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Abstract
Family physician (FP) knowledge regarding breast cancer risk assessment and prevention strategies such as
chemoprevention are important in ensuring that women at high risk for breast cancer are identified and
receive proper preventive care. There are many factors which can moderately increase a woman’s risk of
developing breast cancer, such as short-term hormone replacement therapy use and being nulliparous over
the age of 30 years. Some factors increase a woman’s risk to such an extent that she is deemed “high risk”
for breast cancer development, including having a family history of breast cancer or having a personal
history of atypical benign breast disease. We conducted a cross-sectional survey of a stratified random
sample of 2500 family physicians selected from across Canada to examine breast cancer risk assessment
knowledge and practices, chemoprevention knowledge and prescribing practices, attitudes towards breast
cancer chemoprevention, and barriers towards its utilization in Canadian FPs. We found that while the
majority of physicians identified a woman with a family history of breast cancer (97%) as being high risk, a
large proportion of physicians (40%) underestimated the risk associated with having a personal history of
atypical benign breast disease. Physicians also tended to overestimate the risk associated with hormone
replacement therapy use (70%) and the risk associated with nulliparity over the age of 30 years (50%). We
also found that less than 15% of our sample had knowledge about chemoprevention and less than 7% had
ever prescribed breast cancer chemoprevention (i.e. tamoxoifen or raloxifene) for primary prevention.
Possible predictors of both knowledge of risk assessment and chemoprevention and prescription of
chemoprevention were examined. Using multiple logistic regression, we found that several variables
significantly predicted physician knowledge of these risk factors and prescription practices including
patient load, medical experience and sex. The results of this study indicate that family physicians may need
to become more aware about breast cancer prevention methods and risk factors for breast cancer, and in
particular those that place a woman at high risk for breast cancer development.
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Chapter 1
Introduction

1.1 Background and Rationale
Breast cancer is the most common cancer affecting women in Canada. In 2008, 22,400
Canadian women were diagnosed with an incident case and 5,300 women died from the disease1.
Breast cancer screening or secondary prevention through mammography and clinical
breast exam practice play an important role for the average Canadian woman by reducing breast
cancer mortality2. Mortality is reduced by catching the cancer at an early stage when it is less
aggressive and therefore easier to treat.
There are three main risk levels for the development of breast cancer: average risk, high
or increased risk and very high risk. The very high risk group mainly includes those with a
BRCA1 or 2 gene mutation. This group is small. Less than 1% of women have this type of
mutation and these mutations only account for 2-10% of breast cancers3, 4. Women at average risk
have a risk similar to the general female population. The majority of women fall under this
category. Finally, a substantial proportion (16%) of women are at high or increased risk for breast
cancer development5. This thesis focuses on this group of women.
These women have identified risk factors for breast cancer development that place them
at high risk for breast cancer development6-8. For these women, additional management options
have been developed. Screening can begin earlier than the usual recommended 50 years of age,
can be performed more frequently and can involve different technologies such as MRI. Such
strategies will further reduce the risk of dying from the disease. Primary prevention management
strategies have also been developed to reduce the incidence of breast cancer in the population
through lifestyle modification, chemoprevention and prophylactic surgery9.
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Family physicians, in most cases, are in charge of managing a high risk woman’s risk. In order
for high risk women to receive these additional management strategies or even the option for
them and counseling, these women need to be identified. The family physician needs to assess
breast cancer risk and identify these high risk women and then decide whether he will monitor
these patients by his/her self or refer them to a more specialized clinic. This study examines
family physician awareness and knowledge of breast cancer risk assessment and their secondary
and primary prevention practice.
While some women may have access to a specialized breast clinic, most do not10 and
therefore the role of management falls solely on the family physician. One management option,
chemoprevention, is particularly complex and controversial. There are many possible barriers
towards prescription of this type of drug including barriers specific to the drug such as its offlabel status11 and its complicated risk/benefit profile12, 13, as well as barriers that are more
systematic to prevention such as time14.
Currently, prescription rates for these drugs are thought to be low for this indication in
Canada, although exact rates are not known. In one study in the United States, 27% of primary
care physicians (including internists, obstetricians and gynecologists and physicians practicing in
family medicine or general practice) had reported prescribing breast cancer chemoprevention in
the past year15. This study also examines the prescribing rate in Canada, factors related to its
prescription and barriers to prescription of these drugs. Knowledge can also play a role in limiting
prescription of these drugs. Therefore, this study also examines factors related to knowledge of
breast cancer chemoprevention.
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1.2 Overview of Study Design
A cross sectional survey was used to examine physician knowledge of breast cancer risk
assessment and breast cancer chemoprevention as well as chemoprevention prescribing practice.
The survey was mailed to a stratified random sample of 2500 family physicians practicing across
Canada selected using the Canadian Medical Directory. Two full mail-outs were conducted using
a modified Dillman16 approach.

1.3 Objectives
The first objective of this thesis is to describe family physician practice patterns
regarding prevention of breast cancer for high risk women in Canada. Secondly, this thesis
investigates the associations between breast cancer risk assessment knowledge and a) physician
and practice demographics, b) geographic location, and c) breast cancer screening practice. And
finally, this thesis investigates the associations between chemoprevention knowledge and
prescription practice and a) physician and practice demographics, b) geographic location, c)
chemoprevention knowledge and attitudes towards, and d) barriers to prescription practice.

1.4 Thesis Organization
This thesis consists of five chapters and three appendices. A literature review surrounding the
topic of breast cancer prevention can be found in chapter two. The review covers breast cancer
risk factors, how breast cancer risk is assessed and managed, the guidelines in existence, reported
uptakes of different prevention measures, how a woman perceives her risk and finally the
importance of the family physician in breast cancer prevention. The third chapter describes the
study design and methods used in this study. The fourth chapter reports the results of this thesis.
The fifth chapter presents a general discussion of the findings from this thesis. The study
instrument, the survey, is found in the first appendix and the cover letters are included in
appendix B. One final table is included in the third appendix.
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Chapter 2
Literature Review
2.1 Epidemiology of Breast Cancer
Breast cancer is the most common cancer afflicting women worldwide. In Canada in
2008, 22,400 new cases of breast cancer in women were diagnosed and 5,300 women died from
the disease1. With an age standardized incidence rate of 96 per 100,000 in Canada, breast cancer
is the most commonly diagnosed cancer in Canadian women and has the second highest mortality
rate of all cancers in women 1. With one out of every eight women being affected by breast
cancer in their lifetime17, primary prevention and screening is extremely important.

2.2 Established Breast Cancer Risk Factors
Demographic Factors
Besides sex, the most important risk factor for developing breast cancer is increasing age
18

. Risk of breast cancer increases 100 fold for women at 45 years of age compared to women less

than 25 years. As age increases, risk continues to rise for North American women 19.
Women from certain ethnic backgrounds have been shown to have a higher risk of
developing breast cancer. For example, three different BRCA1/2 gene mutations affiliated with
breast cancer are found at much higher rates in Ashkenazi Jewish women20. As well, young
African American women (below age 50) have higher age-standardized breast cancer incidence
rates than their Caucasian American women counterparts but lower rates in the older female
populations21.
Women who have a family history of breast cancer are also at an increased risk. Women
with 1, 2 or 3 or more first- degree relatives were shown to have risk ratios of 1.8, 2.9 and 3.9
respectively of developing breast cancer compared to women with no family history 22.
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Reproductive/ Hormonal Factors
Estrogen is thought to play a large role in breast cancer carcinogenesis. It not only
promotes the growth of tissue in the breast but also, an estrogen metabolite is thought to act as a
carcinogen 23. Several reproductive factors that affect a woman’s lifetime exposure to estrogen
can influence a woman’s risk of breast cancer.
Early age at menarche (less then 12 years) has been shown to increase risk (10-20%)
compared to women who reached menarche at more then 14 years of age 24-26. Late menopause
can also increase risk. The Collaborative Group on Hormonal Factors in Breast Cancer have
shown that risk of breast cancer increases by 3% for every year increase in age at menopause8.
Nulliparity or late age at first birth (30 years of age or older) also increases a woman’s risk of
breast cancer27, 28. The reason for this is two-fold; firstly nulliparous women or women having
their first child after 30 years of age have a long period of uninterrupted estrogen exposure.
Secondly, in these women, there is an absence or delay in the final differentiation of epithelial
stem cells found in the breast which occurs during the first trimester of pregnancy and is thought
to make these cells less susceptible to carcinogenesis29-31. Prolonged lactation also reduces a
woman’s risk of developing breast cancer 32.
Not only does endogenous hormone exposure raise a woman’s risk of developing breast
cancer but exogenous hormone use in the form of hormone replacement therapy increases a
woman’s risk. The term hormone replacement therapy (HRT) covers a variety of different
combinations of HRTs. The two main types are those containing solely estrogen and those
containing a combination of estrogen and progesterone. The strongest evidence for this comes
from the results of the Women’s Health Initiative trial looking at the effects of the combination
estrogen-progesterone HRT therapy compared to placebo. This trial ended early because the rates
of breast cancer in the treatment arm were above the set threshold level. The likelihood of
developing breast cancer was 26% greater in the treatment arm than the placebo group33. Similar
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results were seen in several other studies. The risk from this treatment diminishes over time
following discontinuation and risk has been shown to normalize 5 years from discontinuation.
The relationship between estrogen only HRT and breast cancer risk is more uncertain. In a review
by Collins et al. 2005, the average risk of invasive breast cancer with estrogen only HRT use 0.79
and was not significant34.
Breast density also affects breast cancer risk 35. Breast density reflects the composition of
the breast tissue. It decreases with increased fat content and is associated with the epithelial and
non-epithelial cells as well as the collagen content of the breast. Women with a breast density of
75% or greater were shown to have five times the risk of developing breast cancer compared with
women with no visible breast density 36.

Molecular Risk Factors
There are several known gene mutations, both high and low penetrance, that can increase
a woman’s risk for breast cancer. High penetrance mutations denote high individual risk but only
account for a small proportion of breast cancers where as low penetrance mutations confer a
smaller individual risk as they act in accordance with certain environmental risk factors. These
low penetrance gene mutations are thought to account for a majority of the breast cancer cases37.
BRCA1 and 2 (Breast Cancer 1 and 2) mutations are tumor suppressor genes and are the
most common of the high penetrance gene mutations. BRCA1/2 are responsible for 80-90% of
the hereditary breast cancers38. Women carrying these mutations have up to an 80% increased
lifetime risk of developing breast cancer and approximately a 15-40% increased lifetime risk of
developing ovarian cancer39. These mutations are, however, relatively rare (found in less than 1%
of women)3 and only account for 2-10% of breast cancers diagnosed4.
There are several differences between BRCA1 and BRCA2. BRCA1 gene mutation
carriers develop breast cancer at a younger age and are at a much higher risk of developing
ovarian cancer as well. The breast cancers in these women tend to be “Triple Negative” meaning
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that the tumor is not expressing estrogen receptors, progesterone receptors or human epidermal
growth factor receptors-2 (HER-2), making them more difficult to treat. In comparison, those in
BRCA2 carriers are more likely to be estrogen and progesterone receptor positive8. Mutations in
the BRCA1 gene account for 60-65% of BRCA gene mutations where as mutations in the BRCA
2 gene account for 35-40% of gene mutations40.

Lifestyle Factors
High BMI, increased alcohol consumption, physical inactivity and certain aspects of a
woman’s diet are the main lifestyle factors that have been found to affect a woman’s risk of
developing breast cancer

41-46

. In a study looking at postmenopausal breast cancer risk and weight

change, they found that for every 5 kg of weight gain from lowest adult weight, risk for breast
cancer increased by 8% 47. Risk of breast cancer from alcohol intake has also been shown to
increase risk by 9% for every 1 drink daily increase48. Physical activity performed throughout life
and especially activity done later in life has been shown to be protective against breast cancer
development45. With respect to diet, well-done meat intake and high fat intake have been
associated with an increased risk of breast cancer development49, 50 , while certain types of
polyunsaturated fatty acids and fruits and vegetables have been shown to reduce a woman’s risk
of developing breast cancer 41, 51-54.
In a study looking at the population attributable risk (PAR) of modifiable breast cancer
risk factors, Mezzetti et al. found that low physical activity, more than 20 g of alcohol consumed
per day and low B-carotene intake accounted for 33% of the breast cancer cases in the dataset
used55. Recently, Sprague et al. looked at the PAR for factors which could be modified after
menopause and found that current hormone use, recent alcohol consumption, adult weight gain
and recent recreational physical activity accounted for 40.7% of the breast cancer cases56.
Therefore more than 50% of breast cancers are not attributable to known modifiable factors.
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Other Established Risk Factors
Several other factors have also been shown to increase a woman’s risk of developing
breast cancer. Certain types of benign breast disease are associated with increased breast cancer
risk. Many lesions do not exhibit proliferative changes, however those that do, are associated with
at least a twofold increase in risk57. Atypical ductal and lobular hyperplasias are proliferative and
are associated with a 5 fold increase in risk 21 whereas proliferative lesions without atypia are
associated with a twofold increase in risk57. Further studies are needed to confirm whether benign
breast lesions without atypia or proliferative properties confer a slight increase in risk.
Incidence of atypical benign breast lesions is unknown because they tend to only be
identified following screening and a biopsy. Ghosh et al 2005 found that approximately 62.6
women per 10,000 have a breast biopsy each year58. However of the lesions biopsied 1/4th to 1/3rd
are found to be proliferative and 5-10% of the proliferative lesions are atypical59. Other types of
cell histology besides atypical lobular and ductal hyperplasia are associated with being high risk
for breast cancer. Women diagnosed with lobular carcinoma in situ (LCIS) have been shown to
have a 10-15% chance in each breast of developing invasive breast cancer in the next 20 years
following diagnosis6, 60. This condition is largely asymptomatic and is not generally considered a
pre-invasive lesion, unlike ductal carcinoma in situ6. Some believe that atypical lobular and
ductal hyperplasias are an early development stage of cells on the path to carcinogenesis 61.
Irradiation used in the treatment for Hodgkin’s disease also places patients at increased
risk for breast cancer. Receiving thoracic radiation before age 19 was shown to have a relative
risk of 56 and receiving it between the ages of 20 to 29 was associated with a relative risk of 762.

2.3 Assessing Breast Cancer Risk
Considering that there are so many risk factors for breast cancer, assessing a woman’s risk for
this type of cancer can be complex. Several breast cancer risk models have been created using
some of the aforementioned risk factors. These models quantitatively estimate a woman’s risk of
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developing breast cancer over a specified time interval. The most common statistical model used
to assess risk of breast cancer development is the Gail Model which is accessible online at
www.cancer.gov/brisktool 63.

The Gail Model
The Gail model was created to assist in medical counseling. The 1st Gail model was
developed using case-control data from the Breast Cancer Detection Demonstration Project. The
Gail model uses a woman’s age and exposure to certain risk factors including the number of firstdegree relatives (including a woman’s mother, sisters and daughters) with breast cancer, age at
menarche, nulliparity or age at first live birth, the number of breast biopsies and pathological
diagnosis of atypical hyperplasia to generate a Gail score. The Gail Score represents an estimated
likelihood of developing breast cancer over a specified time interval (usually 5 years). In the
original model, Gail-1, the model predicted the combined risk of developing invasive and
noninvasive breast cancers in white women64.
An adapted model was developed to use in determining eligibility in National Surgical
Adjuvant Breast and Bowel Project P-1 Study. This model, Gail-2, estimated only a woman’s risk
of developing invasive breast cancer and also could make estimates of risk for women from other
races. SEER data from 1984-1988 was used to generate the expected rates of invasive breast
cancer.12. The model accessed through the internet is a modified version by the National Cancer
Institute to make it more user-friendly7. Women who receive a Gail score of 1.66% or higher are
deemed “high risk”. This cutoff is relatively arbitrary but has been used in major breast cancer
chemoprevention clinical trials (including the National Surgical Adjuvant Breast and Bowel
Project P-1 Study) to select high risk women for the studies11.
The Gail model has been validated a number of times. It has been shown to significantly
underestimate the risk associated with atypia 65 and should not be used to estimate women
diagnosed with LCIS’s risk of developing breast cancer. While it accurately predicts the
9

proportion of women in a population who will develop breast cancer over a specified period, it is
not very good at determining at the individual level which women will develop breast cancer and
which will not66. Hence, despite its original purpose to aid in medical counseling, it is not
recommended for routine use in the clinical setting11.

