, L. C., Morch, L. S., Keiding, N., Johansen, C., &

adult life, drinking patterns, and breast cancer risk. Journal of

Gronbaek, M. (2008). Use of baseline and updated informa-

the American Medical Association, 306(17), 1884-1890.

tion on alcohol intake on risk for breast cancer: importance of
latency. Int J Epidemiol, 37(3), 669-677.

22. Fagherazzi, G., Vilier, A., Boutron-Ruault, M. C., Mesrine, S., &
Clavel-Chapelon, F. (2015). Alcohol consumption and breast

32. Tjonneland, A., Christensen, J., Olsen, A., Stripp, C., Thom-

cancer risk subtypes in the E3N-EPIC cohort. European

sen, B. L., Overvad, K., et al. (2007). Alcohol intake and breast

Journal of Cancer Prevention, 24(3), 209-214.

cancer risk: The European Prospective Investigation into
Cancer and Nutrition (EPIC). Cancer Causes & Control, 18(4),

23. Hippisley-Cox, J., & Coupland, C. (2015). Development and

361-373.

validation of risk prediction algorithms to estimate future risk
33. Betts, G., Ratschen, E., Opazo Breton, M., & Grainge, M. J.

of common cancers in men and women: Prospective cohort
study. BMJ Open, 5(3), e007825.

(2018). Alcohol consumption and risk of common cancers:
evidence from a cohort of adults from the UK. Journal of

24. Klatsky, A. L., Udaltsova, N., Li, Y., Baer, D., Nicole Tran, H., &

Public Health (Oxford), 40(3), 540-548.

Friedman, G. D. (2014). Moderate alcohol intake and cancer:
34. Kabat, G. C., Miller, A. B., Jain, M., & Rohan, T. E. (2008). Di-

The role of underreporting. Cancer Causes Control, 25(6),
693-699.

etary intake of selected B vitamins in relation to risk of major
cancers in women. British Journal of Cancer, 99(5), 816-821.

25. Kunzmann, A. T., Coleman, H. G., Huang, W. Y., & Berndt, S.
I. (2018). The association of lifetime alcohol use with mortality

35. Kawai, M., Minami, Y., Kakizaki, M., Kakugawa, Y., Nishino,

and cancer risk in older adults: A cohort study. PLOS

Y., Fukao, A., et al. (2011). Alcohol consumption and breast

Medicine, 15(6), e1002585.

cancer risk in Japanese women: The Miyagi Cohort study.
Breast Cancer Research and Treatment, 128(3), 817-825.

26. Lew, J. Q., Freedman, N. D., Leitzmann, M. F., Brinton, L. A.,
Hoover, R. N., Hollenbeck, A. R., et al. (2009). Alcohol and risk

36. Kim, H. J., Jung, S., Eliassen, A. H., Chen, W. Y., Willett, W.

of breast cancer by histologic type and hormone receptor

C., & Cho, E. (2017). Alcohol consumption and breast cancer

status in postmenopausal women: The NIH-AARP Diet and

risk in younger women according to family history of breast

Health Study. American Journal of Epidemiology, 170(3), 308-

cancer and folate intake. American Journal of Epidemiology,

317.

186(5), 524-531.

27. Li, Y., Baer, D., Friedman, G. D., Udaltsova, N., Shim, V., &

37. Shin, A., Sandin, S., Lof, M., Margolis, K. L., Kim, K., Couto,

Klatsky, A. L. (2008). Wine, liquor, beer and risk of breast can-

E., et al. (2015). Alcohol consumption, body mass index and

cer in a large population. European Journal of Cancer, 45(5),

breast cancer risk by hormone receptor status: Women’ Life-

843-850.

style and Health Study. BMC Cancer, 15, 881.

28. Morch, L. S., Johansen, D., Thygesen, L. C., Tjonneland, A.,

38. White, J. A., DeRoo, L. A., Weinberg, C. R., & Sandler, D. P.

Lokkegaard, E., Stahlberg, C., et al. (2007). Alcohol drinking,

(2017). Lifetime alcohol intake, binge drinking behaviors, and

consumption patterns and breast cancer among Danish

breast cancer risk. American Journal of Epidemiology, 1(9),

nurses: A cohort study. European Journal of Public Health,

541-549.

