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Abstract
Objective: Alcohol intake is a known risk factor for breast cancer. National organizations recommend that women
consume no more than one serving of alcohol per day, if at all; however, many women exceed this recommendation, and
some are unwilling to decrease consumption. Our study sought to identify factors associated with women’s unwillingness
to decrease their alcohol intake to decrease their breast cancer risk.
Methods: 942 women in a screening mammography cohort were asked questions about their demographics, personal
and family health history, lifestyle factors, and willingness/unwillingness to decrease alcohol intake to decrease their breast
cancer risk. Univariate and multivariate analyzes of their responses were performed.
Results: 13.2% of women in our cohort indicated they were unwilling to decrease their alcohol intake to reduce their
breast cancer risk. After adjusting for potential confounders, women who were 60 years and older were more than
twice as unwilling to decrease their alcohol intake compared to their younger counterparts (P = .0002). Women who
had an annual household income of more than $200,000 were 1.75 times more unwilling to decrease their alcohol intake
compared to their less affluent counterparts (P = .033). Unwillingness was not significantly associated with race/ethnicity,
education, having a first-degree family member with cancer, health perception, breast cancer risk perception, or BMI.
Conclusions: Levels of unwillingness to decrease alcohol intake differed by age and household income. An opportunity
is present to potentially decrease breast cancer risk in the community by educating women, especially older and more
affluent women, about alcohol as a risk factor for breast cancer and the importance of limiting one’s alcohol intake.
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Introduction
Lifestyle factors such as body mass index, physical activity,
and alcohol consumption are associated with breast cancer
risk.1-3 A multinational study found that the risk of postmenopausal breast cancer decreased by 3% for each onepoint increase in a healthy lifestyle index score, which
included these factors and behaviors.4 Gaining a better
understanding of women’s willingness and unwillingness to
undergo lifestyle modifications to decrease their breast cancer risk could inform the design of more effective, targeted
health education, communication, and intervention. While
there have been numerous studies focusing on willingness
to eat a healthier diet and increase physical activity,5-8

factors associated with women’s unwillingness to decrease
alcohol intake to decrease their breast cancer risk have not
been well characterized.
A meta-analysis on 53 studies worldwide, mostly in
developed countries, showed that the relative risk of breast
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2
cancer increases by 7.1% for each additional 10 g of alcohol consumed a day (5 oz wine, 12 oz beer, or 1.5 oz spirits = 14 g alcohol).9 More recently, a meta-analysis on 20
studies showed that even <0.5 drinks per day (<52.5 g
alcohol per week) was associated with increased breast
cancer risk compared to no alcohol consumption (RR = 1.04,
95% CI 1.01-1.07).10 Studies have estimated that 60% to
69% of women aged 18 and older in the United States consumed alcohol in the previous year.11,12 The American
Cancer Society’s guidelines for cancer prevention and the
Dietary Guidelines for Americans recommend women to
drink no more than 1 drink of alcohol per day, if at all;13,14
however, 60% of women who drink alcohol drink more
than 1 glass per day on the days they drink.15 Given that
alcohol consumption is an established risk factor for breast
cancer and many women drink more than the recommended
amount, gaining a better understanding of women’s unwillingness to decrease alcohol intake to decrease breast cancer risk is important.
Some studies have found that measures of alcohol intake
differ with age, race/ethnicity, socioeconomic factors, and
family history of cancer.16-19 However, other studies have
found that there is no association between alcohol intake
and family history of breast cancer specifically.20-22 In terms
of willingness to decrease alcohol intake for health reasons,
a recent study found that intent to decrease alcohol intake
was negatively associated with age;23 however, this study
only included women at elevated risk for breast cancer, and
these findings may not be applicable to women in the
broader patient community, which include women with different levels of risk. In the current study, we sought to assess
the willingness of women in a screening mammography
cohort to decrease their alcohol intake (to less than 1 glass a
day) to reduce their breast cancer risk, and to identify factors associated with unwillingness.

Methods
Study Recruitment
This study was approved by the University of California,
Irvine (UCI) Institutional Review Board, HS #2010-7489.
Study participants were recruited from the UCI Athena
Breast Health Network (Athena).24 The UCI Athena cohort
is an ongoing cohort started in 2011 comprised of women
18 years and older who completed an electronic clinical
intake form when they received a screening mammogram at
a UCI breast imaging facility and provided informed consent to share their intake data for research purposes. Some
participants also indicated they were willing to be contacted
for future studies. Athena participants who indicated willingness to be contacted for future studies were invited
between 2015 and 2017 by email to complete a follow-up
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web-based study questionnaire. 1114 women completed the
study questionnaire.