The Claus Model
The Claus model is another risk prediction model that is solely based on one’s family
history of breast cancer. The purpose of this model is to provide a way to assess age-specific risk
of breast cancer for the high risk subset of the population who have at least one female relative
with breast cancer. Therefore, it can only be used for women who have at least one first or
second-degree family member with breast cancer. It includes the number and age of onset of all
first and second degree relatives with breast cancer. This model estimates a woman’s breast
cancer risk according to decade from 29-79 years of age67-69. This model was developed based on
data from the Cancer and Steroid Hormone Study, a case control study conducted by the CDC
(Center for Disease Control).

Other Models
Several other models have been developed which estimate a woman’s risk of
carrying a genetic mutation including the BRACPRO70, Frank71 and Couch72 models. These are
likelihood models which are used to predict the probability of having a BRCA 1 or 2 gene
mutation in an individual or family. These models were developed and intended to be used by
genetic counselors and therefore are less relevant for use by a family physician7.
In a study by Jacobi et al. 2008 examining the differences and similarities between risk
estimation models for breast cancer in healthy women, they found that older models such as the
Gail and Claus model tended to underestimate a woman’s risk and that for clinical practice the
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Tyrer-Cuzick model73 and the BOADICEA (Breast and Ovarian Analysis of Disease Incidence
and Carrier Estimation Algorithm) model74 seem to be better models to use75.
The purpose of the Tyrer- Cuzick model was to combine the ideas behind previous breast
cancer risk assessment models to give a better overall estimate of risk. The model not only
incorporates personal risk factors (age at menarche, parity, age at first childbirth, age at
menopause and atypical hyperplasia) like the Gail model but also incorporates history of lobular
carcinoma in situ, height and BMI, as well as, the BRCA genes and a hypothetical low penetrance
gene to account for other familial breast cancers that are not caused by the BRCA genes. This
study used breast cancer incidence rates in the general population from U.K. national statistics 73.
The BOADICEA model assesses breast cancer risk in individuals who have a family
history of breast or ovarian cancer. Since familial breast cancer cannot be explained solely by a
BRCA 1 or 2 gene mutation, the purpose of this study was to develop a model that best estimated
familial breast cancer risk by taking into account the effects of BRCA 1 and 2 gene mutations as
well as mutations in other genes74, 76. This model used data from the Anglian Breast Cancer Study
which took blood samples and gave questionnaires including information of family history to
1484 women under the age of 55 at diagnosis who were identified through East Anglian breast
cancer registry as having breast cancer. The blood was used to screen for BRCA 1 or 2 gene
mutations77, 78. In addition, data was also used from 156 families in the UK with two or more
breast cancer cases78. Using data from 1934 families seen in cancer genetics clinics in the UK,
several models were evaluated for their prediction capabilities. The predictions made by the
BOADICEA were shown to be closer to the observed values seen than both the Claus and the
BRCAPRO model 67.

Assessing Risk in the Clinic
According to the guideline produced by the Canadian Task Force on Preventive Health
Care and the Canadian Breast Cancer Initiative’s Steering Committee on Clinical Practice
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Guidelines for the Care and Treatment of Breast Cancer, a high-risk clinical situation would
include a patient who has two first-degree family members with breast cancer or has a history of
atypical/abnormal benign breast disease such as lobular carcinoma in situ (LCIS) or atypical
hyperplasia (AH)11.

2.4 Risk Levels
Breast cancer risk levels aid family physicians in determining the type of management
strategy that should be used for women under their care. Unfortunately, there is not a single
system used to define breast cancer risk categories. Table 2.1 presents the risk classification
systems described in the literature. For each system, what constitutes each risk category is
described. Each system sets the risk associated with each category. Some use relative risk while
others use lifetime risk or 5 year risk using the Gail model. The risks associated with each risk
factor reported in the literature are used to guide which risk category the risk factor should be
placed under. There is overlap among the categories between different systems. For example,
having a personal history of LCIS is considered to place a woman at “very high risk” according to
the Breast Cancer Risk Assessment Working Group and the Mayo Clinic, “high risk” according
to the CTFPHC, the Breast Health Initiative and the NCCN and only “moderately increased risk”
according to the American Cancer Society. Each risk classification system was developed with a
specific purpose in mind; some to identify the risk group who would benefit most from MRI
screening, others to identify groups to manage in specific ways such as those who would benefit
from using breast cancer chemoprevention.
This conflicting information can make breast cancer risk assessment difficult for the family
physician -especially since management procedures are given according to the risk level of the
patient.
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Table 2.1: Breast Cancer Risk Classification
Risk
Classification
System
CTFPHC and
Canadian Breast
Cancer Initiative’s
Steering
Committee on
Clinical Practice
Guidelines for the
Care and
Treatment of
Breast Cancer11
Breast Cancer
Risk Assessment
Working Group
and the Mayo
Clinic6, 7

6th International
Consensus
Conference of the
Breast Health
Institute8

Very High Risk

High Risk

Increased,
Elevated or
Moderate Risk

• Gail Index ≥ 1.66% at 5 years
• Two 1st degree relatives with
breast cancer
• History of LCIS or AH

• Risk of developing breast cancer
greater than 4-5 fold
• Personal history of invasive
breast cancer, DCIS or LCIS
• Women with AH and with a 1st
degree family member affected
by breast cancer
• Known BRCA1/2 mutation
• Breast irradiation before age 20
(e.g., as treatment for Hodgkin’s
disease)
• Risk greater than 10 fold increase
in relative risk
• High penetrance gene mutation
(BRCA1/1, PTEN or Tp53) or
those likely to have such a
mutation
• Irradiation to breast.or chest prior
to age 30

• Gail Index < 1.66% at
5 years

• with a risk of developing breast
cancer between 1.5 and 4-5 fold
increase
• 5 year Gail risk greater than 1.7%
• AH on breast biopsy
• Two or more second degree
premenopausal relatives affected
with breast cancer
• Women who have taken combined
HRT for more than 10 years
• Risk more than 5 fold but less than
10 fold RR for age group
• LCIS, AH (ADH or ALH)
• With 2 1st degree relatives with
breast cancer but no mutation

Low or Average Risk

• Women with risk
factors that confer no
greater than a 1.5 fold
increase in developing
breast cancer
• 5 year gail risk less
than 1.7%
• History of breast
biopsy with no atypia
or proliferation
• Risk more than
average for age
group but their
relative risk is
less than 5 fold

• Female population at
large
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Risk
Classification
System
American Cancer
Society27

Willey and
Cocilovo. 2007.
Clinical Expert
Series, American
College of
Obstetricians and
Gynecologists79
National
Comprehensive
Cancer Network9

Very High Risk

• Gene mutation carriers
• Personal history of ADH or LCIS
with family history
• Radiation exposure
• History of a gene mutation in an
untested individual

High Risk
• Greater than 20% lifetime risk
• Known BRCA1/2 gene mutation
• Have a 1st degree relative with a
BRCA1/2 gene mutation and have
not been tested themselves
• Radiation therapy to chest
between 10-30 years
• Have either Li-Fraumeni, Cowden
or Bannayan-Riley-Ruvalcaba
syndrome or have one of these
syndromes in a 1st degree family
member
• Two or more primary relatives,
relative diagnosed at young age or
multiple 2nd degree relatives
• Prior breast cancer
• Significantly dense breasts
• HRT greater than 10 years
• History of ADH or LCIS without
family history
• Prior dose of thoracic radiation
• 5 year risk >1.7% in women over
35 using the Gail model
• Strong family history or genetic
predisposition
• LCIS/ ADH
• Prior history of breast cancer

Increased,
Elevated or
Moderate Risk
• Lifetime risk
between 15%
and 20%
• DCIS, LCIS or
AH
• Extremely
dense breasts
when viewed
by
mammography

Low or Average Risk

• Risk factors confer no
greater than 1.5 fold
increase in relative risk
of developing breast
cancer
• E.g., breast biopsy
showing epithelial
hyperplasia
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2.5 Breast Cancer Risk Reduction Strategies
2.5.1 Screening
Secondary prevention or screening, including mammogram, breast self exam (BSE) and
clinical breast exam (CBE), is the most common form of prevention used to reduce breast cancer
mortality in Canada. Breast cancer screening by mammography has been shown to significantly
reduce a woman’s risk of dying from breast cancer in women aged 40 and older. The randomized
control trial evidence for the risk reduction from BSE and CBE is inconclusive 80.
In Canada, breast cancer screening programs exist in every province and the Yukon and
Northwest Territories. Each provincial/territorial program screens women between the ages of 50
and 69 (the target range) every 1 to 2 years. Some also screen women in their 40’s and/or women
who are 70 years or older81.
Magnetic resonance imaging (MRI) can also be used to screen women for breast cancer.
Several studies have shown that using MRI to screen high risk women is the most effective tool.
Breast cancers found using MRI are smaller (1 cm or less) and have not spread to the lymph
nodes. MRI does not use ionizing radiation unlike mammography which confers some risk of
developing breast cancer. MRI is also not limited by dense breast tissue, which is the case when
using mammography for screening. MRI, however, is currently expensive and is not always
available 82-84.
2.5.2 Primary Prevention
Primary prevention of breast cancer is less commonly practiced than screening. Risk
reduction through lifestyle modification is not as effective as in other cancers because many of
the known risk factors, such as increasing age or exposure to endogenous estrogen are not
modifiable. Physicians can counsel patients to exercise regularly, eat healthily, maintain a healthy

weight and limit alcohol consumption. But problems with adherence to lifestyle advice and the
fact that more than 50% of breast cancers are unexplained by these modifiable factors 55, 56 can
lead some women at high risk for breast cancer to consider other alternatives. Prophylactic
surgery and chemoprevention use are other management options that reduce a high risk woman’s
risk of developing breast cancer.
2.5.2.1 Prophylactic Surgery

Bilateral Total Mastectomy
This procedure has been shown to reduce the risk of developing breast cancer by at least
90% in moderate and high risk women as well as those with a known BRCA1/2 mutation85, 86.
Such a procedure is supported for women at high risk (BRCA1/2, p53 or PTEN mutation or with
a history of LCIS87, 88 or thoracic radiation89-93 with additional breast cancer risk factors) who
desire it.

Bilateral Salpingo-oophorectomy
In women with a known BRCA1/2 mutation, a prophylactic salpingo-oophorectomy has
been shown to reduce breast cancer risk by approximately 50%94-96. This type of surgery is
supported in this female population following completion of childbearing and is more effective
when the procedure is done at an earlier age (especially before age 40) due in part to the
reductions in estrogen exposure96.
2.5.2.2 Chemoprevention
One objective of this study examines family physician breast cancer chemoprevention
knowledge and prescription practices and therefore this section is more detailed than the other
prevention sections.
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Recent trials have shown that two drugs currently on the market, tamoxifen (Nolvadex®)
(used in the treatment of breast cancer) and raloxifene (Evista®) (used for the treatment and
prevention of osteoporosis), have the ability to reduce a woman’s risk of breast cancer by 50% 97,
98

. In response to these findings, tamoxifen and raloxifene were approved as breast cancer

chemopreventive agents in 1998 and 2007 respectively by the FDA in the United States. In
Canada, prescription of tamoxifen or raloxifene for breast cancer prevention remains off-label.
Since prescription of tamoxifen and raloxifene has not been approved for breast cancer
chemoprevention in Canada, this indication can not appear on the label for the drug and therefore
those who prescribe these drugs for this indication must prescribe it “off-label”.
These two drugs are members of a group of drugs called selective estrogen receptor
modulators (SERMs) which are being studied for their breast cancer prevention capabilities.
SERMs act as estrogen agonists (bone) or antagonists (breast) depending on the site in the body.
This occurs by the specific high affinity binding to the estrogen receptor99. These SERMs reduce
the risk of developing breast cancer by reducing the activity of circulating endogenous estrogen
levels in the body. Both drugs have estrogen antagonist properties in the breast. They do,
however, differ in their action on the uterus. While tamoxifen acts as an estrogen agonist in the
uterus and therefore increases the risk of developing endometrial cancer 100, raloxifene acts as an
antagonist and therefore does not change the risk of uterine cancer 101.
Both Tamoxifen and Raloxifene have been shown in trials to reduce a woman’s risk for
developing invasive breast cancer by 50%. In the NSABP Study of Tamoxifen and Raloxifene
(STAR) P-2 trial, where the effectiveness of tamoxifen and raloxifene were compared in terms of
breast cancer prevention, reduction of invasive breast cancer was equivalent in both arms of the
study. However, fewer cases of noninvasive breast cancer were found in the tamoxifen arm
supporting previous evidence showing that raloxifene only reduces risk of invasive breast cancer.
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The raloxifene arm did, however, have less cases of uterine cancer, less occurrences of
thromboembolic events (pulmonary embolism and deep venous thrombosis), fewer cataracts and
cataract surgeries102.
There are several side effects that need to be considered when determining whether
tamoxifen or raloxifene will benefit a woman who is at increased risk of breast cancer. Women
using tamoxifen have a 1.5 to 4 fold increased risk of developing endometrial cancer (magnitude
of risk varies by age), a 1.8 fold increase in risk of having a stroke and a 3.2 fold increase in risk
of having a pulmonary embolism (women 50 years or older) compared to women not using
tamoxifen. Women and their physicians need to consider whether the benefits of
chemoprevention outweigh the risk for these adverse events 12, 13.
In Canada it is not known how many women are at increased risk for breast cancer.
However, in the United States, Lewis et al 2004 found that among white women, 9% in their 40s,
24% in their 50s and 53 % in their 60s were eligible to use tamoxifen. Eligibility was determined
by estimating women’s 5 year Gail score, with anyone with a score of 1.66% or greater being
eligible. When taking into account adverse events for determining eligibility only 10% or fewer
of women in all age groups were found to be potentially eligible. This study also found that
approximately 6% to 8% of all breast cancers in women between the ages of 40 to 69 could be
prevented with tamoxifen use103.
Other agents are currently being studied for breast cancer chemoprevention104. Aromatase
inhibitors (AIs) are a group of drugs used to treat breast cancer that are currently being evaluated
in clinical trials as chemopreventive agents. In the treatment of breast cancer, AIs have been
shown to be superior when compared to tamoxifen. AIs inhibit the activity of aromatase, the ratelimiting enzyme in estrogen synthesis105. AIs act as anticancer drugs because they deplete the
body of estrogen thereby making it unavailable to act as a carcinogen106 and appear to have fewer
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side effects then SERMs (blood clots and endometrial cancer)107-111. Several trials are currently
underway to determine whether specific AIs are suitable agents for chemoprevention 112, 113. If the
results from these trials show that AIs can reduce the risk of developing breast cancer with fewer
side effects, there will be an improvement in the proportion of women at increased risk of
developing breast cancer who would benefit from using breast cancer chemoprevention.

