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1 | INTRODUCTION

Breast cancer is the most frequent diagnosed cancer among women
worldwide. It is a heterogeneous disease on the molecular level, and
substantial effort has been made to characterize the disease
and describe its progression.® Epidemiological risk factors for breast
cancer have been established and several models for mechanisms
involved in progression of the disease have been proposed.? The main
factors influencing the risk of breast cancer are gender and age. Several
risk factors for breast cancer are related to hormone exposure (mainly
estrogen and progesterone).? Nonmodifiable risk factors for breast can-
cer include early menarche, late menopause, family history of breast
cancer, race, height, mammographic density and certain gene alter-
ations. Modifiable risk factors include age at first live birth, parity, breast
feeding, exogenous hormones, postmenopausal body mass index (BMI),
physical activity, educational level and alcohol consumption.? Con-
cerning lifestyle after age 50 years, several studies have confirmed that

5,7-9

high BMI,># limited physical activity,”” alcohol consumption and

6,10,11

menopausal hormone therapy (HT) use' are associated with an

increased risk of breast cancer. Moreover, studies have shown that
tobacco smoking is associated with increased risk of breast cancer,>?
however its association with breast cancer is less clear.

The associations between known risk factors and breast cancer
among women participating in the population-based mammographic
screening program BreastScreen Norway have been reported in sev-
eral articles.***? Participants with a false-positive screening examina-
tion and those diagnosed with a premalignant lesion had an increased
long-term risk of invasive breast cancer compared to women screened
negative (2-fold relative risk after additional imaging or a biopsy with
benign results, 3-fold after detection of hyperplasia with atypia, 4-fold
after a carcinoma in situ diagnosis).2°

Genetic and environmental risk factors for carcinoma in situ are
similar to those for invasive breast cancer.?Y"?” This suggests that pre-
malignant lesions and invasive breast cancer share the same

2123 3nd that most risk factors for invasive breast cancer are

etiology,
important for tumor initiation.2*2” However, there is remaining uncer-
tainty regarding the association between tumor progression and

HT %82 alcohol consumptionm‘32 31-33

and BMI and physical activity.

The aim of our study was to estimate the association between
the modifiable factors physical activity, BMI, alcohol consumption,
tobacco smoking, HT use and the risk of breast cancer among women
with a benign lesion, hyperplasia with atypia or carcinoma in situ

detected after participation in BreastScreen Norway.

2 | METHODS

BreastScreen Norway is a population-based screening program
administered by the Cancer Registry of Norway (CRN).22 The screen-
ing program started as a pilot project in four counties in 1995/96 and
became nationwide by 2005. Today, 650000 women aged
50-69 years are offered biennial two-view digital mammographic

screening. The participation rate is approximately 75%, and 84% of

What's New?

Whether established lifestyle risk factors for breast cancer,
such as physical inactivity, use of hormone therapy (HT), and
alcohol consumption, fuel cancer development in women
with benign or premalignant breast lesions remains uncer-
tain. In this investigation, increased risk of breast cancer
development was observed among women with benign
breast lesions who used menopausal HT. HT was not signifi-
cantly linked to premalignant lesions. Likewise, only sugges-
tive associations were detected for alcohol intake, smoking,
and physical inactivity in women with benign or premalig-
nant lesions. The findings warrant further study to better
understand the impact of lifestyle factors on prior breast

lesions.

the invited women have attended at least once during the first
20 years.13 The recall rate was 3%-4%, whereas about 40% included a
needle biopsy. About half of all women selected for a needle biopsy
were diagnosed with ductal carcinoma in situ (DCIS) or breast cancer.

Results of the screening examination and the radiological proce-
dures are reported electronically from the breast centers to the CRN.*®
Pathology reports describing results of needle biopsies (cytological or
histological) are sent to the CRN electronically or on paper forms. We
received information about benign outcomes, hyperplasia with atypia
and lobular carcinoma in situ (LCIS) as a result of screening, while infor-
mation about DCIS and breast cancer was available regardless of detec-
tion mode. The Cancer Registry Regulation ensures reporting of all
cancer cases to the CRN.3* This allows us to follow the screened
women for breast cancer regardless of her screening adherence and
eventual moving from one county to another. If several forms were
used for reporting histologic type of the same lesion within a period of
6 months (diagnosis period), we used the report describing the most
aberrant type of lesion.2® BreastScreen Norway used SNOMED codes
to classify benign and premalignant lesions while malignant cases were
reported according to ICD-10. Throughout our study, the term breast
cancer refers to invasive breast cancer (ICD10: C50).%°

21 | Study population

We obtained data from the CRN with information concerning
767 572 women. Inclusion criteria were no prior diagnosis of DCIS or
breast cancer before her first attendance in BreastScreen Norway and
at least 6 months of follow-up after her first screen. We excluded
4180 women with breast cancer or another type of cancer located in
the breast detected at first screen, and 749 women with inconclusive
histology results after first screen. We classified the follow-up time of
each woman to four groups according to her prior screening results:

negative screen (not analyzed), benign, atypia and carcinoma in situ
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(Table 1). For simplicity, we let the phrase “women with atypia”
include all women with a prior diagnosis of atypia diagnosed after par-
ticipation in BreastScreen Norway, and correspondingly for carcinoma
in situ or a benign lesion.

We identified a total of 11 270 women with a benign lesion,
972 women with atypia and 2379 women with carcinoma in situ diag-
nosed during the study period (2006-2016). The cohort was followed
from date of inclusion in each group to the diagnosis of breast cancer

or end of follow-up, regardless of detection mode.

2.2 | Study variables

Information about risk factors for breast cancer was collected through a
questionnaire administered together with invitations to BreastScreen
Norway. More than 600 000 women responded on 1.7 million ques-
tionnaires in the period August 2006 to December 2015.*° Overall,
there was 69% response on the repeated questionnaire, and 88% of the
attending women have handed in at least one questionnaire. The
guestionnaire included questions on menstrual and reproductive
factors, current weight, attained height, physical activity, alcohol
consumption, smoking and use of HT.