17(6), 624-629.
39. Zhang, S. M., Lee, I. M., Manson, J. E., Cook, N. R., Willett,
29. Romieu, I., Scoccianti, C., Chajes, V., de Batlle, J., Biessy, C.,

W. C., & Buring, J. E. (2007). Alcohol consumption and breast

Dossus, L., et al. (2015). Alcohol intake and breast cancer in

cancer risk in the Women’s Health Study. American Journal of

the European prospective investigation into cancer and nutri-

Epidemiology, 165(6), 667-676.

tion. International Journal of Cancer, 137(8), 1921-1930.
12

IARD / DRINKING AND BREAST CANCER

40. National Cancer Institute. (2019). SEER 21 Incidence and
Mortality,

2000-2017,

with

Kaposi

Sarcoma

49. Tamimi, R. M., Spiegelman, D., Smith-Warner, S. A., Wang,

and

M., Pazaris, M., Willett, W. C., et al. (2016). Population Attrib-

Mesothemlioma. Retrieved 12 June, 2020, from https://sur-

utable Risk of Modifiable and Nonmodifiable Breast Cancer

veillance.cancer.gov/devcan/canques.html

Risk Factors in Postmenopausal Breast Cancer. American
Journal of Epidemiology, 184(12), 884-893.

41. Clemons, M., & Goss, P. (2001). Estrogen and the risk of
50. Arthur, R., Wassertheil-Smoller, S., Manson, J. E., Luo, J.,

breast cancer. New England Journal of Medicine, 344(4), 276
-285.

Snetselaar, L., Hastert, T., et al. (2018). The Combined Association of Modifiable Risk Factors with Breast Cancer Risk in

42. Masala, G., Bendinelli, B., Assedi, M., Occhini, D., Zanna, I.,

the Women’s Health Initiative. Cancer Prev Res (Phila), 11(6),

Sieri, S., et al. (2017). Up to one-third of breast cancer cases in

317-326.

post-menopausal Mediterranean women might be avoided
51. Horn-Ross, P. L., Canchola, A. J., Bernstein, L., Clarke, C. A.,

by modifying lifestyle habits: The EPIC Italy study. Breast
Cancer Research and Treatment, 161(2), 311-320.

Lacey, J. V., Jr., Neuhausen, S. L., et al. (2012). Alcohol consumption and breast cancer risk among postmenopausal

43. Akinyemiju, T., Wiener, H., & Pisu, M. (2017). Cancer-related

women following the cessation of hormone therapy use: The

risk factors and incidence of major cancers by race, gender

California Teachers Study. Cancer Epidemiology, Biomarkers

and region: analysis of the NIH-AARP diet and health study.

& Prevention, 21(11), 2006-2013.

BMC Cancer, 17(1), 597.
52. Nitta, J., Nojima, M., Ohnishi, H., Mori, M., Wakai, K., Suzuki,
44. Dam, M. K., Hvidtfeldt, U. A., Tjønneland, A., Overvad, K.,

S., et al. (2016). Weight gain and alcohol drinking associations

Grønbæk, M., & Tolstrup, J. S. (2016). Five year change in

with breast cancer risk in Japanese postmenopausal women

alcohol intake and risk of breast cancer and coronary heart

- results from the Japan Collaborative Cohort (JACC) Study.

disease among postmenopausal women: Prospective cohort

Asian Pacific Journal of Cancer Prevention, 17(3), 1437-1443.

study. BMJ, 353, i2314.
53. Hahn, M., Simons, C. C., Weijenberg, M. P., & van den Brandt,
45. Falk, R. T., Maas, P., Schairer, C., Chatterjee, N., Mabie, J.