2.6 Breast Cancer Prevention Guidelines
Guidelines by the Canadian Task Force on Preventive Health Care (CTFPHC) for breast
cancer screening recommend women aged 50-69 should be screened by mammography every 1-2
years regardless of their underlying risk and that high risk women should be screened by CBE
and mammography annually2.
In 2001, the Canadian Task Force on Preventive Health Care and the Canadian Breast
Cancer Initiative’s Steering Committee on Clinical Practice Guidelines for the Care and
Treatment of Breast Cancer jointly produced guidelines for prescribing breast cancer
chemoprevention. They recommend (grade B recommendation) that physicians should counsel
women at high risk of breast cancer on the benefits and harms of chemoprevention with
tamoxifen. A grade B recommendation means that there is fair evidence to support the
recommendation that the condition or maneuver be specifically considered in a PHE (periodic
health examination). Women at high risk were defined as either those with 2 first degree relatives
with breast cancer, with a Gail score ≥ 1.66% or with a history of lobular carcinoma in situ
(LCIS) or atypical hyperplasia (AH)11. The guidelines produced by the CTFPHC are clinical
practice guidelines, geared towards family physicians and meant to guide their prevention
practices.
When this guideline was produced (2001), there was insufficient evidence to recommend
raloxifene as a chemoprevention agent therefore this guideline only addressed the use of
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tamoxifen. Since then, results from the STAR trial showed that raloxifene is just as effective at
preventing invasive breast cancer as tamoxifen114. Following these results, the FDA added breast
cancer chemoprevention as an indication for raloxifene115.
The National Comprehensive Cancer Network (NCCN) has prepared breast cancer risk
reduction guidelines which are summarized in Figure 1.19. These guidelines are more detailed
than the Canadian guideline11 and outline more specifically what type of management should be
undertaken for women with different risks. In this guideline, women with known breast cancer
mutations, history of AH or LCIS, prior thoracic RT and those with a 5 year Gail score at or
above 1.7% or a lifetime risk greater then 20% and a life expectancy greater than 10 years should
have risk reduction counseling where risk reduction therapy is offered. In comparison, the
Canadian guideline only outlines chemoprevention for those with a 5 year score ≥ 1.66%, those
with a history of LCIS or AH or those with 2 first degree family members with breast cancer11.
Figure 2.1: Figure 1: NCCN Breast Cancer Risk Reduction Guidelines
Elements of Risk
-

-

Age
Ethnicity/ race
Family history
Age at menarche
Parity
Age at first live birth
Age at menopause
Number of prior breast
biopsies
Atypical hyperplasia or
LCIS
Prior thoracic RT
Known/ suspected
BRCA1/2, p53, PTEN, or
other gene mutation
associated with breast
cancer risk
Current/ prior estrogen
and progesterone hormone
replacement therapy
BMI
Breast Density
Alcohol consumption

Risk Assessment
• Known or suspected
BRCA1/2, p53, PTEN
or other gene mutation
associated with breast
cancer risk
• Close relatives with
breast and/or ovarian
cancer

• Prior thoracic RT
• History of atypical

Risk Strategy
NCCN
Genetic/Familial
High Risk
Assessment
Guidelines

Risk-reduction
Counseling

hyperplasia or LCIS
• Breast cancer risk
assessment
(e.g., modified Gail
model for women≥ 35 y
of age, Claus model, etc.)

5 y BC risk ≥ 1.7%
Or Lifetime risk
> 20%
And Life expectancy
≥ 10 y

5 y BC risk < 1.7%Or
Life expectancy < 10 y
Or Contraindication to
Tamoxifen or raloxifene

Woman does
not desire risk
reduction
therapy
Woman desires
risk reduction
therapy

Breast
cancer
screening
guidelines
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2.7 Uptake of Prevention Measures
Uptake of preventive measures varies depending on the invasiveness of the measure.
Having an annual or biennial screening mammogram is fairly common in women in the targeted
screening age range. Using results from the 2003 Canadian Community Health Survey, a selfreported 60.7% of women aged 50 to 69 in Canada had received a screening mammogram that
year. In the 2001-2002 year, 33.9% of women in the targeted range had a received a mammogram
via their provincial screening program 116.
While uptake of screening mammograms is quite common, uptake of preventive
procedures and therapies in high risk women is not well studied. Previous studies have shown
wide variation. In a recent study by Metcalfe et al., uptake of certain prevention strategies was
examined by following women who were found to carry a BRCA1/2 mutation at 12 specialized
genetic counseling centres in Canada. In this population, 21% of women without breast cancer
had had a bilateral mastectomy and 54% had a bilateral oophorectomy. Of those who had not
opted for surgery, 6% took tamoxifen and 4% took raloxifene. A remaining 46% had not opted
for any cancer prevention treatment (surgical or chemical). In comparison, 96% of these women
without breast cancer had undergone mammography117.
Metcalfe et al. 2008 also examined the uptake of preventive options by BRCA1 and 2
carriers across nine countries. Of the women who were breast cancer free at the time of the study,
49% had had a prophylactic oophorectomy and 18% had had a prophylactic bilateral mastectomy.
Of those who were breast cancer free and had not had a prophylactic mastectomy, 8.4% had used
a breast cancer chemopreventive agent (5.5%- tamoxifen, 2.9% raloxifene). Uptake of breast
cancer chemoprevention varied across the countries. No women in Norway, Italy, Holland or
France had used either of these agents. Uptake was highest in the US (12.4%). In comparison,
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9.8% of Canadian BRCA 1 and 2 carriers reported using breast cancer chemoprevention. This
study also found chemoprevention use was higher in BRCA 1 and 2 carriers who had undergone a
prophylactic oophorectomy (15.6%) than women who had not (1.7%)118.
Uptake of breast cancer chemoprevention by high risk women (non- BRCA1-2 carriers)
is also thought to be low119. Exact numbers are unknown and the few studies which have
attempted to quantify women’s interest have found wide variations120-126. Previous studies have
reported that several factors play a role in a woman’s decision to take or not take
chemoprevention. The three main factors are 1) the fear of serious adverse events, 2) a woman’s
perception of her risk127 and 3) the physician recommendation.

2.8 Influences on Prevention Uptake
2.8.1 Women’s Perception of their Breast Cancer Risk
Several studies have found that women inaccurately estimate their risk of developing
breast cancer. Some studies suggest that those at average risk overestimate their risk while those
at high risk underestimate their breast cancer risk128, 129. Other studies found that women tend to
underestimate their risk more often then overestimate130. Woloshin et al 1999 found that a
woman’s risk perception can change depending on how they are asked, which can in part explain
the differences in the findings of the studies above 131. What is clear is that a woman’s perception
of her breast cancer risk is inaccurate. Therefore, there is a need for family physicians to assess
and communicate risk accurately to aid women in making decisions about how they would like to
manage their risk.
The importance of this issue was demonstrated in a study examining factors affecting
mammography screening rates of women who are at high risk for breast cancer due to their
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exposure to chest radiation for a pediatric malignancy. Screening rates were significantly higher
for women who reported a physician recommendation132.
2.8.2 Physician Knowledge of Breast Cancer Risk Factors
Vital to risk assessment and communication is the physician’s knowledge of the breast
cancer risk factors and an understanding for which risk factors place a woman at high risk. Guerra
et al. 2009 assessed primary care physicians’ knowledge of breast cancer risk factors by mail
survey in the United States. They provided 7 pairs of clinical scenarios about women over 40
years of age and asked physicians to identify which woman out of the pair was at higher risk for
breast cancer development. The mean number of higher risk women correctly identified out of the
7 was 4.4 or 63%. On average, physicians incorrectly identified the higher risk woman a third of
the time133.

2.8.3 The Role of the Family Physician
While clinical practice guidelines can recommend to family physicians how to practice, it
is up to the family physician to implement these guidelines. This is a necessary step in order for
patients to receive optimal care. In order for this to occur, we need to see where barriers exist to
implementing practice.
Very few primary care physicians (PCPs) are prescribing tamoxifen as a
chemopreventive agent. Taylor and Taguchi found that a large majority of PCPs advised eligible
patients against using breast cancer chemoprevention when they were asked about it. These
women listed physician recommendation as one of the top reasons for not taking the drug134.
Armstrong et al. found that only 27.4% of a national sample of primary care physicians (PCPs) in
the United States had prescribed tamoxifen at least once for breast cancer prevention in the past
year. PCPs in this case included those with a specialty in internal medicine, obstetrics and
23

gynecology, family medicine or general practice. Of those with a specialty in family medicine,
32% had prescribed tamoxifen in the past 12 months. Barriers to prescribing included difficulty in
determining eligibility and thus difficulty in assessing a woman’s breast cancer risk135.
Family physicians may have difficulty determining which women are at high risk for
breast cancer as shown by Guerra et al. 2009 or they may not generally assess breast cancer risk.
Sabatino et al. 2007 examined breast cancer risk assessment and management by PCPs (including
attendings, fellows and nurse practitioners affiliated with a Medical center in Boston). When
examining breast cancer risk assessment, they found that 71% of PCPs usually or always asked
about family history, 48% asked about parity, 40% asked about biopsies and 35% asked about
menarche. As expected, a majority (76%) never calculated a Gail score. In terms of management
for high risk women, the investigators found that 58% usually or always communicated an
increased risk to patients and 53% usually or always tailored screening based on risk while only
13% usually or always discussed chemoprevention. Twenty percent of the sample reported that a
lack of confidence in knowledge of risk and risk assessment was a barrier to risk assessment 136.
With a lack of breast cancer risk assessment knowledge amongst family physicians, “high risk”
women will not even be given the option of discussing a preventive therapy or referral to a high
risk breast cancer clinic where they can be counseled appropriately.
Few studies have examined physician attitudes and we are unaware of any studies that
have examined physician knowledge towards breast cancer chemoprevention. Armstrong et al.
examined attitudes towards breast cancer chemoprevention and found that 46% of physicians
reported the benefits of tamoxifen for breast cancer chemoprevention outweighed the risks, 28%
agreed that the evidence that tamoxifen significantly reduces breast cancer is controversial, 16%
agreed it was easy to determine who was eligible for breast cancer chemoprevention and 19%
found it too time consuming to discuss taking tamoxifen with women in their practice. The
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responses to these attitudinal questions were stratified by whether the physician had prescribed
tamoxifen and significant variation between prescribers and non-prescribers was seen in their
attitude towards the benefits and risks of tamoxifen as well as the ease in determining
eligibility137.

2.9 Canadian Family Physician Breast Cancer Prevention Practice
While Canadian practice guidelines do exist for family physicians to refer to, the
guidelines can be vague and do not always give clear direction for family physicians. This is the
case for the breast cancer chemoprevention guideline 138, 139. Ideally, family physicians would
follow all prevention guidelines for their patients. In practice, they are followed infrequently. A
recent study found that only 38.9% of Ontario family physicians follow the provincial breast
screening guidelines140.
Not only are clinical practice guidelines not being followed due to lack of awareness,
vagueness and disagreement with guidelines but the problem also exists because of issues around
more basic reasons such as lack of time and insufficient remuneration. Hudon et al. discussed
barriers to integration of prevention in practice with a group of family physicians in Montreal.
They found that a majority lacked time due to increases in their workload as a result of a shift to
ambulatory care and the retirement of a large number of fellow physicians. Remuneration was
also a major problem since prevention is not included in their professional honoraria14.
Even when a family physician does identify a high risk woman, it can be difficult for
those not too familiar with these therapies to weigh the risks and benefits of each and give a
recommendation. In Canada and the United States, specialized clinics exist for women who are at
high risk for breast cancer and both family physicians and screening programs refer to these
clinics10. Here, the patient’s risk is assessed and she is counseled accordingly. The specialist also
determines her risk of carrying a mutation based on her family history. Some women may
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undergo a genetic test to see if they are a BRCA 1 or 2 mutation carrier if they meet specific
criteria141, 142.
Access to these clinics may be a problem as there are a limited number and most are
located within large urban centres making it difficult for women in rural areas to use these
clinics143. Eligibilty criteria to be seen at each clinic vary and in many instances only those who
are very high risk, i.e., those with a BRCA 1 or 2 gene mutation, are eligible. So family
physicians may not refer for those women without these “very high” risk factors.
Figure 2.2 presents a schematic of the various ways that a woman at high risk for breast
cancer might be assessed and managed in Canada. It demonstrates that the assessment and
management of women with a higher then average breast cancer risk is very complicated and that
care received can vary greatly. Integral to this system is physician knowledge of risk factors that
place a woman at high risk for developing breast cancer.
Figure 2.2: How a Woman’s Risk for Breast Cancer is currently Assessed and Managed in
Canada
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Chapter 3
Study Design and Methods
3.1 Conceptual Framework of Breast Cancer Prevention Practice
Traditionally, the family physician or primary care physician is involved in disease
prevention. Giving vaccines when needed and monitoring blood pressure are just two of the very
many prevention activities that are performed by family physicians. Breast cancer prevention,
both primary and secondary, is another prevention activity that is the responsibility of the family
physician. Ideally, what should be occurring is described in Figure 3.1. This conceptual model of
breast cancer prevention practice is as follows: a woman visits her family physician and the
physician assesses her breast cancer risk. If physician believes that she is at high risk then the
physician can increase screening activity by performing more frequent clinical breast exams and
screening mammograms, refer the woman to a high risk clinic/familial oncologist, estimate her
Gail score and take action by opting to manage the patient theirself using a risk reducing agent
(tamoxifen or raloxifene). As well, depending on the age of the woman, she can be referred by the
physician to a provincial breast screening program such as the Ontario Breast Screening Program.
Once in a screening program, the woman is routinely called for screening and if her risk is
deemed high enough, she may be sent to a high risk clinic for genetic testing and/or counseling.
An integral part of this framework is the underlying presumption that the family
physician knows how to correctly assess breast cancer risk and knows about the different
preventative therapy options and when to discuss them. If a physician systematically incorrectly
identifies women at high risk for developing breast cancer, then high risk women may not receive
the necessary preventive care, while normal/average risk women may be put through additional
stresses of increased testing, anxiety and decision making. As well, in order for a family
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physician to prescribe breast cancer chemoprevention, the physician must know about its
existence, the risks and benefits and understand which patients are eligible for its use.
Figure 3.1: Conceptual framework of breast cancer prevention practice
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3.2 Objectives
1. To describe family physician practice patterns regarding prevention of breast cancer for
high risk women in Canada.
2. To investigate the associations between breast cancer risk assessment knowledge and a)
physician and practice demographics, b) geographic location, and c) breast cancer
screening practice.
3. To investigate the associations between chemoprevention knowledge and prescription
practice and a) physician and practice demographics, b) geographic location, c)
chemoprevention knowledge and attitudes towards, and d) barriers to prescription
practice.