Strenuous physical activity was summarized into 0-1, 2-3 or 4+
hours per week. BMI was calculated as the ratio of body weight
(kg) by height squared (m). Alcohol consumption was reported as num-
ber of glasses consumed per month of wine, beer and liquor, respec-
tively. Weekly consumption of alcohol in wine glass equivalents was
calculated assuming 12 g of ethanol per glass of wine, 20 g per 0.5 L
of beer and 14 g per glass of liquor.'* Smoking status was reported as
being a current smoker, former smoker or never having smoked. Cur-
rent and former use and duration of HT use were reported for the fol-
lowing HT-formulations: Kliogest, Activelle, Trisekvens, Novofem,
Eviana, Indivina, Livial, Ovestrin, Oestriol, Progynova, Estronorm and
for HT skin patches and vaginal estrogen products. A woman was
included as a current HT user if she reported use of HT within the last
3 months before her inclusion screen. Current users were further cat-
egorized as combined estrogen and progestin therapy (EPT) or other
types (estrogen not in combination with progestin). Age at inclusion
was calculated from date of inclusion screen (month, year) and date of
birth (month, year), and available for all women in the study.

Year of inclusion to study group and information on sociodemographic
factors and health-related variables before age 50 were included in the mul-
tiple imputation model; age at menarche, use of oral contraceptives (ever,
never at age 50), number of live born children, smoking status (ever, never
at age 50), physical activity, alcohol consumption, birth weight, birth place
(Norway, Europe outside Norway, outside Europe) and education

(<elementary school, high school, college or university degree).

2.3 | Statistical analysis

We used individual level data to classify each woman's follow-up time to

the study groups benign, atypia and carcinoma in situ (Figure 1). Women

| International Journal of Cancer

TABLE 1 The woman-years per screened woman were classified
to one or more groups depending on her screening history?*

Classification of women years

Screened
negative

Women-years were classified to the screened
negative group (not analyzed) from first time
screened negative until first positive screen
resulting in a needle biopsy, diagnosis of carcinoma
in situ (LCIS or DCIS) or breast cancer. Hence, the
definition of screened negative includes both
negative screens and false-positive screens
resolved at recall by additional imaging only.

Benign The women were followed in the benign group from
first screen resulting in a needle biopsy with benign
result, and until diagnosis of carcinoma in situ
(censored due to treatment) or breast cancer

(outcome), or end of follow-up.

Atypia The women were followed in the atypia group from
first screen resulting in a needle biopsy with
hyperplasia with atypia, and until diagnosis of
carcinoma in situ (censored due to treatment) or

breast cancer (outcome), or end of follow-up.

The women were followed in the carcinoma in situ
group from first screen resulting in a diagnosis of
carcinoma in situ (LCIS or DCIS), and until diagnosis
of breast cancer (outcome), or end of follow-up.

Carcinoma
in situ

were censored at end of follow-up (December 2016), age 80 years or at
diagnosis of other types of cancer located in the breast (details on mor-
phologies can be found as a supplement to a previous article?®). Women's
inclusion screen was defined as the screen resulting in inclusion to the
group (the last screen prior to inclusion). We have not censored a
woman's contribution of follow-up time to the benign group at a subse-
quent inclusion in the atypia group, as this would be censoring at an event
on the causal pathway toward the outcome. However, we did censor a
woman's contribution of follow-up time to a prior group at inclusion in
the carcinoma in situ group, due to the treatment of the carcinoma in situ
lesion. Hence, after a diagnosis of carcinoma in situ, a woman contributed
follow-up time to the carcinoma in situ group only.

Information about physical activity, BMI, alcohol consumption,
smoking and HT use was collected from the questionnaire returned at
inclusion screen. At inclusion screen, 57% of the women in the carci-
noma in situ group and 64%-65% in the benign and atypia group had
filled out and returned the most current questionnaire. Information
from repeated questionnaires was used to impute missing values at
the inclusion screen.

We generated 50 multiple imputations®® iteratively conducted by
chain equations (MICE)*” as implemented in the mi impute procedure
in Stata. Information concerning lifestyle before age 50 (listed above)
was included to improve the quality of the imputed values. Informa-
tion from repeated questionnaires was summarized as average self-
reported value (physical activity, BMI and alcohol consumption) or
max self-reported value (ever use of EPT, other HT, previous HT and
ever smoked). The multiple imputation model included age at inclu-
sion, the outcome indicator and the Nelson-Aalen estimate of the

cumulative hazard as regular (complete) variables to avoid bias.>®
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Benign Atypia Carcinoma in situ TABLE2  Number of wom.en .and
breast cancer cases and crude incidence
Study population rate in the study period, and number of
No. of women 11270 972 2379 women and breast cancer cases available
No. of breast cancers 274 34 118 for complete case analysis

Absolute risk of breast cancer

IR per 1000 wy 4.7 (95% Cl 4.2-5.3) 6.7 (95% Cl 4.8-9.4)
Complete case analysis

No. of women 5191 434

No. of outcomes 125 14

Abbreviations: Cl, confidence interval; IR, incidence rate; wy, woman-years.

Cox regression analysis was applied to estimate the association of
each of the five modifiable risk factors physical activity, BMI, alcohol
consumption, tobacco smoking and HT, both in univariate analyses
adjusted for age and in multivariate analyses adjusted for age and the
remaining four risk factors. Associations were measured as hazard
ratios (HR) and presented with 95% confidence intervals (Cl). Model
parameters were estimated separately for each imputed dataset, and
their point estimates and standard errors were combined using
Rubin's rules. Descriptive statistics were presented as frequencies,
proportions and median with interquartile range (IQR).

Several sensitivity analyses were performed. (a) We excluded
women who were self-reported premenopausal (benign: 15%, atypia:
13% and carcinoma in situ: 7%). (b) The in situ group were restricted

10.4 (95% Cl 8.7-12.5)

908
41

to women with DCIS, that is, excluding LCIS. (c) The main analyses
were repeated with different random seeds for the multiple imputa-
tion procedure, to confirm the results. (d) The analyses were repeated
on the subset of women with complete information.

Data preparations and analyses were performed using Stata
(version 16, StataCorp, College Station, Texas). We considered a
two-sided P-value less than .05 as being statistically significant.

3 | RESULTS

Among 11 270 women with a benign biopsy, 274 were diagnosed
with breast cancer after a median follow-up of 5.2 years (Table 2).
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Among 972 women with atypia, 34 were diagnosed with breast can-
cer after a median follow-up of 5.3 years. And among 2379 women
with a carcinoma in situ, 118 were diagnosed with breast cancer after
a median follow-up of 4.6 years.