Data Collection
The electronic intake form included questions about race/
ethnicity, education, first-degree family history of breast
cancer, having a BRCA1 or BRCA2 mutation, and selfreported height and weight. Data related to household
income, health perception, breast cancer risk perception,
and willingness/unwillingness to change lifestyle behaviors
were collected from the study questionnaire. Willingness/
unwillingness to change lifestyle behaviors was assessed by
a set of questions starting with, “How willing would you be
to do the following to lower your risk of breast cancer?”
This study focused on participants’ responses to the behavior “decrease alcohol intake to less than 1 glass per day.”
The possible responses were “Very Willing,” “Somewhat
Willing,” “Neutral,” “Somewhat Unwilling,” “Very
Unwilling,” and “Not applicable (already doing this).”
Study questionnaire data were collected and managed using
REDCap (Research Electronic Data Capture) electronic
data capture tools hosted at UCI.25

Data Analysis
Because this study focused on unwillingness to decrease
alcohol intake among women without a history of breast
cancer, women who had a history of invasive breast cancer
or ductal carcinoma in situ (DCIS) (n = 143) and women
who did not answer the willing to decrease alcohol intake
question (n = 21) were excluded from the analysis (Figure 1).
Women who reported having a BRCA1 or BRCA2 mutation
were also excluded because women who are aware they
have such mutations are known to be more willing to
undergo preventive measures26 (and all 8 BRCA1- or
BRCA2-positive participants answered “Very Willing”).
Participants who answered “Not applicable (already doing
this),” “Very Willing,” or “Somewhat Willing” were categorized as “Willing/Already doing,” whereas those who
answered “Neutral,” “Somewhat Unwilling,” or “Very
Unwilling” were categorized as “Unwilling.”
For race/ethnicity categorization, since the numbers of
participants who indicated they were Black or African
American, American Indian or Alaska Native, Native
Hawaiian or Other Pacific Islander ancestry were low (15 or
fewer in each), these participants were categorized with
participants in the “Other/Unknown” category, which also
included those who indicated they were “Some other race”
and those who answered “Don’t know” or “Prefer not to
answer,” resulting in 4 race/ethnicity categories (non-Hispanic white, non-Hispanic Asian, Hispanic, and Other/
Unknown). Body mass index (BMI) was calculated from
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Figure 1. Study workflow and exclusion criteria.

self-reported height and weight by dividing the weight in
kilograms by the height in meters squared.
Health perception was assessed using answers to the
question: “Considering your health over the last month,
how would you characterize your health?” The answer
choices were “Excellent,” “Very Good,” “Good,” “Fair,”
and “Poor.” Because there were only 8 participants who
answered “Fair” and only 1 participant who answered
“Poor” to this question in the “Unwilling” to decrease alcohol group, participants in the “Fair” and “Poor” categories
were grouped together in a “Fair or Poor” category. Breast
cancer risk perception was assessed by participants’ answers
to the question, “Are you at low, average, or high risk for
breast cancer?” The answer choices were “Low risk,”
“Average risk,” “High risk,” and “Don’t know.”
Univariate analysis was done to determine whether
unwillingness to decrease alcohol intake was associated
with demographic, family health history, and personal factors. We used Fisher’s exact test to detect differences in the

distribution of categorical variables among the “Already
Doing/Willing” group compared to the “Unwilling” group.
Multivariate analysis was done using logistic regression.
Variables below an alpha level of 0.20 in the univariate
analysis were included in the multivariate model. An alpha
of 0.05 was used for all hypothesis tests. Missing data were
omitted from the analyzes. All data analysis was done using
SAS software (SAS version 9.4, SAS Institute Inc., Cary,
NC, USA).

Results
Participants had an average age of 58.7 ± 10.8 years, were
predominantly non-Hispanic white (68.1%), and most had
at least a college degree (74.7%). Overall, 13.2% of women
indicated that they were unwilling to decrease alcohol
intake to less than 1 glass per day. There were statistically
significant differences in willingness/ unwillingness to
decrease alcohol intake to reduce breast cancer risk by age
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Table 1. Demographic and Health Characteristics of the Overall Study Population.

Age, years (mean ± SD)
30-59 (50.2 ± 6.2)
60+ (68.0 ± 6.1)
Race/ethnicity
Non-Hispanic White
Hispanic
Non-Hispanic Asian
Other/unknown
Education
College graduate or more
Some college or less
Annual household income
<$99,999
$100,000-$199,999
>$200,000
First-degree family history of breast cancer
No
Yes

Total

Willing/Already doing

Unwilling

(n = 942)

(n = 818) (%)

(n = 124) (%)

494
448

447 (90.5)
371 (82.8)

47 (9.5)
77 (17.2)

641
151
100
50

548 (85.5)
136 (90.1)
90 (90.0)
44 (88.0)

93 (14.5)
15 (9.9)
10 (10.0)
6 (12.0)

701
237

606 (86.4)
208 (87.8)