3.3 Design Overview
This thesis was developed from and conducted concurrently with a parent cross-sectional
survey of a stratified random sample of 2500 family physicians selected from across Canada. The
parent survey’s objectives were to examine: 1) breast cancer risk assessment practices,
chemoprevention prescribing practices, attitudes towards breast cancer chemoprevention, and
barriers towards its utilization; 2) FP attitudes towards the HPV vaccine and 3) FP interest in
joining a primary care research network and barriers to participation.
We developed the questionnaire over a 4-month period and the survey questions went
through numerous iterations. We held a focus group session with 4 family physicians in order to
pilot the survey and revisions were made. Two mail outs were sent out following a modified
Dillman16 approach.
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3.4 Study Population
A stratified random sample of 2500 family physicians with a specialty in family medicine
was selected from across Canada using the Canadian Medical Directory (CMD), produced by
Scott’s Directories144. The CMD provides addresses, phone numbers and a few descriptive
characteristics (graduation year and country, sex, degrees, major language, number of
prescriptions written, specialties) of each physician listed. Only roughly 10% of the family
physicians in the CMD have listed email addresses. The CMD is the largest and most complete
Canadian medical directory. It is recognized and endorsed by the Canadian Medical Association
(CMA). The on-line version is updated bi-weekly. A total of 11,630 family physicians with a
specialty in family medicine that were currently practicing are listed in the CMD in 2007. In the
CMA masterfile, there are 16,955 family physicians with a specialty in family medicine listed145
but this number also includes family physicians that have retired or are not practicing family
medicine at the moment. Therefore, the CMD captures the majority of doctors practicing family
medicine in Canada.
As shown in Table 3.1, the sample size selected from each province for this survey was
proportional to the percent of the total Canadian population in that province146. If we had
performed a simple random sample of the family physicians listed in the CMD, some provinces
might have been over sampled while others under sampled depending on the completeness of the
list in that province. Given our budget for the project, we mailed the survey to the largest sample
possible.
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Table 3.1: Method for family physician accrual
Population

Proportion
of total
population

Family physicians
listed in CMD

Sample size
from each
province

NFLD and Labrador

506,548

0.0154

197
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Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Yukon
Northwest Territories
Nunavut
TOTAL

138,800
932,966
748,878
7,687,068
12,753,702
1,182,921
990,212
3,455,062
4,352,798
30,883
41,795
31,216
32,852,849

0.00422
0.0284
0.0228
0.234
0.388
0.0360
0.0301
0.105
0.132
0.00094
0.00127
0.000950
1

52
396
289
1560
5316
401
271
1522
1573
19
29
5
11630

11
71
57
585
971
90
75
263
331
2
3
2
2500

Province
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3.5 Data Collection Process
Packages including the questionnaire, a cover letter and a pre-paid return envelope were
sent by mail to physicians in the sample using addresses from the CMD. Language (either English
or French) of the questionnaire sent was based on physician’s stated preference in the CMD.
Physicians had the option of either filling out the survey included in the package or accessing it
online. For our survey method, we used a modified Dillman16 method. We sent English reminder
letters 6 to 8 weeks later to the English speaking physicians who had not yet responded.
Participants were asked to complete the previously mailed survey or to complete it online. This
reminder achieved a very low response rate (2.6%). Due to the low response to this second
attempt, we decided that we would skip this reminder for the French speaking physicians. Instead,
6 months later a second full mail out was sent to both the English and French speaking nonresponders. It included another cover letter, questionnaire, pre-paid return envelope and an offer
to be entered into a draw for an iPod touch following receipt of completed survey. All responders
were entered into the draw for an iPod Touch.
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3.6 Study Variables
All variables were derived from questions in the questionnaire, which is provided in
Appendix A. Text boxes have been placed beside questions used in this project that describe how
the questions were used. Questionnaire question numbers are included in the following
description of the study variables.
3.6.1 Breast Cancer Prevention Practice Patterns (Objective 1)
The practice pattern variables include screening practice, high risk assessment and
management practice and breast cancer chemoprevention prescribing practice.
Breast cancer screening practice variables, CBE practice and mammography referral
practice were derived from Question 12 of the survey. In Question 12b, physicians were asked
whether they perform clinical breast exams (CBEs) on their patients when appropriate. In
Question 12c, physicians were asked whether they refer their female patients for mammograms
according to their provincial screening guidelines. Three possible answers were provided for each
of these questions: always or often, sometimes and rarely or never.
High risk management practice variables: referral to familial oncologist, referral to high
risk screening clinic and risk assessment model use were derived from Question 21. Physicians
were asked what they would do if they were concerned that a woman might be at high risk for
breast cancer. Physicians could choose to refer a patient to either a familial oncologist or a high
risk screening clinic, to estimate her risk using an available risk assessment model such as the
Gail model or “other” where they could describe another management strategy.
Chemoprevention prescribing practice variable was derived from Question 22. Physicians
were asked whether they had ever prescribed chemoprevention for breast cancer primary
prevention.
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3.6.2 Breast Cancer Risk Knowledge (Objective 2)
The breast cancer risk assessment knowledge variables included in this thesis were
derived from Question 20 of the questionnaire. Participants were asked who they would identify
as “high risk” for breast cancer. According to the Canadian guideline on breast cancer
chemoprevention produced jointly by the Canadian Task Force on Preventive Health Care and the
Canadian Breast Cancer Initiative’s Steering Committee on Clinical Practice Guidelines for the
Care and Treatment of Breast Cancer, a woman at high risk was defined as either having 2 first
degree relatives with breast cancer, with a Gail score of 1.66% or higher or with a history of LCIS
or AH11.
The first two of the four scenarios describe a “high risk” woman: 1) a woman with a
family history of breast cancer and 2) a woman with a personal history of atypical benign breast
disease, while the last two options include recognized risk factors that do not place a woman in
the “high risk” category, 3) a woman on hormone replacement therapy and 4) a nulliparous
woman over 30 years of age. For each variable, those who correctly identified whether the
woman was at high risk or not were deemed to have knowledge about this particular variable and
those who incorrectly identified the risk level of the description were deemed not to have
knowledge about that specific knowledge variable. Table 3.2 lists predictors and outcome
variables used in objectives 2 and 3 and is found on page 52.

34

3.6.2.1 Predictors of Breast Cancer Risk Knowledge
Knowledge predictors included region, patient load, number of doctors in practice, age,
medical experience, sex, preferred language, practice setting, affiliation with a medical school,
physician family history of breast cancer, referral pattern for mammography and CBE practice
pattern.
All variables used in the statistical analyses were categorical in nature. Age, medical
experience, patient load and number of doctors sharing the practice were originally continuous
variables from the survey. Meaningful categories for these variables were created by looking at
their frequency distribution and following discussion with a family physician. Means, standard
deviations and plots of the continuous variables were examined in order to create meaningful
categories for these variables.
Region (Q6) categories included British Columbia, other Western Provinces, Ontario,
Quebec, and the Atlantic Provinces. Respondents practicing in the territories were excluded from
all analyses due to small numbers. In order to increase numbers in the categories and limit the
number of categories, respondents practicing in Saskatchewan, Alberta and Manitoba were
combined into the “other western provinces” category and respondents practicing in Nova Scotia,
New Brunswick, Prince Edward Island and Newfoundland were combined into the “Atlantic
provinces” category. British Columbia was kept separate because it is known that this province
tends to have more advanced prevention practice then the rest of the provinces. British Columbia
was the first province to implement a breast screening program and has higher proportions of
women within the screening age being screened than many of the other provinces147. Quebec and
Ontario were also kept separate due to large numbers.
Patient load (Q5) was determined by examining how many patients the physician would
see on average during a half day of work. Those who saw 1-15 patients per half day were
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categorized as having a light patient load. Those who saw 16-30 patients were categorized as
having a moderate patient load and those who saw more than 30 patients per half day were
categorized as having a heavy patient load.
Number of doctors sharing practice was determined from Question 4 of the survey.
This variable was categorized into solo, 1-4, 5-10 and greater than 10 physicians sharing practice.
Age was determined from the survey using the year of birth (Q1). Age was categorized
into ≤35, 36-45, 46-55, 56-65 and over 65 years of age.
Medical Experience was determined from Question 9 of the survey. Physicians were
asked when they graduated from medical school and the number of years practicing was
determined from this year. This variable was categorized into 1-5, 6-10,11-20, 21-30 and greater
than 30 years of practice.
Sex (male, female) was also determined from the survey (Q2).
Language refers to the reported primary language listed in the CMD which was used to
choose which physicians would receive the questionnaire in French or English.
Geographic setting (Q7) refers to whether the physician’s practice serves people located
in an urban, rural or suburban area. Physicians could choose more than one setting. Very few
chose two settings. We therefore categorized those who selected urban and any other setting as
urban, and those who selected rural and suburban as rural.
Medical school affiliation was determined from the survey (Q8). Physicians were asked
if they are affiliated with a medical school.
Family History of Breast Cancer was determined from the survey (Q10a). Physicians
were asked whether they or a family member had breast cancer.
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3.6.3 Breast Cancer Chemoprevention Knowledge and Prescribing Practice (Objective 3)
3.6.3.1 Breast Cancer Chemoprevention Knowledge
This variable is a composite of two questions from the survey. A physician was deemed
to have chemoprevention knowledge if they acknowledged that breast cancer chemoprevention
both increases a woman’s risk of developing endometrial cancer and thromboembolic disease
(Q32) and if they said it was moderately difficult or difficult to determine which women are
eligible for breast cancer chemoprevention (Q26). Physicians responding in any number of other
ways were deemed not to have knowledge about breast cancer chemoprevention.

3.6.3.2 Breast Cancer Chemoprevention Prescribing Practice
This variable was derived from Question 22 of the questionnaire. Those who have ever prescribed
were compared to those who have never prescribed.

3.6.3.3 Predictors of Chemoprevention Prescribing Practice and Knowledge
All breast cancer risk assessment knowledge predictors discussed beginning on page 47
are included as well as, other determinants of practice including risk assessment knowledge,
barriers to prevention (time) and chemoprevention practice (including such things as concerns
about side effects, off-label prescription, cost to the average woman, and difficulty in determining
which women would benefit from chemoprevention), patient enquiry about chemoprevention,
physician comfort about estimating a woman’s risk for breast cancer and attitudes toward
chemoprevention.
Physician attitudes include whether the physician believes the benefits of breast cancer
chemoprevention outweigh the risks (Q24) and whether they believe the evidence is controversial
(Q25).
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Off-label prescription barrier (Q29) refers to the fact that currently in Canada
prescribing tamoxifen or raloxifene for breast cancer chemoprevention is not indicated on the
label for these drugs. Therefore prescribing these drugs for this reason in Canada is off-label.
Time barrier was determined from Question 28 of the survey. Physicians were asked
whether they find it too time consuming to assess breast cancer risk and discuss breast cancer
prevention strategies with their patients.
Determining eligibility was developed from Question 26 of the survey. Physicians were
asked how difficult it is to determine who is eligible to use breast cancer chemoprevention.
Cost barrier was also developed from the survey using Question 30 which asked
physicians whether they thought the monetary cost of breast cancer chemoprevention was a
barrier to use for the average Canadian woman.
The adverse health affects variable was developed using Question 32 a and b. Those
who were concerned about either increased risk of endometrial cancer or increased risk of
thromboembolic disease or both were said to be concerned about adverse health affects as a
barrier to prescription of breast cancer chemoprevention. In the clinical trials for these drugs as
breast cancer chemoprevention agents, there were significantly more women with
thromboembolic events in the treatment arm then the placebo arm of the trials. In the clinical
trials of tamoxifen for breast cancer chemoprevention, there were significantly more women with
endometrial cancer in the treatment arm then the placebo arm of the trials12, 148.
Risk assessment knowledge was derived from Question 20. Physicians who only
identified women with a family history of breast cancer and women with a personal history of
atypical benign breast disease as being high risk for breast cancer were identified as having breast
cancer risk assessment knowledge. Physicians with any other combination of answers were
identified as having limited breast cancer risk assessment knowledge.
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The variable, comfortable estimating breast cancer risk, was developed from Question
19. Physician comfort level is self reported.
Patient chemoprevention enquiry refers to whether the physician has had any of their
patients ask for information about taking chemoprevention for breast cancer risk reduction. This
variable was developed from Question 23 of the questionnaire.
When examining predictors of chemoprevention knowledge, the chemoprevention
prescription variable was also included as a predictor. The concerns about adverse health effects
variable and the determining eligibility variable were not included as predictors in this analysis
since they are part of the composite that was used to develop the chemoprevention knowledge
variable. When examining predictors of chemoprevention prescription, the chemoprevention
knowledge variable was also included as a predictor.
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Table 3.2: Study variables used in objectives 2 and 3

Variable

Type of
Variable
Outcome

Categories
Yes, no

Question
Number
20a

Outcome

Yes, no

20b

Outcome

Yes, no

20c

High Risk Knowledge 1
(Family History of Breast Cancer)
High Risk Knowledge 2 (History of
Atypical Benign Breast Disease)
High Risk Knowledge 3
(Hormone Replacement Therapy use)
High Risk Knowledge 4
(Nulliparous over age 30)
Region

Outcome

Yes, no

20d

Predictor

6

Patient Load (per half day)

Predictor

Number of Doctors Sharing Practice
Age
Medical Experience (years)
Sex
Language
Geographic Setting
Medical School Affiliation
Family History of Breast Cancer
Mammography Referral Practice
Clinical Breast Exam (CBE) Practice
BC Chemoprevention Prescription
BC Chemoprevention Knowledge
Chemoprevention Evidence is
Controversial
Off-label prescription Barrier
Time Barrier
Determining Eligibility

Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Predictor
Outcome
Outcome
Predictor

British Columbia, Western Provinces,
Ontario, Quebec, Atlantic Provinces
Small (1-15 patients), Medium (16-30
patients), Large (more than 30 patients)
Solo, 1-4, 5-10, greater than 10
28-35, 36-45, 46-55, 56-65, over 65
1-5, 6-10, 11-20, 21-30, greater than 30
Male, Female
English, French
Urban, Suburban, Rural
Yes, No
Yes, No
Always/often, Sometimes, Rarely/never
Always/often, Sometimes, Rarely/never
Ever, Never
Yes, No
Yes, No, Don’t Know

Cost Barrier
Adverse health affects Barrier
Risk Assessment Knowledge
Comfortable estimating BC risk
Benefits outweigh risks
Patient chemoprevention enquiry

Predictor
Predictor
Predictor
Predictor
Predictor
Predictor

Predictor
Predictor
Predictor

Yes, No, Don’t Know
Yes, No, Don’t Know
Difficult, Moderately Difficult, Easy,
Don’t Know
Yes, No, Don’t Know
Yes, No
Yes, No
Yes, No
Yes, No, Don’t Know
Yes (many), Yes (very few), No

5
4
1
9
2
7
8
10a
12c
12b
22
26, 32ab
25
29
28
26
30
32a,b
20a,b,c,d
19
24
23

40

3.7 Statistical Analyses
Personal characteristics of responders and non-responders were compared.
Characteristics included in the comparison were gender, language preference (French or English),
province practicing in, graduation year and graduation country (Canada or elsewhere). Chi square
p values were reported with a significant difference having a p value equal to or less than 0.05.
3.7.1 Objective 1: Examining Breast Cancer Prevention Practice Patterns
Frequencies of respondents’ responses to pertinent questions on the survey were
examined. The 95% confidence limits around the estimates were generated using the normal
approximation to the binomial distribution.

3.7.2 Objective 2: Investigating associations between breast cancer risk assessment
knowledge and its predictors
Cross tabulations between the four knowledge outcome variables and variables thought to
be possible predictors of knowledge were created. Χ2 p-values and Mantel Haentzel test for trend
p-values were reported. A Monte-Carlo estimate of the exact p-value was computed instead of the
Χ2 p-values when there was a problem with small cell sizes149.
Multiple logistic regression models were developed for the outcomes that were associated
with multiple predictors. Predictors that were marginally associated with the four outcomes (pvalue less than or equal to 0.20) were included as possible predictors in the automated selection
process. Variables whose Mantel Haentzel test for trend p-values were more significant than the
chi-square p-values were entered into the model as an ordinal variable rather than a nominal
variable. If both age and medical experience were candidates for the multivariate analysis, only
medical experience was placed in the model to avoid the effects of collinearity between these two
independent variables. We used an automated stepwise selection approach to choose the variables
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to enter and to remain in the model with an entry criteria of a p-value of less than or equal to 0.20
and exit criteria of a p-value of greater than 0.10. Adjusted odds ratios and confidence intervals
are reported in the results section and are compared to the unadjusted odds ratios to assess the
impact of covariates on the results.
3.7.2.1 Sub-analysis: Investigating associations between breast cancer risk assessment knowledge
and its predictors within the province of Quebec
A significant association between language and the three knowledge outcomes was seen
in the bivariate analyses. However, since we did not have English and French speaking physicians
in every region, we could not enter language into the multivariate logistic regression models.
Therefore, we conducted a sub-analysis among physicians practicing in Quebec to see the effect
of language on the knowledge estimates.
We first examined the bivariate associations between the predictors and the knowledge
outcomes among Quebec physicians. We used the same rules as outlined previously to choose the
variables to enter into the automated stepwise selection procedure and the same entry and exit pvalues were used (0.2 (entry) and 0.1 (exit)). Predictors selected to remain were included in the
final models and in all three models, language was forced in.
If a non-language variable was significantly associated with the knowledge outcome in
the Quebec sub-analysis and was not included in the larger model (with all regions) for that
knowledge outcome, then we forced that variable into the larger model to examine whether it
affected the odds ratio estimates for the different regions.
3.7.3 Objective 3: Investigating associations between breast cancer chemoprevention
knowledge and prescribing practice and possible predictors
Cross tabulations between 1) breast cancer chemoprevention knowledge and 2) breast
cancer chemoprevention prescription and the independent variables thought to be possible
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predictors of knowledge and prescription described in the study variables section were created. Χ2
p-values and Mantel Haentzel test for trend p-values were reported.
Multivariate analyses were not conducted for this objective due to few physicians having
the outcome (either chemoprevention knowledge or ever prescribed breast cancer
chemoprevention agent). This limited the power we would have to detect an association if it
exists. As well, the chemoprevention predictors are highly correlated with each other, therefore
making it difficult to tease out these associations if they exist.