The median age at inclusion was increasing from the benign group
(54 years) to the atypia group (57 years) to the carcinoma in situ
group (60 years) (Table 3). Most of the women were born in Norway
(92%-94%) and had finished high school and/or a college or university
degree (74%-78%, Table S1). The study groups were similar with
respect to body size (height, weight and BMI) and levels of physical
activity. One in five women were abstainers of alcohol, and current
drinkers had a weekly alcohol consumption of 1.8 wine glass equiva-
lents per week. There were fewer current smokers among women
with carcinoma in situ compared to women with benign or atypia
(22% vs 32%). The fraction of never HT users was highest in the

TABLE 3
Benign
n % or median (IQR)
Median age (y) 11 270 54 (51-61)
Strenuous physical activity
0-1 hour/week 4514 68.3%
2-3 hours/week 1638 24.8%
4+ hours/week 453 6.9%
Missing value® 4665
Body size
Height (cm) 7173 167 (163-170)
Weight (kg) 6593 70 (63-80)
BMI (kg/m?) 6553 25(23-28)
Missing value® 4717
Alcohol consumption®
Not consuming 1368 20.2%
Current drinker 5406 79.8%
Consumption among drinkers 5406 1.8 (0.9-3.5)
Missing value® 4496
Smoking status
Never 2559 36.6%
Former 2216 31.7%
Current 2218 31.7%
Missing value® 4277
Menopausal hormone therapy
Never 4401 66.8%
Former 1018 15.4%
Current EPT 533 8.1%
Current other® 638 9.7%
Missing value? 4680

| International Journal of Cancer

)

benign group (67%). Former use and current use of other HT types
(estrogen not in combination with progestin) were increasing from the
benign group to the atypia group to the carcinoma in situ group. This
might be related to the increasing median inclusion age across the
study groups in the same direction.

We observed a tendency of higher levels of physical activity
being associated with lower risk of breast cancer (Table 4), however
all estimates were inconclusive with wide confidence intervals
(benign: HR 0.92, 95% Cl 0.49-1.75; atypia: HR 0. 76, 95% CI
0.10-5.45; in situ: HR 0.80, 95% Cl 0.26-2.44 for 4+ hour compared
to 0-1 hour of weekly strenuous physical activity). BMI was not asso-
ciated with the risk of breast cancer in any study group. There was a
suggestive increased risk of breast cancer among former and current
smokers compared to nonsmokers (benign: HR 1.18, 95% ClI
0.85-1.66 among former smokers and HR 1.38, 95% Cl 0.99-1.92

Median age at diagnosis and self-reported characteristics of women within each study group

Atypia Carcinoma in situ

n % or median (IQR) n % or median (IQR)
972 57 (52-63) 2379 60 (55-65)
379 68.3% 828 68.2%

131 23.6% 304 25.0%

45 8.1% 83 6.8%

417 1164

608 166 (163-170) 1308 167 (163-170)
570 70 (62-78) 1220 68 (62-78)
565 25(23-28) 1208 25 (23-28)
407 1171

127 22.2% 240 19.4%

445 77.8% 1000 80.6%

445 1.8 (0.9-3.8) 1000 2.0(0.9-3.7)
400 1139

219 37.4% 539 42.3%

179 30.5% 450 35.3%

188 32.1% 285 22.4%

386 1105

324 58.5% 697 56.9%

102 18.4% 257 21.0%

53 9.6% 98 8.0%

75 13.5% 172 14.1%

418 1155

Abbreviations: BMI, body mass index; EPT, estrogen plus progestin combination therapy; IQR, interquartile range.

2Missing the questionnaire value from the inclusion screen.
bTotal weekly amount of ethanol converted to wine glass-equivalents.

“Current user of other types of hormone therapy, that is, estrogen not in combination with progestin.
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TABLE 4 Age-adjusted hazard ratio (with 95% confidence interval) from multiple imputation analysis with 50 imputed datasets

Strenuous physical activity

0-1 hour/week

2-3 hours/week

4+ hours/week

Body mass index

Linear per kg/m?
Alcohol consumption®

Linear per glass of wine

Smoking status
Never
Former

Current

Menopausal hormone therapy

Never used
Former user
Current EPT

Current other®

Benign Atypia Carcinoma in situ
Univariate Multivariate Univariate Multivariate Univariate® Multivariate®
1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)

1.17 (0.85-1.64)
0.90 (0.48-1.69)

1.00 (0.97-1.03)

1.05(0.99-1.11)

1.0 (Ref)
1.28 (0.92-1.77)
1.40 (1.02-1.93)

1.0 (Ref)

1.49 (1.01-2.19)
1.99 (1.29-3.06)
1.30(0.78-2.14)

1.20 (0.86-1.67)
0.92 (0.49-1.75)

1.01 (0.98-1.04)

1.04 (0.97-1.10)

1.0 (Ref)
1.18 (0.85-1.66)
1.38 (0.99-1.92)

1.0 (Ref)

1.47 (1.00-2.16)
1.96 (1.27-3.02)
1.29 (0.78-2.14)

0.77 (0.26-2.24)
0.77 (0.11-5.36)

0.98 (0.89-1.08)

1.01 (0.86-1.19)

1.0 (Ref)
1.24 (0.46-3.38)
1.27 (0.46-3.47)

1.0 (Ref)

1.06 (0.32-3.51)
1.60 (0.40-6.35)
1.39 (0.40-4.80)

0.73 (0.24-2.20)
0.76 (0.10-5.45)

0.98 (0.89-1.09)

1.00 (0.84-1.19)

1.0 (Ref)
1.21 (0.44-3.29)
1.21 (0.44-3.38)

1.0 (Ref)

1.04 (0.31-3.48)
1.55(0.37-6.45)
1.39 (0.39-4.99)

0.94 (0.53-1.66)
0.86 (0.29-2.56)

0.98 (0.92-1.03)

1.06 (0.95-1.18)

1.0 (Ref)
0.91 (0.55-1.52)
1.14 (0.66-1.98)

1.0 (Ref)

1.15(0.65-2.04)
1.84 (0.88-3.88)
1.17 (0.55-2.48)

0.93 (0.52-1.66)
0.80 (0.26-2.44)

0.98 (0.93-1.04)

1.05(0.94-1.18)

1.0 (Ref)
0.86 (0.51-1.46)
1.05 (0.59-1.87)

1.0 (Ref)

1.13(0.63-2.01)
1.75 (0.80-3.85)
1.16 (0.55-2.47)

Note: Statistical significant results are emphasized by bold type.
Abbreviation: EPT, estrogen plus progestin combination therapy.