P. A. (2018). Alcohol drinking, ADH1B and ADH1C genotypes,

E., Cunningham, C., et al. (2014). Alcohol and risk of breast

and the risk of postmenopausal breast cancer by hormone

cancer in postmenopausal women: An analysis of etiological

receptor status: The Netherlands Cohort Study on Diet and

heterogeneity by multiple tumor characteristics. American

Cancer. Carcinogenesis, 39(11), 1342-1351.

Journal of Epidemiology, 180(7), 705-717.
54. Nielsen, N. R., & Gronbaek, M. (2008). Interactions between
46. Key, T. J., Angela, B., Bradbury, K. E., Reeves, G. K., Seon

intakes of alcohol and postmenopausal hormones on risk of

Kuan, A., Simpson, R. F., et al. (2018). Foods, macronutrients

breast cancer. International Journal of Cancer, 122(5), 1109-

and breast cancer risk in postmenopausal women: A large UK

1113.

cohort. International Journal of Epidemiology, 48(2), dyy238.
55. Cifu, G., & Arem, H. (2018). Adherence to lifestyle-related
47. Li, C. I., Chlebowski, R. T., Freiberg, M., Johnson, K. C., Kuller,

cancer prevention guidelines and breast cancer incidence

L., Lane, D., et al. (2010). Alcohol consumption and risk of

and mortality. Annals of Epidemiology, 28(11), 767-773.e761.

postmenopausal breast cancer by subtype: The women’s
56. Ellingjord-Dale, M., Vos, L., Vik Hjerkind, K., Hjartåker,

health initiative observational study. Journal of the National
Cancer Institute, 102(18), 1422-1431.

A., Russnes, H. G., Tretli, S., et al. (2018). Number of risky
lifestyle behaviors and breast cancer risk. JNCI Cancer

48. Park, S. Y., Kolonel, L. N., Lim, U., White, K. K., Henderson, B.

Spectrum, 2(3), pky030.

E., & Wilkens, L. R. (2014). Alcohol consumption and breast
57. BreastCancer.org. (2017). Your Guide to the Breast Cancer

cancer risk among women from five ethnic groups with
light to moderate intakes: The Multiethnic Cohort Study.

Pathology Report.

International Journal of Cancer, 134(6), 1504-1510.

13

IARD / DRINKING AND BREAST CANCER

58. Suzuki, R., Orsini, N., Mignone, L., Saji, S., & Wolk, A. (2008).
Alcohol intake and risk of breast cancer defined by estrogen
and progesterone receptor status--a meta-analysis of epidemiological studies. International Journal of Cancer, 122(8),
1832-1841.
59. Wang, J., Zhang, X., Beck, A. H., Collins, L. C., Chen, W. Y.,
Tamimi, R. M., et al. (2015). Alcohol consumption and risk of
breast cancer by tumor receptor expression. Horm Cancer,
6(5-6), 237-246.
60. American Cancer Society. (2019). Breast Cancer Facts &
Figures, 2019-2020. Atlanta: American Cancer Society.
Retrieved

from

https://www.cancer.org/content/dam/

cancer-org/research/cancer-facts-and-statistics/breastcancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf

61. Elwood, P. C., Whitmarsh, A., Gallacher, J., Bayer, A., Adams, R., Heslop, L., et al. (2018). Healthy living and cancer:
evidence from UK Biobank. Ecancermedicalscience, 12, 792.
62. Monson, R. (1990). Occupational Epidemiology, 2nd Edition.
Boca Raton, Florida: CRC Press Inc.
63. Hopkins, G. W. (2002). A scale of magnitudes for effect

statistics. Retrieved 28 May, 2021, from https://www.

sportsci.org/resource/stats/effectmag.html#:~:text=
The%20usual%20interpretation%20of%20this,otherwise%20not%20worth%20worrying%20about

64. Ferguson, C. J. (2016). An effect size primer: A guide for clinicians and researchers (doi:10.1037/14805-020). Washington,
DC, US: American Psychological Association.
65. Craun, G. F., & Calderon, R. L. How to intrepret epidemiological associations. Retrieved from https://www.who.int/
water_sanitation_health/dwq/nutrientschap9.pdf

14