3.8 Ethical Considerations
This study obtained ethics approval through the Queen’s University Health Sciences Research
Ethics Board. An amendment to the original ethics approval application was not necessary to
address the objectives of this thesis (personal communication with Albert Clark, Chair of the
Queen’s University Health Sciences Research Ethics Board).

3.9 Changes to the Original Protocol
Part of our original objectives was to examine predictors of physician referral to either a familialoncologist or a high risk screening clinic. However, when we examined the actual numbers
referring to a high risk screening clinic we saw the numbers referring were considerably higher
then we thought they should be (nearly 62% were referring to a high risk screening clinic). We
also thought the term “high risk screening clinic” was too vague and could be interpreted as
several different types of clinics and therefore we decided because the term was not clear and
therefore our outcome was mixed, that such an analysis would not draw accurate results.
We also found that a considerable number of family physicians in our sample
(approximately 40%) did not identify a high risk woman as one with a personal history of atypical
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benign breast disease. Because these results showed that knowledge of what factors made a
woman at high risk for breast cancer was lower than expected, we felt examining factors
associated with having a lack of knowledge of the breast cancer risk factors would be a better
association to examine. Therefore, we decide to change objective 2 from examining predictors of
High Risk referral to examining predictors of a lack of knowledge of the four risk scenarios
described in the survey.
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Chapter 4
Results
4.1 Study Response
We achieved a response rate of 38.2%. Figure 4.1 provides a detailed accounting of the
survey response. Of the original sample of 2500, a total of 994 surveys were returned. Forty-three
participants were deemed ineligible at the survey response stage due to death (2), wrong address
(4,) survey returned blank (6) or participant stating he/she is not a practicing family physician
(31). These surveys were excluded prior to data entry. An additional 95 participants were
excluded from the analysis because they were not practicing family medicine (93) or they
identified themselves as locum family physicians and therefore did not have a practice and
patients of their own (2). Physicians practicing in the territories (4) were also excluded from the
analyses due to insufficient numbers to examine regional effects.
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Figure 4.1: Survey method and response
16,955 Family Physicians in Canada (Family Medicine Specialty) in 2007

11,630 Family Physicians (with a family medicine specialty) listed in the CMD

Stratified Random Sample of 2500 Family Physicians from across Canada

1996 English Speakers

504 French Speakers
1st Full Mail-out

491 Returned

1505 Not Returned

132 Returned

372 Not Returned

1245 Not Returned

70 Returned

302 Not Returned

Total :
751 Returned

Total :
202 Returned

Reminder Letter
35 Returned

1470 Not Returned
2nd Full Mail-out

225 Returned

Response Rate:
=953/2500
= 38.2%

953 completed
surveys returned

852 Surveys
analyzed

99 Excluded

Exclusions at Analysis Stage:
93 Did not identify themselves
as having a general or family
practice
2 physicians identified
themselves as locum
physicians
4 physicians practicing in the
territories
Total: 99
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4.2 Comparison of Responders vs. Non Responders
Table 4.1 compares certain characteristics of responders and non-responders. Responders
and non-responders did not differ by language or graduation country. However, they did vary
significantly by province and number of years practicing. Significant variation in response was
also seen by gender, with responders more likely to be female (54% of responders vs. 43% of
non-responders, P<0.0001).
Table 4.1: Comparison of Characteristics of responders vs. non-responders
Responders Non-Responders
(n=953)
(n=1547)
Province/ Territory
British Columbia
Alberta
Saskatchewan
Manitoba
Ontario
Quebec
New Brunswick
Nova Scotia
Prince Edward Island
Newfoundland
Nunavut
Yukon Territory
Northwest Territories
Gender
Male
Female
Language
English
French
Medical Experience (years)
1-5
6-10
11-20
21-30
Greater than 30
Graduation Country
Canada
Other

P value
0.0187*

125 (13.1)
97 (10.2)
32 (3.36)
27 (2.83)
349 (36.6)
238 (25.0)
24 (2.52)
28 (2.94)
7 (0.73)
21 (2.20)
0 (0)
2 (0.21)
3 (0.31)

202 (13.4)
161 (10.7)
37 (2.46)
61 (4.06)
604 (40.2)
341 (22.7)
32 (2.13)
42 (2.79)
4 (0.27)
18 (1.20)
2 (0.13)
0 (0)
0 (0)

436 (45.9)
514 (54.1)

854 (57.0)
644 (43.0)

<0.0001
0.384
751 (78.8)
202 (21.2)

1207 (80.3)
297 (19.8)

58 (6.09)
152 (16.0)
353 (37.0)
242 (25.4)
148 (15.5)

66 (4.39)
303 (20.2)
578 (38.4)
347 (23.1)
210 (14.0)

829 (87.0)
124 (13.0)

1310 (87.1)
194 (12.9)

0.0217

0.935

* Using Monte Carlo Estimate of an exact test
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4.3 Respondent Characteristics
Table 4.2 presents the socio-demographic characteristics of the respondents. The average
age of the family physician in the sample was 46 years (SD=9.9) with a range of 28 to 86 years of
age. There are more female physicians in the sample (56%). Nearly 80% of the physicians’
preferred language was English. The majority of the physicians’ practices served an urban
population (52%), while approximately a quarter of the practices served suburban and rural
populations.
Table 4.2: Socio-demographic Characteristics of Eligible Respondents
Variable (n=852)
Age (n=843)
28-35
36-45
46-55
56-65
Greater than 65
Gender (n=848)
Female
Male
Language Preference (n=852)
English
French
Region (n=852)
British Columbia
Alberta
Saskatchewan
Manitoba
Ontario
Quebec
New Brunswick
Prince Edward Island
Nova Scotia
Newfoundland
Geographic Setting (n=849)
Urban
Suburban
Rural

%
17.1
33.8
31.7
15.7
1.78
55.9
44.1
77.8
22.2
12.4
9.98
2.93
2.82
37.1
26.3
2.46
0.70
2.93
2.35
52.1
21.4
26.5
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Table 4.3 displays additional characteristics of the responding physicians and their
practices. On average, physicians in this sample share their practice with approximately 7 other
physicians with a standard deviation (SD) of 8.3. In a typical half day, they see on average 16.1
patients (SD= 7.25). The average physician in the sample graduated from medical school 19.1
years prior (SD= 10.3). Half of the physicians in this sample are affiliated with a medical school.
A quarter of the physicians in this sample know of a family member who has or has had breast
cancer.
Table 4.3: Other Respondent and Practice Characteristics
Variable (n= 852)
Number of Physicians sharing practice (n=716)
Solo
1-4
5-10
Greater than 10
Patients Seen per Half Day (n= 836)
1-15
16-30
Greater then 30
Medical School Affiliation (n= 845)
Yes
No
Medical Experience (years) (n= 851)
1-5
6-10
11-20
21-30
Greater than 30
Family History of Breast Cancer (n= 851)
Yes
No

%
1.40
45.3
36.0
17.3
59.2
37.2
3.59
50.1
49.9
7.76
15.5
34.7
26.9
15.2
24.7
75.3
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4.4 Objective 1: Breast Cancer Prevention Practice Patterns
As shown in table 4.4, a large majority of the physicians practice screening; with 95%
performing clinical breast exams often or always on patients when appropriate and 96% always or
often referring patients for mammograms according to the provincial screening guidelines.
Table 4.4: Family Physician Screening Practices (according to provincial guidelines)
n
CBE practice

851

Mammography
referral

850

Always/ Often
% (CI)

Sometimes
% (CI)

Rarely/ Never
% (CI)

96.5
(95.2-97.7)
97.6
(96.6-98.7)

3.3
(2.1-4.5)
1.9
(0.97-2.8)

0.24
(0-0.56 )
0.47
(0.01-0.93)

Besides screening, several other types of risk management practices were examined.
Table 4.5 below describes these results. There were 70% of physicians who self-reported that
they were comfortable estimating a woman’s risk for breast cancer. Approximately 61% of
physicians said they would refer what they believed to be a high risk woman to a high risk
screening clinic or for genetic testing/ counseling, while less then 18% of physicians said they
would refer a high risk woman to a familial oncologist. Nearly 22% of physicians said they would
then estimate her risk using an available risk assessment model such as the Gail model. With
respect to breast cancer chemoprevention practices, less then 7% of physicians self-reported that
they had ever prescribed tamoxifen or raloxifene for breast cancer chemoprevention.
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Table 4.5: Breast Cancer Risk Management Practices, n=852

Comfortable estimating a woman’s individual risk for
breast cancer
Would refer high risk patient to familial-oncologist
Would refer high risk patient to a high-risk screening clinic
Would estimate high risk patient’s risk using an available
risk assessment model such as the Gail Model
Physician has prescribed chemoprevention (tamoxifen or
raloxifene)

n

%

Confidence
Interval

837

70

66.7-72.9

852
852

17.8
61.5

15.3-20.4
58.2-64.8

852

22.4

19.6-25.2

852

6.81

5.12-8.50
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4.5 Objective 2: To investigate the associations between breast cancer risk
assessment knowledge and measured predictors of that knowledge
4.5.1 Univariate Results
Table 4.6 reports the physician breast cancer risk assessment knowledge results from the
survey. When physicians were asked who would be considered at high risk for breast cancer, 99%
identified women with a family history of breast cancer, and 61% identified women with a
personal history of atypical benign breast disease. However, 72% of physicians overestimated the
risk associated with using hormone replacement therapy and 52% overestimated the risk
associated with being nulliparous over 30 years of age according to the definition of high risk
used 11.. Only 10% of family physicians in the sample correctly identified that the first two risk
scenarios described a high risk woman and that the last two scenarios describe a woman at only
moderate risk for breast cancer development. However, approximately 60% of the sample
correctly identified the two descriptions of a high risk woman, those with a personal history of
atypical benign breast disease and those with a family history of breast cancer irrespective of how
they responded to the moderate risk situations described.
Table 4.6: Family Physician breast cancer risk assessment knowledge
Risk Scenario (n=852)
Family history of breast
cancer
Personal history of atypical
benign breast disease
Hormone replacement
therapy use
Nulliparous over age of 30

High risk
% (95% CI))
98.6
(97.8-99.4)
60.8
(57.5-64.1)
71.5
(68.5-74.5)
52.0
(48.8-55.5)

Not high risk
% (95% CI)
1.4
(0.62-2.2)
39.2
(35.9-42.5)
28.5
(25.5-31.6)
47.9
(44.5-51.2)

High Risk Status
High risk
High risk
Moderate risk
Moderate risk
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4.5.2 Bivariate associations between physician and practice characteristics and risk level
knowledge
4.5.2.1 Physician risk level knowledge of having a family history of breast cancer
Table 4.7 reports the associations between selected predictors of breast cancer risk
knowledge and knowledge of high risk status of women with a family history of breast cancer.
Physicians affiliated with a medical school were more likely to have knowledge of the risk level
associated with this risk factor (p=0.007). Physician family history of breast and region
approached statistical significance (both with p values of 0.11). Statistically significant
associations were not found between the outcome and the predictors: patient load, number of
doctors in practice, age, medical experience, sex, preferred language, geographic setting,
mammogram referral practice and CBE practice. Table C.1 in Appendix C displays the bivariate
associations between all the measured predictors and this outcome with p values.
Table 4.7: Association between selected predictors of breast cancer risk knowledge and
knowledge of high risk status of women with a family history of breast cancer
n= 852
Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Affiliation with a Medical School
(n=422)
Family member with breast cancer
(n=210)

Overall
%

High Risk
(n=838)

Not High Risk
(n=12)

12.4
15.7
36.9
26.2
8.5
49.9

12.4
15.6
36.8
26.6
8.6

16.7
16.7
66.7
0
0

50.4

8.3

24.5

45.5

24.7

P value
0.11*

0.0067*
0.11

* Used Monte-Carlo Estimate for Exact Test due to small cell size
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4.5.2.2 Physician risk level knowledge of having a personal history of atypical benign breast
disease
Table 4.8 reports the associations between selected predictors of breast cancer risk
knowledge and knowledge of high risk status of women with a personal history of atypical benign
breast disease. Region (p=0.0006), medical experience (p=0.003), sex (p=0.012), and preferred
language (p<0.0001) were statistically significantly associated with this outcome. French and
female physicians were more likely to identify that this risk factor placed a woman at high risk
for breast cancer. Physicians practicing for the fewest and greatest number of years and those
practicing in Quebec and the other Western provinces were also more likely to correctly identify
the risk level of this risk factor. Table C.1 in Appendix C presents the bivariate associations
between all the measured predictors and this outcome.
Table 4.8: Association between selected predictors of breast cancer risk knowledge and
knowledge of high risk status of women with a history of atypical benign breast disease
n=852
Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Age (n=843)
28-35
36-45
46-55
56-65
Greater than 65
Medical Experience (years) (n=851)
1-5
6-10
11-20
21-30
Greater than 30
Female (n=474)

Overall
(%)
12.4
15.7
36.9
26.2
8.5
17.1
33.8
31.7
15.7
1.78
7.76
15.5
34.7
27.1
15.1
55.9

High Risk,%
(n=518,
60.8%)
n=518
9.9
16.2
36.5
30.5
7.0
n= 512
17.2
31.8
30.9
18.0
2.2
n=517
9.1
13.7
32.9
26.1
18.2
59.2

Not High Risk,
%
(n=334, 39.2%)
n=334
16.5
15.0
38.0
19.8
10.8
n= 331
16.9
36.9
32.9
12.1
1.2
n=334
5.7
18.3
37.4
28.1
10.5
50.5

P Value
0.0005

0.125
0.084*

0.004
0.16*

0.0158

* Mantel Haentzel test for trend p-value
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4.5.2.3 Physician risk level knowledge of hormone replacement therapy use
Table 4.9 reports the associations between selected predictors and knowledge of risk
status of women on hormone replacement therapy. Variation in knowledge of risk level
associated with HRT use was found across regions as well as by preferred language (p value of
0.013 and 0.005 respectively). French physicians and physicians practicing in Quebec were more
likely to identify that the risk associated with this risk factor was not great enough for women to
be considered high risk for breast cancer. Several predictors approached statistical significance
including: sex (p=0.056), medical experience (ptrend=0.118) and patient load (p=0.065). Table C.1
in Appendix C reports the associations between all the measured predictors and this outcome.
Table 4.9: Associations between selected predictors and knowledge of risk status of women
using hormone replacement therapy
n=852
Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Patient Load per Half Day (n=836)
1-15
16-30
Greater than 30
Medical Experience (years) (n=851)
1-5
6-10
11-20
21-30
Greater than 30
Female (n=474)

Overall
(%)

12.4
15.7
36.9
26.2
8.5
59.4
37.0
3.57
7.76
15.5
34.7
27.1
15.1
55.9

High Risk, %
(n=609, 71.5%)
n= 609
13.2
16.0
38.2
23.1
9.6
n=601
57.1
39.5
3.3
n=609
7.5
14.1
36.4
26.9
16.1
53.7

Not High Risk,
%
(n=243, 28.5%)
n=243
10.7
14.8
34.6
34.2
5.8
n=235
64.8
30.9
4.2
n=242
8.2
19.3
32.9
26.8
12.8
60.9