2Analyses of the in situ group are adjusted for treatment, grade and tumor size in addition to age at inclusion.

bTotal weekly amount of ethanol converted to wine glass-equivalents.

“Current user of other types of hormone therapy, that is, estrogen not in combination with progestin.

among current smokers), while a less clear trend was observed per
weekly glass of wine. We observed a higher risk of breast cancer asso-
ciated with HT use among women with a benign or premalignant
lesion, however only statistically significant for the benign group con-
cerning current users of EPT (HR 2.0, 95% Cl 1.3-3.0) and former
users of HT (HR 1.5, 95% Cl 1.0-2.2).

Restricting the regression analyses to women who did not self-
report to be premenopausal yielded similar results (not shown).
Restricting the in situ regression analyses to women with a prior DCIS
yielded similar results (Tables S2 to S4). Regression analyses using
data from the subset of women with complete information for all vari-

ables did not change the conclusions (Table 5).

4 | DISCUSSION
We observed an increased risk of breast cancer associated with HT
use among women with a benign lesion, and a suggestive increased
risk among women with a premalignant lesion. Among women with a
benign or premalignant lesion, there was a suggestive increased risk
among smokers, and less clear trend per weekly glass of wine. BMI
was not associated with the risk of breast cancer in any study group.
The proportion of benign biopsies in Norway was in between,
and not unexpectedly far from, those reported in Spain®® and in Ver-

mont, The United States.*® Among women included in our study,

lesions with atypia or LCIS were surgically excised, and women with
DCIS were treated with mastectomy or breast conserving treatment
with or without radiotherapy. Norwegian women diagnosed and
treated for DCIS undergo annual mammography in addition to a clini-
cal exam annually, for 10 years after the treatment regime is finished.

Strengths of our study include the prospectively collected infor-
mation of risk factors for breast cancer, and the population-based
design. Limitations include lack of data about mammographic density,
chemoprevention use and breast cancer subtypes and that breast can-
cer risk was analyzed with respect to the values of the selected risk
factors at inclusion. Women might have undergone lifestyle changes
after inclusion, related or not related to the positive screening result,
and, if any, these changes were not accounted for by our design.
Another limitation of our study is the limited statistical power due to
a relatively low number of women with atypia and women with carci-
noma in situ. The length of the study period was 11 years, median
follow-up was around 5 years and our data contains little information
about risk of breast cancer 7+ years after a benign or premalignant
breast lesion.

Our study had a high proportion of missing values for the study
variables, up to nearly half of the values missing per variable. How-
ever, 87% of the women (carcinoma in situ group: 80%, atypia and
benign groups: 87%) had handed in at least one questionnaire in the
study period, and we applied a multiple imputation procedure to pre-

serve existing relations in the data and their uncertainty.
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TABLE 5 Age-adjusted hazard ratio (with 95% CI) from complete case analysis

Strenuous physical activity
0-1 hour/week
2-3 hours/week

4+ hours/week

Body mass index

Linear per kg/m?
Alcohol consumption®

Linear per glass of wine

Smoking status
Never
Former

Current

Benign (n = 5191)

Atypia (n = 434)

Carcinoma in situ (n = 908)

Univariate

1.0 (Ref)

1.12(0.74-1.69)

1.23(0.62-2.45)

1.00 (0.96-1.04)

1.04 (0.96-1.12)

1.0 (Ref)

1.50(0.95-2.36)
1.80(1.15-2.82)

Menopausal hormone therapy

Never used
Former user
Current EPT

Current other®

1.0 (Ref)

1.42(0.87-2.31)
2.16 (1.29-3.62)
1.18(0.64-2.18)

Multivariate

1.0 (Ref)
1.16 (0.76-1.76)
1.30 (0.65-2.61)

1.02 (0.98-1.06)

1.02 (0.94-1.10)

1.0 (Ref)
1.40 (0.88-2.21)
1.79 (1.13-2.84)

1.0 (Ref)

1.35(0.83-2.19)
2.11 (1.25-3.55)
1.18 (0.64-2.18)

Univariate

1.0 (Ref)
0.53(0.12-2.41)
0.88(0.11-6.88)

1.02 (0.89-1.16)

1.05(0.86-1.28)

1.0 (Ref)
1.72 (0.38-7.69)
3.05 (0.79-11.80)

1.0 (Ref)

1.71(0.39-7.49)
1.85(0.37-9.33)
1.89 (0.45-7.90)

Multivariate

1.0 (Ref)
0.62 (0.13-2.94)
0.94 (0.11-7.80)

1.03 (0.90-1.18)

1.03 (0.83-1.26)

1.0 (Ref)
1.62 (0.36-7.35)
2.68 (0.66-10.91)

1.0 (Ref)

1.48 (0.33-6.54)
1.68 (0.32-8.73)
1.95(0.45-8.48)

Univariate®

1.0 (Ref)
1.03 (0.50-2.13)
1.00 (0.23-4.32)

0.99 (0.92-1.06)

1.01(0.87-1.17)

1.0 (Ref)
0.72 (0.33-1.57)
2.01 (0.86-4.71)

1.0 (Ref)

0.67 (0.29-1.54)
1.22 (0.42-3.54)
0.66 (0.22-2.01)

Multivariate®

1.0 (Ref)
1.04 (0.49-2.21)
1.11 (0.25-4.88)

0.99 (0.92-1.07)

0.99 (0.85-1.15)

1.0 (Ref)
0.74 (0.33-1.67)
2.07 (0.84-5.11)

1.0 (Ref)

0.71 (0.30-1.67)
1.34 (0.45-4.00)
0.67 (0.22-2.08)

Note: Statistical significant results are emphasized by bold type.
Abbreviation: EPT, estrogen plus progestin combination therapy.

2Analyses of the in situ group are adjusted for treatment, grade and tumor size in addition to age at inclusion.

bTotal weekly amount of ethanol converted to wine glass-equivalents.

“Current user of other types of hormone therapy, that is, estrogen not in combination with progestin.

Self-reported information on physical activity, height, weight,
alcohol consumption, smoking and HT use was available from the
questionnaire routinely administered with invitations to BreastScreen
Norway in the period 2006-2015. Self-reported information has obvi-
ous limitations.**** Self-reported height and weight are found to be
reported consistently among women participating in BreastScreen
Norway.*! It is well known that weight is usually underreported while
height is overreported; hence both contributing bias in the same
direction to underreported values for BMI.#2 Self-reported smoking is
usually underestimated.*® Still, smoking habits and alcohol con-
sumption are observed to be highly accurately self-reported.*
Self-reported HT use in BreastScreen Norway correspond well to
dispensed prescription data.*® Nonsystematic measurement errors in
the covariates are associated with effect estimates biased toward a
null result.