95 (13.6)
29 (12.2)

330
313
193

289 (87.6)
279 (89.1)
156 (80.8)

41 (12.4)
34 (10.9)
37 (19.2)

729
206

635 (87.1)
177 (85.9)

94 (12.9)
29 (14.1)

426
266
217

362 (85.0)
234 (88.0)
195 (89.9)

64 (15.0)
32 (12.0)
22 (10.1)

182
385
268
104

156 (85.7)
327 (84.9)
240 (89.6)
95 (91.3)

26 (14.3)
58 (15.1)
28 (10.4)
9 (8.7)

261
422
147
97

232 (88.9)
363 (86.0)
126 (85.7)
87 (89.7)

29 (11.1)
59 (14.0)
21 (14.3)
10 (10.3)

P
.0007

.378

.658

.027

.642

.200
<25 BMI, kg/m2
25-30
>30
Health perception
Excellent
Very good
Good
Fair or poor
Perceived breast cancer risk
Low
Average
High
Don’t know

.174

.588

Statistically significant P values are bolded. Missing data: N = 4 for education, 106 for household income, 7 for first degree history of breast cancer, 33
for BMI, 3 for health perception, and 15 for perceived breast cancer risk.

and household income (Table 1). A higher proportion of
older women (ages 60 years and older) were unwilling to
decrease their alcohol intake compared to women who
were 30 to 59 years old (17.2% and 9.5%, respectively,
P = .0007). Unwillingness to decrease alcohol intake was
also associated with annual household income, with 12.4%
and 10.9% of women whose annual household incomes
were less than $99,999 and $100,000 to $199,999, respectively, being unwilling compared to 19.2% of women whose
incomes were more than $200,000, respectively (P = .027).
Unwillingness was not significantly associated with race/
ethnicity, education, having a first-degree family member
with breast cancer, BMI, health perception, or breast cancer
risk perception (Table 1).

Logistic regression analysis was used to construct the
multivariate model to adjust for potential confounders.
We included all variables with P < .20 in the univariate
analysis, namely, age, annual household income, and
health perception (Table 2). Women 60 years and older
were 2.26 times more likely to be unwilling to decrease
their alcohol intake compared to women between the ages
of 30 and 59 years (P = .0002). Women who had a household income of more than $200,000 were 1.75 times as
likely to be unwilling to decrease their alcohol intake
compared to women whose household income was less
than $99,999 (P = .033). Unwillingness was not significantly associated with health perception in the multivariate analysis (Table 2).
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Table 2. Odds Ratios of Unwillingness to Decrease Alcohol Intake by Age, Annual Household Income, and Health Perception.
Unadjusted

Age, years
30-59
60+
Annual household income
<$99,999
$100,000-$199,999
>$200,000
Health perception
Fair or poor
Good
Very good
Excellent

Adjusted

OR (95% CI)

P

OR (95% CI)

P

Ref
1.97 (1.34, 2.19)

.0006

Ref
2.26 (1.48, 3.46)

.0002

Ref
0.86 (0.53, 1.39)
1.67 (1.03, 2.72)

–
.04

Ref
0.83 (0.51, 1.37)
1.75 (1.05, 2.92)

–
.033

Ref
1.23 (0.56, 2.71)
1.87 (0.90, 3.92)
1.76 (0.79, 3.91)

–
–
–

Ref
1.14 (0.49, 2.67)
1.53 (0.69, 3.42)
1.37 (0.57, 3.28)

–
–
–

Only P values <.05 are shown.

Discussion
Since even moderate alcohol intake is associated with breast
cancer risk, decreasing alcohol intake is one way to decrease
breast cancer risk in the community. However, the unwillingness to decrease alcohol intake exhibited by some
women presents a challenge. Development of effective public health interventions requires defining and understanding
the problem and its causes.27,28 This is the first study to
examine willingness or intent to decrease alcohol intake to
decrease breast cancer risk in a cohort of women with different levels of breast cancer risk. It is also the first study to
show that annual household income was significantly associated with unwillingness to decrease alcohol consumption.
Our findings that unwillingness was also associated with
age, but not breast cancer risk perception, are consistent
with a recent study on women who were all at elevated
breast cancer risk, which showed that intent to decrease
alcohol intake was negatively associated with age but not
associated with perceived breast cancer susceptibility.23 Our
results are especially concerning because age and household income are factors associated with increased breast
cancer risk.17,29-31 Thus, our study suggests that increased
health education about the relationship between alcohol
consumption and breast cancer risk are especially needed in
older and more affluent women.
Studies in the U.S. and United Kingdom have shown that
75% to 80% of women do not know that alcohol is a risk factor for breast cancer.32,33 In addition, women tend to selfidentify as “normal drinkers” even if their level of alcohol
consumption is above average and at a level that increases
their risk of breast cancer.32,34,35 A 2015 Gallup poll indicated
that 66% of women surveyed thought that moderate alcohol
consumption (1-2 drinks/day) was either good for health or