P value
0.014

0.068
0.12*

0.37
0.13*

0.072

* Mantel Haentzel test for trend p-value
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4.5.2.4 Physician risk level knowledge of being nulliparous over 30 years
Table 4.10 presents the associations between selected predictors and knowledge of risk
status of nulliparous women over 30 years of age. Region (p=0.0003), patient load (ptrend=0.003),
number of physicians sharing the practice (ptrend = 0.025), age (ptrend=0.001), medical experience
(ptrend=0.0002), sex (p=0.001) and preferred language (p=0.0006) were statistically significantly
associated with this outcome. Physicians practicing in Quebec, having a lower patient load,
sharing a practice with more physicians and preferring to practice in French were more likely to
correctly identify the risk level associated with this risk factor. As well, physicians who are
female, younger and graduated more recently from medical school are more likely to identify that
the risk from this risk factor is not large enough for women to be considered high risk for breast
cancer. Table C.1 in Appendix C reports the associations between all the measured predictors and
this outcome.
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Table 4.10: Associations between selected predictors and knowledge of risk status of
nulliparous women over 30 years of age
Overall
(%)

Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Patient Load per Half Day (n=836)
1-15
16-30
Greater than 30
Number of Doctors in Practice
(n=716)
Missing
Solo
1-4
5-10
Greater than 10
Age (n=843)
28-35
36-45
46-55
56-65
Greater than 65
Medical Experience (years) (n=851)
1-5
6-10
11-20
21-30
Greater than 30
Female (n=474)

12.4
15.7
36.9
26.2
8.5
59.4
37.0
3.57

1.40
45.3
36.0
17.3
17.1
33.8
31.7
15.7
1.78
7.76
15.5
34.7
27.1
15.1
55.9

High Risk
%
(n=444,
52.1%)
n =444
14.0
17.3
39.4
19.8
9.5
n =438
54.1
42.0
3.9
n=444

Not High Risk
%
(n=408,
47.9%)
n =408
10.8
14.0
34.6
33.3
7.4
n =398
64.8
31.9
3.3
n =408

17.3
1.6
39.9
28.8
12.4
n=439
13.2
33.0
34.9
16.4
2.5
n=444
5.0
13.7
35.4
28.4
17.6
50.7

14.5
0.74
36.3
32.1
16.9
n=404
21.3
34.7
28.2
14.9
0.99
n=407
10.8
17.4
33.9
25.3
12.5
61.6

P value
0.0004

0.0068
0.0038*

0.144
0.025*

0.0068
0.0013*

0.0035
0.0002*

0.0014

* Mantel Haentzel test for trend p-value
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4.5.3 Multivariate Logistic Regression Models
4.5.3.1 Physician risk level knowledge of having a family history of breast cancer
Region, family history of breast cancer and medical school affiliation were entered into
the model as measured predictors of risk level knowledge associated with having a family history
of breast cancer. Affiliation with a medical school was the only factor selected to remain in the
model. The odds of a physician without a medical school affiliation not identifying a woman with
a family history of breast cancer as high risk was 10.2 (95% CI 1.32 to 80.2) times the odds of a
physician with a medical school affiliation not identifying this risk factor.
4.5.3.2 Physician risk level knowledge of having a personal history of atypical benign breast
disease
Table 4.11 presents the results of the second model examining factors associated with
risk level knowledge of having a personal history of atypical benign breast disease. Region
remained associated without the outcome, with physicians practicing in Quebec appearing more
knowledgeable then the rest of the provinces. Being male remained inversely associated with
having risk level knowledge of this risk factor (OR=1.5 (1.1 to 2.0). Physician medical
experience also remained associated with this outcome. With the exception of those who
graduated 5 or fewer years ago, having less experience was associated with lacking risk level
knowledge of this risk factor.
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Table 4.11: Multivariate model predicting underestimation of risk associated with having a
personal history of atypical benign breast disease
Variable
Region
Atlantic Provinces
Quebec
Ontario
Other Western Provinces
British Columbia
Medical Experience (years)
1-5
6-10
11-20
21-30
Greater than 30
Sex
Female
Male

Crude Odds Ratio

Adjusted Odds Ratio

2.4 (1.4-4.1)
Reference
1.6 (1.1-2.3)
1.4 (0.91-2.4)
2.5 (1.6-4.2)

2.4 (1.4-4.2)
Reference
1.5 (1.1-2.3)
1.4 (0.88-2.2)
2.4 (1.5-3.9)

1.1 (0.57- 2.1)
2.3 (1.4-3.9)
2.0 (1.3-3.1)
1.9 (1.2-3.0)
Reference

1.6 (0.81-3.2)
2.8 (1.6-4.8)
2.4 (1.5-3.8)
2.2 (1.4-3.6)
Reference

Reference
1.4 (1.1-1.9)

Reference
1.5 (1.1-2.0)

4.5.3.3 Physician risk level knowledge of hormone replacement therapy use
Table 4.12 presents the results of the third model examining factors associated with risk level
knowledge of using hormone replacement therapy. In the multivariate model, region continued to
be associated with this outcome, with physicians practicing in the Atlantic Provinces, Ontario and
British Columbia being less knowledgeable than those practicing in Quebec. While not
significantly different, physicians practicing in the Western provinces also appear to be less
knowledgeable then Quebec physicians (OR of 1.5 (0.94 to 2.4). Patient load also remained in the
model following the stepwise selection procedure. Those with the largest patient load (seeing
more than 30 patients per half day) appear to be more knowledgeable then those with a medium
patient load (16-30 patients per half day) as well as, while not statistically significant, those with
a low patient load (1-15 patients per half day).
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Table 4.12: Multivariate model predicting overestimation of risk associated with using
hormone replacement therapy
Variable
Region
Atlantic Provinces
Quebec
Ontario
Other Western Provinces
British Columbia
Patient Load
1-15 per half day
16-30 per half day
Greater than 30 per half day

Crude Odds Ratio

Adjusted Odds
Ratio

2.4 (1.3-4.6)
Reference
1.6 (1.1-2.4)
1.6 (1.0-2.6)
1.8 (1.1-3.0)

2.3 (1.2-4.4)
Reference
1.6 (1.1-2.3)
1.5 (0.94-2.4)
1.7 (1.0-2.9)

1.5 (0.78-2.7)
2.1 (1.1-4.0)
Reference

1.6 (0.83-2.9)
2.0 (1.0-3.8)
Reference

4.5.3.4 Physician risk level knowledge of nulliparity over the age of 30 years
Table 4.13 presents results from the final multivariate logistic regression model examining the
association between physician and practice characteristics and risk level knowledge of being
nulliparous over the age of 30. Following the stepwise selection procedure, region, sex and
medical experience remained in the model. Compared to Quebec physicians, physicians
practicing in any other province had more limited knowledge of this risk factor. Male physicians
and those practicing for longer also appear to overestimate the risk (OR=1.4 (1.0-1.8) and 1.2
(1.0-1.3) respectively).
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Table 4.13: Multivariate model predicting overestimation of risk associated with nulliparity
over the age of 30 years
Variable
Region
Atlantic Provinces
Quebec
Ontario
Other Western Provinces
British Columbia
Medical Experienceα
Sex
Female
Male
α

Crude Odds Ratio

Adjusted Odds Ratio

2.2 (1.3-3.7)
Reference
1.9 (1.4-2.7)
2.1 (1.4-3.2)
2.2 (1.4-3.5)
1.3 (1.1-1.4)

2.0 (1.1-3.4)
Reference
1.7 (1.2-2.5)
1.9 (1.3-3.0)
2.0 (1.2-3.2)
1.2 (1.0-1.3)

Reference
1.6 (1.2-1.4)

Reference
1.4 (1.0-1.8)

Ordinal variable- where increments are 1-5 years, 6-10 years, 11-20 years, 21-30 years and >30 years.

4.5.3.5 Sub- Analysis: Relationship between language preference and risk level knowledge
outcomes among Quebec physicians
4.5.3.5.1 Bivariate associations between physician and practice characteristics and risk level
knowledge among Quebec physicians
Table 4.14 presents the bivariate association between the three knowledge outcomes and
language among physicians practicing in Quebec. The bivariate associations between the three
knowledge outcomes and other predictors with p-values ≤ 0.2 are also presented.
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Table 4.14: Associations between the risk knowledge scenarios and predictors of that
knowledge including language among physicians practicing in Quebec
Predictors (n=224)
High Risk, %
Not High Risk, %
Risk knowledge: personal history of atypical benign breast disease
Language (n=224)
n=66
n=158
French
43.9
12.0
English
56.1
88.0
Medical Experience (years) (n=224)
n=66
n=158
1-5
6.1
20.9
6-10
18.2
17.1
11-20
39.4
30.4
21-30
31.8
17.1
Greater than 30
4.6
14.6
Patient Load (n=215)
n=64
n=151
1-15
75.0
84.8
16-30
23.4
15.2
Greater than 30
1.6
0
Geographic Setting (n=224)
n=66
n=158
Urban
59.1
47.5
Suburban
22.7
20.9
Rural
18.2
31.7
Risk knowledge: HRT use
Language (n=224)
n=141
n=83
French
22.0
20.5
English
78.0
79.5
Gender (n=223)
n=141
n=82
Female
37.6
23.2
Male
62.4
76.8
Risk knowledge: Nulliparity ≥ 30 years
Language (n=224)
n=88
n=136
French
20.5
22.1
English
79.6
77.9
Patient Load (n=215)
n=84
n=131
1-15
72.6
87.8
16-30
26.2
12.2
Greater than 30
1.2
0
Mammography referral practice (n=224) n=88
n=136
Always/often
94.3
97.8
Sometimes
4.6
0
Rarely/never
1.1
1.47
Number of Doctors in Practice (n=198) n=88
n=136
Missing
14.8
9.6
Solo
3.4
0.74
1-4
23.9
17.7
5-10
23.9
36.8
Greater than 10
34.1
35.3

P-value
<0.0001
0.03

0.0827

0.113

0.791
0.0264

0.775
0.0082*

0.0405*

0.1234

* Used Monte-Carlo Estimate for Exact Test due to small cell size
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4.5.3.5.2 Multivariate analyses between physician and practice characteristics and risk level
knowledge among Quebec physicians
The results of the multivariate logistic regression models restricted to physicians
practicing solely in Quebec are shown in Table 4.15. The outcome for these models is having
limited knowledge of the specific risk factor. Differences in knowledge by language was most
striking in the first model examining physician risk level knowledge associated with having a
personal history of atypical benign breast disease (OR= 6.2 (3.0-12.9)).
Differences in knowledge by medical experience were also observed in the first model.
There appeared to be a trend towards more limited knowledge of this risk factor with increasing
medical experience, with the exception of those physicians who had been practicing for more
than 30 years.
In the second model examining risk level knowledge associated with using hormone
replacement therapy, variation in knowledge was shown by gender, with males being less
knowledgeable.
In the third model examining risk level knowledge associated with being nulliparous over
the age of 30, variation in knowledge by patient load was observed, with those physicians seeing
more patients in a half day being more likely to overestimate than those physicians who saw
fewer patients in a half day.
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Table 4.15: Multivariate analyses of Quebec physicians’ breast cancer risk knowledge
Variables

Crude OR (CI)

Adjusted OR (CI)

Outcome: Limited knowledge of risk associated with a personal history of atypical benign
breast disease
Language
French
Reference
Reference
English
5.7 (2.9-11.4)
6.2 (3.0-12.9)
Medical Experience
1-5
0.93 (0.19-4.6)
1.4 (0.27-7.5)
6-10
3.4 (0.86-13.6)
4.4 (1.0-19.4)
11-20
4.2 (1.1-15.2)
6.1 (1.5-24.5)
21-30
6.0 (1.6-22.6)
7.5 (1.8-31.2)
Greater than 30
Reference
Reference
Outcome: Limited knowledge of risk associated with HRT use
Language
French
Reference
Reference
English
1.1 (0.56-2.1)
1.1 (0.56-2.2)
Gender
Female
Reference
Reference
Male
2.0 (1.1-3.7)
2.0 (1.1-3.7)
Outcome: Limited knowledge of risk associated with being nulliparous over the age of 30
Language
French
Reference
Reference
English
0.91 (0.47-1.8)
0.82 (0.41-1.6)
Patient Load
2.7 (1.4-5.5)
2.8 (1.4-5.7)

Following identification of factors affecting knowledge of the three risk scenarios in
Quebec, we forced these factors back into the original models which included all regions to see
what effect this would have on the differences in knowledge observed between Quebec and the
rest of the regions. In the first model, medical experience was the only other factor (other than
language) shown to be significantly associated with underestimating the risk associated with
having a history of atypical benign breast disease. This factor, however, was already included in
the original model. In the second and third models, sex and patient load were associated with
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overestimating the risk associated with hormone replacement therapy use and nulliparity
respectively. When these factors were forced into the larger models, no significant changes to the
region estimates were observed (Table 4.16 and 4.17).
Table 4.16: Model 2: Multivariate model predicting overestimation of risk associated with
using hormone replacement therapy (with sex)
Variable
Region
Atlantic Provinces
Quebec
Ontario
Other Western Provinces
British Columbia
Patient Load
1-15 per half day
16-30 per half day
Greater than 30 per half day
Sex
Female
Male

Crude Odds Ratio (CI)

Adjusted Odds Ratio (CI)

2.4 (1.3-4.6)
Reference
1.6 (1.1-2.4)
1.6 (1.0-2.6)
1.8 (1.1-3.0)

2.3 (1.2-4.2)
Reference
1.5 (1.0-2.2)
1.5 (0.90-2.4)
1.7 (0.96-2.8)

1.5 (0.78-2.7)
2.1 (1.1-4.0)
Reference

1.6 (0.82-3.0)
2.0 (1.0-3.8)
Reference

Reference
1.3 (0.98-1.8)

Reference
1.2 (0.89-1.7)

Table 4.17: Model 3: Multivariate model predicting overestimation of risk associated with
being nulliparous over the age of 30 (with patient load)
Variable
Region
Atlantic Provinces
Quebec
Ontario
Other Western Provinces
British Columbia
Sex
Female
Male
Medical Experienceα
Patient Loadβ
α

β

Crude Odds Ratio (CI)

Adjusted Odds Ratio (CI)

2.2 (1.3-3.7)
Reference
1.9 (1.4-2.7)
2.1 (1.4-3.2)
2.2 (1.4-3.5)

2.0 (1.1-3.5)
Reference
1.7 (1.2-2.5)
1.9 (1.2-3.0)
2.0 (1.2-3.2)

Reference
1.6 (1.2-1.4)
1.3 (1.1-1.4)
1.4 (1.1-1.8)

Reference
1.3 (0.98-1.8)
1.2 (1.0-1.3)
1.1 (0.87-1.5)