Use of HT was associated with risk of breast cancer in our study.
Among women with a benign biopsy, those who were current users of
EPT had a 2-fold risk of subsequent breast cancer compared to never-
users of HT. Similar tendencies for the effect of EPT being associated
with an increased risk of progression to breast cancer was present
among women with atypia and carcinoma in situ, however not statisti-
cally significant. The effect of other types of HT (estrogen not in com-
bination with progestin) and prior HT use was smaller and did not
reach statistical significance, however still indicated an increased risk.

That HT, in addition to age, appeared as the most influential risk

factor for breast cancer among women with a benign or premalignant
lesion, is in line with a previous study*® on stratified screening based
on prior screening results, age and self-reported physical activity, BMI,
smoking, HT, family history of breast cancer and reproductive history.
However, our results are contrasting a previous study reporting
decreased risk of progression to invasive breast cancer among HT
users at diagnosis of carcinoma in situ?® (proposedly through removal
of the main etiological driver as the women quit their use of HT). A
previous study reported no additional risk of breast cancer associated
with HT use among women with proliferate benign breast disease
compared to women with nonproliferative benign conditions.?’
Alcohol showed a suggestive association with risk of breast can-
cer in our study. The statistically nonsignificant effect of alcohol might
be due to limited power to detect the existing effect size, and possibly
nondifferential misclassification of individual alcohol consumption.
Larger studies or studies with a lower fraction of missing data on alco-
hol consumption are needed to evaluate this hypothesis. The mea-
sured effect of alcohol consumption might also depend on
consumption patterns (binge drinking vs more frequent lower inten-
sity drinking). Our effect estimate of alcohol on the risk of breast can-
cer for the carcinoma in situ group was in line with a previous study
among women with DCIS.32 Women with proliferate benign breast
disease experienced no additional risk of breast cancer with increased
alcohol consumption®® compared to women with nonproliferative

benign conditions. However, in a more recent study, alcohol
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consumption increased risk more among women with versus without
atypia in a high-risk cohort.3?

Overweight after menopause is associated with increased risk of
breast cancer, while overweight before menopause decreases risk.'®
In our study, exclusion of self-reported premenopausal women did
not change our results. Women with dense breasts and atypia or a
carcinoma in situ lesion may be of higher risk of subsequent breast
cancer.**#” The statistically nonsignificant effect of BMI in our study
might be due to failure to adjust for mammographic density, as high
mammographic density is a risk factor for breast cancer and negatively
correlated with BMI. The estimated effect of BMI on the risk of breast
cancer for the carcinoma in situ group was similar to previously publi-
shed estimates.31:324¢

Physical activity was not associated with risk of breast cancer in
our study. This might be due to the self-reported values in broad cate-
gories and variable interpersonal interpretation of what is considered
a strenuous workout activity. Nondifferential misclassification of
physical activity levels would tend to attenuate the observed associa-
tion, that is, contribute to an underestimation of the effect. Our effect
estimates of physical activity on the risk of breast cancer for the carci-
noma in situ group were in line with a previous study among women
with DCIS.32 A larger study with more precise data on physical activity
is required to evaluate the effect of physical activity on breast cancer.
Randomized trials of lifestyle interventions in women with premalig-
nant lesions have additional potential in evaluating the causality of
associations between lifestyle and risk of breast cancer.

Considering the excellent prognosis, the diagnosis of a premalig-
nant lesion may represent a unique opportunity to intervene and edu-
cate women on positive lifestyle behaviors.*® Women diagnosed with
DCIS are more likely to die from cardiovascular disease (CVD) or other
causes than from breast cancer, and mortality has been shown to be
associated with physical activity (all-cause and CVD-specific), smoking
(all-cause and cancer-specific) and alcohol consumption (all-cause).*®
Physical activity, weight management and reducing alcohol intake are
safe lifestyle choices with several benefits and should be rec-
ommended to women with a benign or premalignant lesion.>® Ulti-
mately, all women should be empowered to make the best choices for
her own life according to her family life, culture, resources, belief sys-
tems and personal preferences.

In conclusion, we observed an increased risk of breast cancer
associated with HT use among women with a benign lesion, as our
single statistically significant result. We were only to a limited degree
able to identify associations between modifiable risk factors of breast
cancer and the disease among women with a diagnosed benign, atypia
or carcinoma in situ lesion detected as a result of participation in
BreastScreen Norway, and a larger study is needed to confirm or

refute associations.

ACKNOWLEDGMENTS

We are thankful to all participants in BreastScreen Norway who over
a period of 10 years voluntarily handed in a total of 1.7 million ques-
tionnaires regarding risk factors for breast cancer. The authors would

like to thank members of our multidisciplinary project group

“Premalignant lesions in the breast” for inspiring discussions. The
work was funded by The Norwegian Cancer Society (grant
no. 5746604).

CONFLICT OF INTEREST
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of our study are available from The
Cancer Registry of Norway (CRN) at https://www.kreftregisteret.no/
en/The-Registries/data-delivery-unit/ following ethical approval

of use.

ETHICS STATEMENT

Ninety-eight percent of women screened in BreastScreen Norway
have approved of their data to be used for research and quality con-
trol through not opting for their reservation right.*? The Regional Ethi-
cal Committee approved the study (2012/576b), which was based on
indirectly identifiable data about women who attended at least one
screening examination in BreastScreen Norway during the study
period, from 2006 through 2016.

ORCID

Marie Lilleborge "= https://orcid.org/0000-0003-3089-7851
Ragnhild S Falk "= https://orcid.org/0000-0001-8398-3492
Solveig Hofvind = https://orcid.org/0000-0003-0178-8939
REFERENCES

1. Harbeck N, Penault-Llorca F, Cortes J, et al. Breast cancer. Nat Rev Dis
Primers. 2019;5:66. https://doi.org/10.1038/s41572-019-0111-2.

2. American Cancer Society. Breast Cancer Facts & Figures 2019-2020.
Atlanta, GA: American Cancer Society; 2019.

3. Lauby-Secretan B, Scoccianti C, Loomis D, et al. Body fatness and
cancer: viewpoint of the IARC working group. N Engl J Med. 2016;
375(8):794-798. https://doi.org/10.1056/NEJMsr1606602.