makes no difference to health.36 Although income has been
shown to be associated with health knowledge of other
aspects of breast cancer risk including breast density and
breast self exam,37,38 and thus suggests that women with
higher incomes should “know” to limit alcohol consumption,
women in our study with higher household incomes were
actually more unwilling to decrease their alcohol intake.
Studies on the health effects associated with moderate
alcohol consumption have been conflicting.39-42 However, a
recent study on global alcohol consumption and disease risk
revealed that even a low amount of alcohol consumption is
linked with loss of health.43 Consistent with the American
Cancer Society recommendations13 and the Dietary
Guidelines for Americans,14 the American Heart Association
(AHA) also recommends that people do not start drinking if
they do not already drink alcohol, and if they do drink, to
drink in moderation, which is an average of one drink a day
for women.44 The AHA further states that the health benefits
of low alcohol consumption can be obtained by other
means, including eating a healthy diet, exercising, and lowering your cholesterol and high blood pressure.44
The primary care setting presents “teachable moments”
in which providers can counsel patients on prevention for
common health concerns including breast cancer, such as
both before and after breast screening; upon the diagnosis
of a premalignant lesion; or after the diagnosis of cancer in
the patient’s family member.33,45,46 Studies have shown that
cancer prevention education is acceptable to women attending breast screening or clinic appointments.33,47 However,
counseling patients to limit alcohol intake would be dependent on providers’ own knowledge about alcohol intake as a
breast cancer risk factor as well as their willingness to discuss the subject with their patients. A recent study indicated
that 81.4% of adults reported being asked about alcohol use
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by a health professional in person or on a form during a
checkup in the past 2 years. However, of the individuals
who reported current binge drinking in the past 30 days at
time of survey, only 13.7% were advised to reduce drinking. Interestingly, this rate varied by demographic and other
factors, including age and income, with lower rates of
advice to reduce drinking among older individuals
(≥65 years old) and those with higher incomes compared to
their younger, less affluent, counterparts.48 Thus, older and
more affluent women, who are at higher risk for breast cancer, are getting less advice from their health care providers
to decrease their alcohol intake and, as our study shows, are
more unwilling to decrease their alcohol intake.
Several tools and interventions have been developed to
facilitate provider-patient discussions regarding breast cancer risk factors with limited levels of effectiveness.47,49,50
For example, a tablet computer-based intervention was
tested in the waiting room before a scheduled primary care
visit. However, there was no increase in discussion about
alcohol intake, while there was an increase in discussion
about regular exercise and weight.50 The limited effectiveness of such interventions can be attributed to providers’
lack of knowledge about alcohol as a breast cancer risk factor, fear of alienating patients, time constraints, and other
possible reasons.51,52 Overcoming these barriers will be
important in enabling health care providers to more effectively and efficiently counsel their patients.
Strengths of this study include the relatively large sample size and detailed characterization of the study cohort,
which allowed for assessment of a variety of factors and
adjustments for potential confounders. Limitations of our
study include that participants were recruited by email from
the Athena Breast Health Network, a screening mammography research cohort, and asked to complete an online survey, and thus may be more health conscious and tech-savvy
than the general female population. Compared to the screening mammography patient population from which they
were recruited, a larger proportion of the study participants
were older (47.6% vs 34.4% were 60 years or older), nonHispanic white (68.0% vs 42.5%), and had at least a college
degree (74.7% vs. 52.5%). Lastly, our study did not examine reasons for women’s unwillingness. This will also be
important to understand for the development of effective
interventions.
In conclusion, our results identify household income as a
novel factor and confirm age as an independent factor associated with women’s unwillingness to decrease alcohol
intake to decrease breast cancer risk. Since income and age
are also associated with breast cancer risk, a significant
opportunity is present for health care providers, health educators, health policy makers, and others to work together to
decrease breast cancer risk in the community. A better
understanding of the health beliefs, reasons for drinking,
and barriers to decreasing alcohol intake may enable better
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public health education on the risks of even moderate alcohol intake in our communities and promotion of more
healthful behaviors to replace the perceived benefits of
alcohol intake.

Implications for Research and Practice
Age and household income were found to be associated
with unwillingness to decrease alcohol intake to decrease
breast cancer risk. In the primary care setting, there is an
opportunity to counsel female patients who report drinking alcohol about the misconceptions surrounding moderate alcohol intake as being “good for health.” Decreasing
alcohol intake in women presents a significant opportunity
to decrease breast cancer risk in the community. Further
studies on women’s reasons for drinking, barriers to
decreasing alcohol intake, and effective communications
strategies are needed.
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