Ordinal variable- where increments are 1-5 years, 6-10 years, 11-20 years, 21-30 years and >30 years.
Ordinal variable- where increments are 1-15 patients per half day, 16-30 patients per half day and >30 patients per half day
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4.6 Breast Cancer Chemoprevention Knowledge and Prescribing Practice
(Objective 3)
4.6.1 Univariate results of additional predictors of chemoprevention knowledge and
prescription
With respect to breast cancer chemoprevention practices, less then 7% of physicians
stated that they had ever prescribed tamoxifen or raloxifene for breast cancer chemoprevention.
Of those who had prescribed, approximately 50% prescribed tamoxifen and 50% prescribed
raloxifene. Of those who had never prescribed this type of agent, the majority (72%) agreed that it
was due to not being familiar with these strategies. Other reasons were for 29% of these
physicians that it was too difficult to determine who would benefit, for nearly 16% that there
were not enough resources available and for 7% that there was not enough time.
When asked about their attitudes to breast cancer chemoprevention the majority did not
know whether they believed that the benefits outweighed the risks (81%) and whether the
evidence showing that chemoprevention significantly reduces breast cancer risk is controversial
(72%).
When examining barriers to breast cancer chemoprevention, it was found that 49%
believed the monetary cost of the agents was a barrier to uptake for the average high risk woman.
Also, nearly 57% of physicians had concerns about prescribing these drugs because the primary
prevention indication is off label in Canada. Very few physicians (4.9%) knew of other
physicians in their community who were prescribing these agents for breast cancer prevention.
Time was not reported to be a barrier for most physicians (66%) with regard to assessing breast
cancer risk and discussing prevention options.
Interestingly, while 1.5% of physicians reportedly found it easy, 12.9% found it
moderately difficult and 21.6% found it difficult to determine eligibility for breast cancer
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chemoprevention, the majority (62.6%) did not know the level of difficulty to determine
eligibility.
When physicians were asked why a physician may not prescribe breast cancer
chemoprevention, the most common reason (82%) chosen was a lack of knowledge about
chemoprevention. Other reasons selected included discomfort with prescribing cancer drugs for
primary prevention (46%), concern about increased risk of thromoembolic disease (36%) and
concern about increased risk of endometrial cancer (29%).
4.6.2 Bivariate associations between predictors and family physician breast cancer
chemoprevention knowledge
As a reminder, breast cancer chemoprevention knowledge is a composite of two
questions from the survey. Knowledgeable physicians identified the two adverse affects of breast
cancer chemoprevention and also identified that it was difficult or moderately difficult to
determine which women were eligible for breast cancer chemoprevention. The associations
between physician and practice characteristics and chemoprevention knowledge are presented in
table 4.18. Patient load per half day, age and medical experience were significantly associated
with chemoprevention knowledge, with statistically significant trends towards increased
knowledge as physicians saw more patients in a half day, and age and medical experience
increased.
An association between clinical breast exam practice and chemoprevention knowledge
approached significance. Associations between chemoprevention knowledge and geographic
setting and region also approached significance with practices serving patients in urban and
suburban areas having better knowledge as well as those practicing in Ontario and the other
western provinces.
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Table 4.18: Physician and Practice Characteristics and Breast Cancer Chemoprevention
Knowledge

Characteristics
Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Patient Load (per half day) (n=836)
1-15
16-30
Greater than 30
Number of Doctors Sharing
Practice (n=716)
Solo
1-4
5-10
Greater than 10
Age (n=843)
28-35
36-45
46-55
56-65
Greater than 65
Medical Experience (n=851)
1-5 years
6-10 years
11-20 years
21-30 years
Greater than 30 years
Female (n=474)
Language (n=852)
English
French
Geographic Setting (n=849)
Urban
Suburban
Rural
Medical School Affiliation (n=422)
Family History of Breast Cancer

Overall
(%)
(n=852)

12.4
15.7
36.9
26.2
8.5
59.4
37.0
3.57

1.40
45.3
36.0
17.3
17.1
33.8
31.7
15.7
1.78
7.76
15.5
34.7
27.1
15.1
55.9
77.8
22.2
52.1
21.4
26.5
49.9
24.7

n =116
13.8
19.0
40.5
23.3
3.5
n =116
49.1
44.8
6.0

Limited
Chemoprevention
Knowledge, %
(n= 736, 86.4%)
n =736
12.2
15.2
36.6
26.8
9.2
n =720
60.8
36.0
3.2

n =99

n =617

1.0
49.5
29.3
20.2
n =116
8.6
30.2
37.1
22.4
1.7
n =116
4.3
5.2
32.8
37.9
19.8
53.5
n =116
76.7
23.3
n =116
56.0
25.0
19.0
50.4
25.0

1.5
44.6
37.1
16.9
n =727
18.4
34.4
30.8
14.6
1.8
n =735
8.3
17.1
35.0
25.2
14.4
56.3
n =736
78.0
22.0
n =733
51.4
20.9
27.7
49.9
24.6

Chemoprevention
Knowledge, %
(n= 116, 13.6%)

P value

0.20

0.0358
0.01012

0.46
0.9352

0.0232
0.00172

0.0006
0.00012

0.568
0.761

0.13

0.909
0.931

(n=210)
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Characteristics

Overall
(%)
(n=852)

n =115

Limited
Chemoprevention
Knowledge, %
(n= 736, 86.4%)
n =735

97.6
1.9
0.47

97.4
1.7
0
n=115

97.4
1.9
0.54
n =736

0.4051

96.5
3.3
0.24

96.6
2.6
0

96.3
3.4
0.27

0.1491

Mammography referral practice

Chemoprevention
Knowledge, %
(n= 116, 13.6%)

P value

(n=850)
Always/often
Sometimes
Rarely/never
Clinical breast exam (CBE)
Practice (n=851)
Always/often
Sometimes
Rarely/never
1
2

Used Monte-Carlo Estimate for Exact Test due to small cell size
Mantel Haentzel test for trend p-value

Variables thought to be related to estimating breast cancer risk or prescribing breast
cancer chemoprevention agents that were measured in this survey were all statistically
significantly associated with chemoprevention knowledge. As shown in Table 4.19, physicians
with chemoprevention knowledge were more likely to feel comfortable estimating a woman’s risk
of breast cancer and were more likely to have had at least a few patients enquire about breast
cancer chemoprevention agents. Knowledgeable physicians were also more likely to have
prescribed chemoprevention. Approximately 40% of knowledgeable physicians thought the
evidence showing that breast cancer chemoprevention significantly reduced breast cancer
incidence was controversial and another 40% did not know whether the evidence was
controversial or not. Of the knowledgeable physicians, approximately 22% felt the benefits of
chemoprevention outweighed the risks and approximately 21% felt the benefits did not outweigh
the risks. The rest of the knowledgeable physicians did not know. In general, physicians with
knowledge about breast cancer chemoprevention were less likely to select “don’t know’ as a
possible response for questions in this portion of the survey.
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Table 4.19: Chemoprevention related variables and Breast Cancer Chemoprevention
Knowledge

Chemoprevention
Knowledge, %
(n= 116)

Limited
Chemoprevention
Knowledge, %
(n= 736)

n=116

n=729

40.5
18.1
40.5

13.5
7.5
78.1

n=115

n=727

49.9
9.3
40.8

75.9
12.1
11.2
n=116
25.9
66.4
7.8
n=115
64.7
16.4
18.1

54.5
17.7
26.6
n=727
16.4
65.8
16.6
n=731
47.0
8.2
44.2

70.1

82.5

68.2

12.4
6.5
81.1

n=115
21.7
20.9
57.4

n=732
10.9
4.2
84.8

n=116

n=733

5.2
27.6
67.2

0.68
12.1
87.2

<0.0001
<0.00011

13.8

9.5

0.155

21.6

4.5

<0.0001

Overall
(%)
Chemoprevention Evidence is
Controversial ( n=844)
Yes
No
Don’t Know
Off label prescription barrier
( n=842)
Yes
No
Don’t Know
Time barrier ( n= 843)
Yes
No
Don’t Know
Cost Barrier ( n=848)
Yes
No
Don’t Know
Comfortable estimating breast
cancer risk (n=584)
Benefits Outweigh Risks ( n=847)
Yes
No
Don’t Know
Patient Chemoprevention
Enquiry ( n=849)
Yes, many
Yes, very few
No
BC Risk Assessment Knowledge
(n=86)
Prescribed Breast Cancer
Chemoprevention (n=58)
1

17.3
9.0
73.7

58.1
17.1
24.8
17.9
66.6
15.5

1.3
14.3
84.5
10.1
6.8

P value

<0.0001

0.0002

0.0093

<0.0001

0.0019
<0.0001

Mantel Haentzel test for trend p-value
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4.6.3 Bivariate associations between predictors and family physician breast cancer
chemoprevention prescription
The association between physician and practice characteristics and chemoprevention
prescription are presented in table 4.20. Patient load, age and medical experience were
statistically significantly associated with prescription practice, with older and more experienced
physicians and those with a higher patient load more likely to have prescribed either tamoxifen or
raloxifene. Sex and geographic location approached significance (p-value = 0.137 and 0.142
respectively). Physicians working in practices serving mainly suburban patients were most likely
to prescribe chemoprevention agents while those serving mainly rural patients were least likely to
prescribe. As well, male physicians were more likely to have prescribed chemoprevention agents.
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Table 4.20: Physician and Practice Characteristics and Breast Cancer Chemoprevention
Prescription
Overall
(%)
Region (n=852)
British Columbia
Other Western Provinces
Ontario
Quebec
Atlantic Provinces
Patient Load (per half day) (n=836)
1-15
16-30
Greater than 30
Number of Doctors in Practice (n=716)
Solo
1-4
5-10
Greater than 10
Age (n=843)
28-35
36-45
46-55
56-65
Greater than 65
Medical Experience (n=851)
1-5
6-10
11-20
21-30
Greater than 30
Female (n=474)
Language (n=852)
English
French
Geographic Setting (n=849)
Urban
Suburban
Rural
Affiliation with a Medical School
(n=422)
Physician Family History of Breast
Cancer (n=210)

12.4
15.7
36.9
26.2
8.5
59.4
37.0
3.57
1.40
45.3
36.0
17.3
17.1
33.8
31.7
15.7
1.78
7.76
15.5
34.7
27.1
15.1
55.9
77.8
22.2
52.1
21.4
26.5
49.9
24.7

Ever
Prescribed,
%
(n=58, 6.8%)

Never Prescribed,
%
(n=794, 93.2%)

n=58
15.5
15.5
44.8
17.2
6.9
n=57
36.8
57.9
5.3
n=46
2.17
50.0
28.3
19.6
n=57
5.3
28.1
35.1
24.6
7.0
n=58
5.1
6.9
34.5
29.3
24.1
46.6
n=58
84.5
15.5
n=56
51.8
30.4
17.9

n=794
12.2
15.7
36.5
27.0
8.6
n=779
60.9
35.7
3.5
n=670
1.3
44.9
36.6
17.2
n=786
17.9
34.2
31.4
15.0
1.4
n=793
7.9
16.1
34.7
26.7
14.5
56.6
n=794
77.3
22.7
n=793
52.1
20.8
27.1

49.1

50.0

0.898

24.7

24.1

0.913

P value

0.471

0.0019
0.00092

0.703
0.7072

0.0011
0.00022

0.138
0.0172

0.137
0.21

0.141
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Overall
(%)
Mammography referral practice (n=850)
Always/often
Sometimes
Rarely/never
Clinical breast exam (CBE) Practice
(n=851)
Always/often
Sometimes
Rarely/never
1
2

97.6
1.9
0.47

96.5
3.3
0.24

Ever
Prescribed,
%
(n=58, 6.8%)

Never Prescribed,
%
(n=794, 93.2%)

n=58
98.3
1.7
0

n=792
97.6
1.9
0.51

n=58

n=793

96.6
3.5
0

96.5
3.3
0.25

P value

1.01

1.01

Used Monte-Carlo Estimate for Exact Test due to small cell size
Mantel Haentzel test for trend p-value

Most of the predictors taken from the breast cancer chemoprevention portion of the
questionnaire were significantly associated with chemoprevention prescription. In general, a
greater proportion of those who had never prescribed answered “don’t know” to the questions, as
shown in Table 4.21 compared to those who had ever prescribed tamoxifen or raloxifene. The
largest proportion of prescribers (45%) felt the evidence regarding chemoprevention was not
controversial. In comparison, the minority of non-prescribers (6.3%) felt it was not controversial.
While approximately 60% of both prescribers and non-prescribers felt that the off-label
prescription of chemoprevention was a barrier to prescription, 33% of prescribers felt it was not a
barrier compared to only 16% of non-prescribers. Of those prescribing, 35% felt it was difficult
and 45% felt it was moderately difficult to determine who was eligible for chemoprevention.
Although not statistically significant (p value of 0.069), prescribers tended to be more
comfortable estimating a woman’s risk for breast cancer than non-prescribers (81% of prescribers
vs. 64% of non-prescribers). In addition, 56% of prescribers agreed, 3.5% disagreed and 40%
didn’t know whether the benefits of chemoprevention outweighed the risks. Patient enquiry about
breast cancer chemoprevention was indicative of chemoprevention prescription. More than 60%
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of prescribers had had a patient enquire about chemoprevention compared to only 12% of nonprescribers. Finally, over 90% of prescribers were knowledgeable about breast cancer
chemoprevention compared to only 14% of non-prescribers.
4.21: Chemoprevention related variables and Breast Cancer Chemoprevention Prescription
Overall
(%)
Chemoprevention Evidence is Controversial (N=844)
Yes
No
Don’t Know
Off label prescription barrier ( N=842)
Yes
No
Don’t Know
Time barrier ( N= 843)
Yes
No
Don’t Know
Determining Eligibility ( N=846)
Difficult
Moderately Difficult
Easy
Don’t Know
Cost Barrier ( N=848)
Yes
No
Don’t Know
Comfortable estimating breast cancer risk (n=584)
Chemoprevention Benefits Outweigh Risks (N=847)
Yes
No
Don’t Know
Patient BC Chemoprevention enquiry ( N=849)
Yes, many
Yes, very few
No
Adverse health affects barrier (n=332)
BC High Risk Knowledge (n=86)
Chemoprevention Knowledge (n=164)
1

17.3
9.0
73.7
58.1
17.1
24.8
17.9
66.6
15.5
22.2
13.0
1.5
63.2
49.9
9.3
40.8
70.1
12.4
6.5
81.1
1.3
14.3
84.5
39.0
10.1
19.3

Ever
Prescribed %
(n=58, 6.8%)

Never
Prescribed %
(n=794, 93.2%)

n=57
20.7
44.8
32.8
n=57
56.9
32.8
8.6
n=56
15.5
74.1
6.9
n=56
34.5
44.8
3.5
13.8
n=56
56.9
17.2
22.4
80.7
n=57
56.1
3.5
40.4
n=58
8.6
55.2
36.2
72.4
8.6
91.4

n=787
16.9
6.3
75.9
n=785
57.5
15.7
25.8
n=787
17.8
65.3
16.0
n=792
21.2
10.6
1.4
66.5
n=790
48.7
8.7
42.1
69.3
n=790
9.1
6.7
84.1
n=791
0.76
11.3
88.0
36.5
10.2
14.0

P value

<0.0001

0.0011

0.069

<0.0001
<0.00011

0.0008

0.069
<0.0001

<0.0001
<0.00011

<0.0001
0.7
<0.0001

Mantel Haentzel test for trend p-value
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Chapter 5
Discussion
We examined four areas of breast cancer prevention: general breast cancer prevention
practice, breast cancer risk assessment knowledge, chemoprevention knowledge and
chemoprevention prescription in Canadian family physicians.