4. Barone |, Giordano C, Bonofiglio D, Ando S, Catalano S. The weight of
obesity in breast cancer progression and metastasis: clinical and
molecular perspectives. Semin Cancer Biol. 2019;60:274-284. https://
doi.org/10.1016/j.semcancer.2019.09.001.

5. Land SR, Liu Q, Wickerham DL, Costantino JP, Ganz PA. Cigarette
smoking, physical activity, and alcohol consumption as predictors of
cancer incidence among women at high risk of breast cancer in the
NSABP P-1 trial. Cancer Epidemiol Biomarkers Prev. 2014;23(5):
823-832. https://doi.org/10.1158/1055-9965.EPI-13-1105-T.

6. Pizot C, Boniol M, Mullie P, et al. Physical activity, hormone replace-
ment therapy and breast cancer risk: a meta-analysis of prospective
studies. Eur J Cancer. 2016;52:138-154. https://doi.org/10.1016/j.
ejca.2015.10.063.

7. Kerr J, Anderson C, Lippman SM. Physical activity, sedentary behaviour,
diet, and cancer: an update and emerging new evidence. Lancet Oncol.
2017;18(8):e457-e471. https://doi.org/10.1016/51470-2045(17)30411-4.

8. Jung S, Wang M, Anderson K, et al. Alcohol consumption and breast
cancer risk by estrogen receptor status: in a pooled analysis of
20 studies. Int J Epidemiol. 2016;45(3):916-928. https://doi.org/10.
1093/ije/dyv156.

9. Zakhari S, Hoek JB. Epidemiology of moderate alcohol consumption
and breast cancer: association or causation? Cancers (Basel). 2018;
10(10):349-375. https://doi.org/10.3390/cancers10100349.


https://www.kreftregisteret.no/en/The-Registries/data-delivery-unit/
https://www.kreftregisteret.no/en/The-Registries/data-delivery-unit/
https://orcid.org/0000-0003-3089-7851
https://orcid.org/0000-0003-3089-7851
https://orcid.org/0000-0001-8398-3492
https://orcid.org/0000-0001-8398-3492
https://orcid.org/0000-0003-0178-8939
https://orcid.org/0000-0003-0178-8939
https://doi.org/10.1038/s41572-019-0111-2
https://doi.org/10.1056/NEJMsr1606602
https://doi.org/10.1016/j.semcancer.2019.09.001
https://doi.org/10.1016/j.semcancer.2019.09.001
https://doi.org/10.1158/1055-9965.EPI-13-1105-T
https://doi.org/10.1016/j.ejca.2015.10.063
https://doi.org/10.1016/j.ejca.2015.10.063
https://doi.org/10.1016/S1470-2045(17)30411-4
https://doi.org/10.1093/ije/dyv156
https://doi.org/10.1093/ije/dyv156
https://doi.org/10.3390/cancers10100349

LILLEBORGE ET AL.

1255

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Friis S, Kesminiene A, Espina C, Auvinen A, Straif K, Schiz J.
European code against cancer 4th edition: medical exposures, includ-
ing hormone therapy, and cancer. Cancer Epidemiol. 2015;39:
5107-5S119. https://doi.org/10.1016/j.canep.2015.08.003.
Collaborative Group on Hormonal Factors in Breast Cancer. Type and
timing of menopausal hormone therapy and breast cancer risk: indi-
vidual participant meta-analysis of the worldwide epidemiological evi-
dence. Lancet. 2019;394(10204):1159-1168. https://doi.org/10.
1016/50140-6736(19)31709-X.

Gaudet MM, Carter BD, Brinton LA, et al. Pooled analysis of active
cigarette smoking and invasive breast cancer risk in 14 cohort studies.
Int J Epidemiol. 2017;46(3):881-893. https://doi.org/10.1093/ije/
dyw288.

Hofvind S, Tsuruda K, Mangerud G, et al. The Norwegian Breast Can-
cer Screening Program, 1996-2016: Celebrating 20 years of organised
mammographic screening. In Cancer in Norway 2016—Cancer incidence,
mortality, survival and prevalence in Norway; 2017. https://www.
kreftregisteret.no/globalassets/cancer-in-norway/2016/mammo_cin2016_
special_issue_web.pdf. Accessed February 3, 2020.

Ellingjord-Dale M, Vos L, Hjerkind KV, et al. Alcohol, physical activity,
smoking, and breast cancer subtypes in a large, nested case-control
study from the Norwegian breast cancer screening program. Cancer
Epidemiol Biomarkers Prev. 2017;26(12):1736-1744. https://doi.org/
10.1158/1055-9965.EPI-17-0611.

Ellingjord-Dale M, Vos L, Hjerkind KV, et al. Number of risky lifestyle
behaviors and breast cancer risk. JNCI Cancer Spectr. 2018;2(3):
pky030. https://doi.org/10.1093/jncics/pky030.

Ellingjord-Dale M, Vos L, Tretli S, et al. Parity, hormones and breast
cancer subtypes - results from a large nested case-control study in a
national screening program. Breast Cancer Res. 2017;19(1):10.
https://doi.org/10.1186/s13058-016-0798-x.

Roman M, Sakshaug S, Graff-lversen S, et al. Postmenopausal hor-
mone therapy and the risk of breast cancer in Norway. Int J Cancer.
2016;138:584-593. https://doi.org/10.1002/ijc.29810.

Sandvei MS, Vatten LJ, Bjelland EK, et al. Menopausal hormone ther-
apy and breast cancer risk: effect modification by body mass through
life. Eur J Epidemiol. 2019;34:267-278. https://doi.org/10.1007/
s10654-018-0431-7.

Hjerkind KV, Ellingjord-Dale M, Johansson ALV, et al. Volumetric
mammographic density, age-related decline, and breast cancer risk
factors in a National Breast Cancer Screening Program. Cancer
Epidemiol Biomarkers Prev. 2018;27(9):1065-1074. https://doi.org/10.
1158/1055-9965.EPI-18-0151.

Lilleborge M, Falk RS, Russnes H, et al. Risk of breast cancer by prior
screening results among women participating in breast screen
Norway. Cancer. 2019;125(19):3330-3337.

Kerlikowske K, Barclay J, Grady D, et al. Comparison of risk factors
for ductal carcinoma in situ and invasive breast cancer. JNCI: J Natl
Cancer Inst. 1997;89(1):76-82. https://doi.org/10.1093/jnci/89.1.76.
Reinier KS, Vacek PM, Geller BM. Risk factors for breast carcinoma in
situ versus invasive breast cancer in a prospective study of pre- and
post-menopausal women. Breast Cancer Res Treat. 2007;103(3):
343-348. https://doi.org/10.1007/s10549-006-9375-9.

Reeves GK, Pirie K, Green J, et al. Comparison of the effects of
genetic and environmental risk factors on in situ and invasive ductal
breast cancer. Int J Cancer. 2012;131:930-937. https://doi.org/10.
1002/ijc.26460.

Mullooly M, Khodr ZG, Dallal CM, et al. Epidemiologic risk factors for
in situ and invasive breast cancers among postmenopausal women in
the National Institutes of Health-AARP diet and health study.
Am J Epidemiol. 2017;186(12):1329-1340. https://doi.org/10.1093/
aje/kwx206.

Sprague BL, Trentham-Dietz A, Newcomb PA, Titus-Ernstoff L,
Hampton JM, Egan KM. Lifetime recreational and occupational physi-
cal activity and risk of in situ and invasive breast cancer. Cancer

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

| International Journal of Cancer

Epidemiol Biomarkers Prev. 2007;16(2):236-243. https://doi.org/10.
1158/1055-9965.EPI-06-0713.

Dallal CM, Sullivan-Halley J, Ross RK, et al. Long-term recreational
physical activity and risk of invasive and in situ breast cancer: the Cal-
ifornia teachers study. Arch Intern Med. 2007;167(4):408-415.
https://doi.org/10.1001/archinte.167.4.408.

Peila R, Arthur R, Rohan TE. Risk factors for ductal carcinoma in situ
of the breast in the UKbiobank cohort study. Cancer Epidemiol. 2020;
64:101648. https://doi.org/10.1016/j.canep.2019.101648.

Baglia ML, Tang MC, Malone KE, Porter P, Li Cl. Reproductive and
menopausal factors and risk of second primary breast cancer after in
situ breast carcinoma. Cancer Causes Control. 2019;30(1):113-120.
https://doi.org/10.1007/s10552-018-1119-8.

Byrne C, Connolly JL, Colditz GA, Schnitt SJ. Biopsy confirmed benign
breast disease, postmenopausal use of exogenous female hormones,
and breast carcinoma risk. Cancer. 2000;89(10):2046-2052. https://
doi.org/10.1002/1097-0142(20001115)89:10<2046::aid-cncr3>3.0.
co;2-f.

Tamimi RM, Byrne C, Baer HJ, et al. Benign breast disease, recent
alcohol consumption, and risk of breast cancer: a nested case-control
study. Breast Cancer Res. 2005;7(4):R555-R562. https://doi.org/10.
1186/bcr1039.

Whiffen A, El-Tamer M, Taback B, Feldman S, Joseph KA. Predictors
of breast cancer development in women with atypical ductal hyper-
plasia and atypical lobular hyperplasia. Ann Surg Oncol. 2011;18(2):
463-467. https://doi.org/10.1245/s10434-010-1340-5.

McLaughlin VH, Trentham-Dietz A, Hampton JM, et al. Lifestyle fac-
tors and the risk of a second breast cancer after ductal carcinoma in
situ. Cancer Epidemiol Biomarkers Prev. 2014;23(3):450-460. https://
doi.org/10.1158/1055-9965.EPI-13-0899.

Minami CA, Zabor EC, Gilbert E, et al. Do body mass index and breast
density impact cancer risk among women with lobular carcinoma in
situ? Ann Surg Oncol. 2020;27:1844-1851. https://doi.org/10.1245/
s10434-019-08126-9.

Lovdata Norway. Regulation on the collection and processing of data
about health in the cancer registry of Norway. Technical Report, Norwe-
gian Ministry of Health and Care Services; 2001. https://lovdata.no/
dokument/SF/forskrift/2001-12-21-1477. Accessed February 3, 2020.
Lakhani SR, Ellis 10, Schnitt SJ, Tan PH, van de Vijver MJ (eds.). WHO
Classification of Tumours of the Breast. Lyon: International Agency for
Research on Cancer (IARC); 2012. http://codes.iarc.fr/topography/
C50. Accessed March 5, 2019.

Rubin, DB. Multiple Imputation for Nonresponse in Surveys. John
Wiley & Sons Inc., New York, NY. 1987.

White IR, Royston P, Wood AM. Multiple imputation using chained
equations: issues and guidance for practice. Stat Med. 2011;30(4):
377-399. https://doi.org/10.1002/sim.4067.

Sterne JAC, White IR, Carlin JB, et al. Multiple imputation for missing
data in epidemiological and clinical research: potential and pitfalls.
BMJ. 2009;338:b2393. https://doi.org/10.1136/bmj.b2393.

Louro J, Roman M, Posso M, et al. Differences in breast cancer risk
after benign breast disease by type of screening diagnosis. Breast.
2020;54:343-348. https://doi.org/10.1016/j.breast.2020.09.005.
Hofvind S, Vacek PM, Skelly J, et al. Comparing screening mammog-
raphy for early breast cancer detection in Vermont and Norway.
J Natl Cancer Inst. 2008;100(15):1082-1091. https://doi.org/10.
1093/jnci/djn224.

Tsuruda KM, Sagstad S, Sebugdegard S, et al. Validity and reliability
of self-reported health indicators among women attending organized
mammographic screening. Scand J Public Health. 2018;46(7):744-751.
https://doi.org/10.1177/1403494817749393.

Gorber SC, Tremblay M, Moher D, Gorber B. A comparison of direct
vs. self-report measures for assessing height, weight and body mass
index: a systematic review. Obes Rev. 2007;8:307-326. https://doi.
org/10.1111/j.1467-789X.2007.00347 x.


https://doi.org/10.1016/j.canep.2015.08.003
https://doi.org/10.1016/S0140-6736(19)31709-X
https://doi.org/10.1016/S0140-6736(19)31709-X
https://doi.org/10.1093/ije/dyw288
https://doi.org/10.1093/ije/dyw288
https://www.kreftregisteret.no/globalassets/cancer-in-norway/2016/mammo_cin2016_special_issue_web.pdf
https://www.kreftregisteret.no/globalassets/cancer-in-norway/2016/mammo_cin2016_special_issue_web.pdf
https://www.kreftregisteret.no/globalassets/cancer-in-norway/2016/mammo_cin2016_special_issue_web.pdf
https://doi.org/10.1158/1055-9965.EPI-17-0611
https://doi.org/10.1158/1055-9965.EPI-17-0611
https://doi.org/10.1093/jncics/pky030
https://doi.org/10.1186/s13058-016-0798-x
https://doi.org/10.1002/ijc.29810
https://doi.org/10.1007/s10654-018-0431-7
https://doi.org/10.1007/s10654-018-0431-7
https://doi.org/10.1158/1055-9965.EPI-18-0151
https://doi.org/10.1158/1055-9965.EPI-18-0151
https://doi.org/10.1093/jnci/89.1.76
https://doi.org/10.1007/s10549-006-9375-9
https://doi.org/10.1002/ijc.26460
https://doi.org/10.1002/ijc.26460
https://doi.org/10.1093/aje/kwx206
https://doi.org/10.1093/aje/kwx206
https://doi.org/10.1158/1055-9965.EPI-06-0713
https://doi.org/10.1158/1055-9965.EPI-06-0713
https://doi.org/10.1001/archinte.167.4.408
https://doi.org/10.1016/j.canep.2019.101648
https://doi.org/10.1007/s10552-018-1119-8
https://doi.org/10.1002/1097-0142(20001115)89:10%3C2046::aid-cncr3%3E3.0.co;2-f
https://doi.org/10.1002/1097-0142(20001115)89:10%3C2046::aid-cncr3%3E3.0.co;2-f
https://doi.org/10.1002/1097-0142(20001115)89:10%3C2046::aid-cncr3%3E3.0.co;2-f
https://doi.org/10.1186/bcr1039
https://doi.org/10.1186/bcr1039
https://doi.org/10.1245/s10434-010-1340-5
https://doi.org/10.1158/1055-9965.EPI-13-0899
https://doi.org/10.1158/1055-9965.EPI-13-0899
https://doi.org/10.1245/s10434-019-08126-9
https://doi.org/10.1245/s10434-019-08126-9
https://lovdata.no/dokument/SF/forskrift/2001-12-21-1477
https://lovdata.no/dokument/SF/forskrift/2001-12-21-1477
http://codes.iarc.fr/topography/C50
http://codes.iarc.fr/topography/C50
https://doi.org/10.1002/sim.4067
https://doi.org/10.1136/bmj.b2393
https://doi.org/10.1016/j.breast.2020.09.005
https://doi.org/10.1093/jnci/djn224
https://doi.org/10.1093/jnci/djn224
https://doi.org/10.1177/1403494817749393
https://doi.org/10.1111/j.1467-789X.2007.00347.x
https://doi.org/10.1111/j.1467-789X.2007.00347.x

1256

43.

44,

45.

46.

47.

48.

@ uicc

LILLEBORGE ET AL.

, | International Journal of Cancer

=

Gorber SC, Schofield-Hurwitz S, Jill Hardt J, et al. The accuracy of
self-reported smoking: a systematic review of the relationship
between self-reported and cotinine-assessed smoking status. Nicotine
Tob Res. 2009;11(1):12-24. https://doi.org/10.1093/ntr/ntn010.
Bonevski B, Campbell E, Sanson-Fisher RW. The validity and reliabil-
ity of an interactive computer tobacco and alcohol use survey in gen-
eral practice. Addict Behav. 2010;35(5):492-498. https://doi.org/10.
1016/j.addbeh.2009.12.030.

Lilleborge M, Hofvind S, Sebugdegard S, Hauge R. Optimizing perfor-
mance of BreastScreen Norway using value of information in graphi-
cal models. Stat Med. 2018;37:1531-1549. https://doi.org/10.1002/
sim.7601.

Vierkant RA, Degnim AC, Radisky DC, et al. Mammographic breast
density and risk of breast cancer in women with atypical hyperplasia:
an observational cohort study from the Mayo Clinic benign breast dis-
ease (BBD) cohort. BMC Cancer. 2017;17(1):84-73. https://doi.org/
10.1186/512885-017-3082-2.

Habel LA, Capra AM, Achacoso NS, et al. Mammographic density and
risk of second breast cancer after ductal carcinoma in situ. Cancer
Epidemiol Biomarkers Prev. 2010;19(10):2488-2495. https://doi.org/
10.1158/1055-9965.EPI-10-0769.

Berkman AM, Trentham-Dietz A, Dittus K, et al. Health behavior
change following a diagnosis of ductal carcinoma in situ: an

49.

50.

opportunity to improve health outcomes. Prev Med. 2015;80:53-59.
https://doi.org/10.1016/j.ypmed.2015.03.020.

Veal CT, Hart V, Lakoski SG, et al. Health-related behaviors and mortality
outcomes in women diagnosed with ductal carcinoma in situ. J Cancer Sur-
viv. 2017;11(3):320-328. https://doi.org/10.1007/s11764-016-0590-z.
Cummings SR, Tice JA, Bauer S, et al. Prevention of breast cancer in post-
menopausal women: approaches to estimating and reducing risk. J Nat/
Cancer Inst. 2009;101(6):384-398. https://doi.org/10.1093/jnci/djp018.

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Lilleborge M, Falk RS, Segrlie T,

Ursin G, Hofvind S. Can breast cancer be stopped? Modifiable
risk factors of breast cancer among women with a prior benign
or premalignant lesion. Int. J. Cancer. 2021;149(6):1247-1256.
https://doi.org/10.1002/ijc.33680



https://doi.org/10.1093/ntr/ntn010
https://doi.org/10.1016/j.addbeh.2009.12.030
https://doi.org/10.1016/j.addbeh.2009.12.030
https://doi.org/10.1002/sim.7601
https://doi.org/10.1002/sim.7601
https://doi.org/10.1186/s12885-017-3082-2
https://doi.org/10.1186/s12885-017-3082-2
https://doi.org/10.1158/1055-9965.EPI-10-0769
https://doi.org/10.1158/1055-9965.EPI-10-0769
https://doi.org/10.1016/j.ypmed.2015.03.020
https://doi.org/10.1007/s11764-016-0590-z
https://doi.org/10.1093/jnci/djp018
https://doi.org/10.1002/ijc.33680

	Can breast cancer be stopped? Modifiable risk factors of breast cancer among women with a prior benign or premalignant lesion
	1  INTRODUCTION
	2  METHODS
	2.1  Study population
	2.2  Study variables
	2.3  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	ACKNOWLEDGMENTS
	  CONFLICT OF INTEREST
	  DATA AVAILABILITY STATEMENT

	  ETHICS STATEMENT
	REFERENCES