5.1 Breast Cancer Prevention Practice Patterns
5.1.1 Summary of Main Results
Risk Assessment for Primary Prevention
We found that the majority of physicians in the sample reported that they were
comfortable estimating a woman’s risk for breast cancer and referring a perceived high risk
patient to a high risk screening clinic. However, less than a quarter of physicians reported
referring a perceived women at high risk for breast cancer to a familial oncologist or using the
Gail score or another risk assessment model to estimate their individual risk.
Secondary Prevention (Screening)
More than 95% of family physicians reported referring patients for mammograms and
performing CBEs on patients when appropriate.
Primary Prevention
Less than 10% of physicians reported ever prescribing breast cancer chemoprevention
(tamoxifen or raloxifene) for primary prevention.
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5.1.2 Breast Cancer Prevention Practice Patterns Discussion
In this survey we examined physician breast cancer prevention practice patterns.
Secondary prevention including use of mammography and clinical breast exam practice, was high
for all family physician in the survey with over 95% reporting that they follow the mammography
and CBE provincial guidelines. Because these rates are self-reported, it is likely that the true rate
is lower than what is reported above. In a recent study by Abdel-Malek et al. 2008 examining
adherence to breast cancer screening guidelines in an Ontario family physician population, they
found that while only 39% of physicians followed the recommended screening guidelines, over
90% recommended screening women between the ages of 50 to 69 years. This proportion is close
to the percentage of physicians in our study (over 95%) who report always following the
mammography guidelines. This semi-objective self-report survey asked a sample of active,
general and family practitioners about their frequency and age of the patients who they
recommend for screening mammogram. Those who reported referring patients between the ages
of 50-69 every two years were defined as adherent as this is the current recommendation for
screening from the Canadian Task Force on Preventive Health Care. Those who screened more
frequently or reported screening women outside of the recommended age group were deemed non
adherent140.
Practices specific to high risk women were not used as often. We were surprised,
however, by the number (62%) of respondents who reported that they would refer their patients to
a high risk screening clinic. In a previous study by Sabatino et al. 2007 examining breast cancer
risk assessment and management in primary care, only 15% of primary care providers reported
referring asymptomatic high risk women to a surgeon or high risk clinic. Additionally only 16%
reported discussing genetic testing with their patients136. These more specialized centres exist in
limited numbers in most provinces in Canada. The term high risk screening clinic, however,
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could have been interpreted in our study as a number of different types of clinics including those
that solely deal with genetic screening and counseling for women thought to carry the BRCA 1or
2 gene mutation.
The proportion (22%) of physicians who reported using the Gail score or another model
to estimate risk in this sample was similar to the proportion (24%) who reported calculating a
Gail score in the Sabatino et al 2007 study. This study surveyed 201 primary care providers
(physicians (attendings, fellows and residents) and nurse practitioners) who were affiliated with
one urban medical centre in Boston and achieved a response rate of 53%. Additionally, this study
found that only 50% of physicians reported knowing what the Gail score was used for136. Limited
knowledge of the Gail score could contribute to the small proportion who reported using a model
to estimate risk.
Similarly, 18% of physicians reported using software to calculate breast cancer risk in a
study by Guerra et al. 2009. That cross-sectional survey determined the prevalence of and
examined the determinants of the adoption of breast cancer risk assessment by 351 primary care
physicians (internists, family practitioners and obstetricians-gynecologists) in the United
States133.
In Canada, the joint guideline from the Canadian Task Force on Preventive Health Care
and the Canadian Breast Cancer Initiative’s Steering Committee on Clinical Practice Guidelines
for the Care and Treatment of Breast Cancer recommend that physicians not use the Gail score
for routine screening or case finding because it has yet to be validated for this purpose. They only
recommend its use when a patient or her physician is worried about the increased risk of breast
cancer11.
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5.2 Breast Cancer Risk Assessment
5.2.1 Summary of Main Results
When examining physician awareness of the risk levels associated with four breast cancer
risk factors, we found that while the large majority were aware that women with a family history
were at high risk for developing breast cancer, a little more than half were aware that women with
a personal history of atypical benign breast disease were at high risk for developing breast cancer.
As well, less than a third were aware that the risk conferred from use of hormone replacement
therapy was not great enough to be considered high risk and half of the physicians were aware
that the risk conferred from being nulliparous over the age of 30 years was not great enough to be
considered high risk for breast cancer.
We identified factors, about the physician and/or his or her practice, that were statistically
significantly associated with their knowledge of each of the stated risk factors. Awareness of the
risk level associated with having a family history of breast cancer varied by whether the physician
was affiliated with a medical school. Awareness of the risk level associated with having a
personal history of atypical benign breast disease varied by region, sex and medical experience.
Awareness of the risk level associated with hormone replacement therapy use varied by region
and patient load and awareness of the risk level associated with being nulliparous over the age of
30 varied by region, medical experience and sex.
Examining the effect of language preference on the knowledge outcomes among Quebec
respondents, we found language solely played a role in the model examining risk level knowledge
of having a personal history of atypical benign breast disease.
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5.2.2 Breast Cancer Risk Assessment Discussion

Integral to the effectiveness of both screening and chemoprevention is identifying women
who are at high risk for breast cancer. We examined who a Canadian family physician would
consider to be at high risk for breast cancer. We used the Canadian Task force definition of high
risk, which is either having 2 first degree relatives with breast cancer, with a Gail score of 1.66%
or higher or with a history of LCIS or AH 11. It is not surprising that 99% of physicians correctly
identified that having a family history of breast cancer places a woman at high risk. Familial
breast cancer has been highlighted in the media recently with respect to changes to eligibility for
genetic testing for mutations as well as messages from several high profile celebrities who have
increased awareness of this risk factor. As well, Sabatino et al. found that asking about family
history was the most common risk factor assessed among their physician population, with 71% of
physicians usually or always asking compared to less than half of physicians who usually or
always asked about parity, biopsies or menarche136.
More than one third of physicians sampled in this study did not identify having a family
history of atypical benign breast disease as a factor which placed a woman at high risk. This
correlates with what Sabatino et al. found; that physicians’ breast cancer risk assessment
examines family history with very few other factors being assessed such as prior breast biopsies.
Another possible explanation for this underestimation is in the definition of high risk. “High risk”
according to the Canadian Task Force on Preventive Health Care and the Canadian Breast Cancer
Initiative’s Steering Committee on Clinical Practice Guidelines for the Care and Treatment of
Breast Cancer is defined as women with 2 first degree relatives with breast cancer, with a Gail
score of 1.66% or with a history of lobular carcinoma in situ (LCIS) or atypical hyperplasia
(AH)11. This is the definition we used. It is just one of several6-8, 11, 27. There is no standard
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classification. Some definitions are more conservative, where only those with a high penetrance
mutation (i.e., BRCA 1 or 2) or with chest exposure to ionizing radiation prior to age 30 are
considered high risk. All other risk factors are classified as increased risk at most27.
Confusion may also exist in the understanding of the difference between high risk and a
risk factor. Studies have shown that physicians have trouble understanding epidemiological
terminology in the literature150-152. Some physicians may have misinterpreted the question on the
survey, “who would you consider at high risk for breast cancer?” as asking them to identify
which of the descriptions were risk factors for breast cancer development.
The overestimation of the risk associated with hormone replacement therapy (HRT) use
found in this study is understandable considering the large media coverage received from the
findings of the Women’s Health Initiative (WHI) clinical trial, with respect to the association
between hormone replacement therapy use and breast cancer development. In the month
following the release of the findings, more than 400 newspaper stories and 2500 television-radio
stories appeared153. The way the findings were reported some of the time lead to overestimations
of the actual risk. The relative risk of 1.24 reported from the WHI trial was reported in the media
as a 24% increase which was misinterpreted by some physicians as 24% of HRT users would
develop breast cancer. In reality, the effect of HRT use on breast cancer development was only an
absolute increased risk of 8 additional cases per 10,000 HRT users per year154-156. In a
comprehensive analysis of breast cancer news coverage in leading media outlets in 2003 and
2004, Atkin et al. found that 25% of the articles discussed prevention, 12% covered HRT’s
relationship to breast cancer and very few referred to lifestyle related risk factors such as obesity
(3%), unhealthy diet (2%) and inactivity (1%)157.
Additionally, results from a survey by Williams et al. 2005 assessing the understanding
of Florida primary care physicians of the risks and benefits of HRT as described in the WHI
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clinical trial suggested the results of the WHI trial are misunderstood by the majority of
physicians. Physicians responding to their survey tended to overestimate the risks attributable to
HRT158.
When we examined predictors of risk level knowledge associated with the four risk
factors included in the survey using multivariate modeling, several predictors were associated.
Male physicians were more likely to lack knowledge of both the risk level associated with women
who have a history of atypical benign breast disease and those who were nulliparous over the age
of 30. This is not the first study to show that female physicians are more aware of prevention type
activities. Previous studies have shown that female physicians also tend to have higher breast and
cervical screening rates 159, 160, have a better attitude toward health promotion and patient
education 161-164and that they spend more time practicing prevention in their practice 165-167.
Additionally, Sabatino et al. 2007 observed that male physicians were statistically significantly
less likely to document risk, tailor screening based on risk or refer to surgeon or high risk clinic in
the logistic regression models of risk management options for asymptomatic high risk women136.
We also saw significant variations in knowledge by medical experience in models
examining risk level knowledge of having a personal history of atypical benign breast disease and
being nulliparous over the age of 30. There appeared to be a trend towards increased knowledge
with experience with respect to knowledge of atypical benign breast disease. In contrast, there
was a trend towards decreased knowledge of risk level for nulliparity (>30 years) with medical
experience. Previous studies suggest that younger physicians are more likely to counsel about
prevention. Those who are more likely to counsel about prevention may also be more likely to be
more knowledgeable about risk factors and their level of risk. This could explain why we see this
inverse relationship knowledge of risk level associated with being nulliparous over the age of 30
and experience. This does not, however, explain the positive relationship observed between
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knowledge of risk associated with benign breast disease and increasing medical experience. What
is similar is that less experienced physicians were less likely to consider either history of atypical
benign breast disease or being nulliparous over the age of 30 as sufficient criteria for considering
a woman at high risk for breast cancer. This could indicate that younger physicians may be using
a more conservative definition of high risk or that they are less likely to guess. Differences by
experience may also reflect differences in medical training.
Patient load was significant in the model examining risk level knowledge associated with
using HRT, with physicians seeing the most patients in half day being the most knowledgeable.
This factor could be explaining differences in practice that we were not able to measure such as
remuneration type. Physicians who see more patients in a half day may have a different
organization to their practice.
The significant increased knowledge seen among Quebec physicians compared to
physicians practicing in other regions of the country in all three of the knowledge models may in
part be explained by the fact that French Canadian women are more at risk of developing breast
cancer due to a founder effect mutation in the BRCA2 gene168. Therefore Quebec physicians
may be more aware of risk factors that place a woman at high risk for breast cancer because the
population they serve is already at increased risk.
The Quebec sub-analysis performed examining factors that might predict this increased
knowledge had limited findings. A strong language effect was seen in the model examining risk
level knowledge of having a personal history of atypical benign breast disease, with French
physicians being more knowledgeable. We could not identify a plausible explanation for this fact
except that language may be a surrogate for another variable which was not measured in this
survey such as whether the Quebec physician was part of a CLSC (Centre Local de Services
Communautaires) or not. It is likely that English speaking physicians are less likely to practice at
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a CLSC which caters to the community (majority are French Canadian) and involves other types
of health workers who would all be practicing in French. English speaking physicians may be
more likely to have a private practice. The CLSCs put a larger emphasis on prevention and
therefore those practicing at a CLSC may be more likely to be knowledgeable about the risk
associated with different breast cancer risk factors169-171.

5.3 Breast Cancer Chemoprevention Knowledge and Prescription
5.3.1 Summary of Main Results
We found that approximately 14% of family physicians in this sample were
knowledgeable about breast cancer chemoprevention according to the composite variable we
developed using several of the survey questions. Of those with chemoprevention knowledge, 22%
had ever prescribed breast cancer chemoprevention compared to the 7% in the sample at large
who had ever prescribed chemoprevention for breast cancer risk reduction.
When examining predictors of both chemoprevention knowledge and chemoprevention
prescription, many of the predictors were associated with both of these outcomes. The main
finding from these analyses was that a general lack of knowledge of breast cancer
chemoprevention existed in this population and that this lack of knowledge partly explains the
low prescribing rate.
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5.3.2 Breast Cancer Chemoprevention Knowledge and Prescription Discussion
Our study found that only 7% of physicians in the sample reported ever prescribing breast
cancer chemoprevention for primary prevention. This proportion is lower than that previously
reported by a US study of a national sample of primary care physicians, who found that 27.4%
had prescribed tamoxifen for chemoprevention in the past 12 months (Armstrong et al. 2006)172.
However, it was within the range (1-42%) previously reported in studies that examined the
hypothetical interest that a woman at high risk would have in taking tamoxifen121, 122, 124-126, 134, 173.
Armstrong and collaborators mailed their survey to a random sample of 1000 primary care
physicians (specialty in either: family medicine, obstetrics-gynaecology or general internal
medicine) in the United States stratified by primary specialty. The prescribing rate found from
this survey among solely those practicing family medicine (32%) was higher than the average
prescription rate among all primary care physicians172. Our reported rate is closer to the
proportion of physicians (13%) who reported discussing chemoprevention with asymptomatic
high-risk women by Sabatino et al. 2007136.
Our reported prescription rate is self reported and therefore could be an over or under
estimate of the actual proportion who have ever prescribed tamoxifen or raloxifene. It is likely
that those who chose to respond to the survey were more knowledgeable or had more interest in
the topic and therefore were more likely to prescribe than those who did not respond suggesting
that it is more likely that 7% is an overestimate of the prescription rate. The difference in
prescribing rates between Canada and the US can in part be explained by the fact that in Canada,
prescribing either tamoxifen or raloxifene for breast cancer prevention is still off label compared
to the US where it is approved by the FDA for this indication. In our study 58% of all physicians
and 76% of physicians with chemoprevention knowledge had concerns about prescribing
chemopreventive agents for off-label reasons.
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In the United States, it was determined that approximately 15.5% of US women between
35 and 79 would be eligible to use tamoxifen for chemoprevention and 5% of white women
between the ages of 35 and 79 would have a positive benefit/risk index for using tamoxifen 5, 13.
These estimates were determined using the National Health Interview Survey Cancer Control
Module (NHIS-CCM) which sent surveys to a nationally representative sample of 32,374
individuals in the larger NHIS survey. Data from 11,893 women between the ages of 35 and 79
who had completed the survey were included in this study. Eligibility for tamoxifen was
determined using the modified Gail model174. The benefit/risk index used was developed by Gail
et al. 1999 and gives the net number of life threatening events prevented13. The estimates were
weighted using the NHIS sample weights to the total US population5.
Lewis at al. 2004 determined the proportion of women between the ages of 40 to 69
attending general internal medicine practices that were potentially eligible for tamoxifen
chemoprevention. Of the 605 women who completed questionnaires in the waiting rooms of these
clinics, 9% of white women in their 40s, 24% of white women in their 50s and 53% of white
women in their 60s had a Gail score of 1.66% or higher and were therefore deemed high risk for
breast cancer development and were eligible for chemoprevention. When adverse effects were
accounted for, less than 10% in all age groups remained eligible103. These estimates suggest that
most physicians would have women in their practice that would benefit from its use and therefore
physicians should be aware of this primary prevention activity. This proportion,15.5%, also
represents the number of women between 35 and 79 who would be considered high risk for breast
cancer.
Interestingly, of those who reported ever prescribing breast cancer chemoprevention,
approximately 50% reported prescribing tamoxifen and 50% reported prescribing raloxifene. In
the literature, it is thought that raloxifene; the more recently approved by the FDA
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chemoprevention agent, may be more popular to prescribe to post-menopausal women because it
has a better safety profile. In addition, physicians are already prescribing raloxifene for
osteoporosis (its original indication in the US and Canada). In this study we do not know when
the chemoprevention was prescribed and therefore we do not know if more recently there has
been an increasing trend to prescribing raloxifene over tamoxifen. However, since tamoxifen has
been indicated for longer as a chemoprevention agent and is the only agent discussed in the
Canadian guideline for chemoprevention11 one would expect that there would be more ever
prescribers of tamoxifen than raloxifene for breast cancer chemoprevention which is not observed
in our study population. Therefore it appears that prescription of raloxifene may be greater which
speaks to the need of an updated Canadian breast cancer chemoprevention guideline which
considers raloxifene.
When we examined predictors of prescription we found that a large proportion responded
“don’t know” to many of the chemoprevention specific predictors of prescription, particularly in
those who had never prescribed breast cancer chemoprevention. For example in those who had
never prescribed, more than three quarters of the physicians did not know whether the
chemoprevention evidence is controversial and whether the benefits of breast cancer
chemoprevention outweigh the risks compared to less than a half of those who had prescribed.
This suggests that another reason for the low prescription in this population was due to a lack of
knowledge of breast cancer chemoprevention. The fact that this indication for these drugs remains
off-label can limit physicians’ knowledge about these drugs. Family physicians tend to operate on
a need to know basis and because these drugs are not approved in Canada for this indication,
physicians may choose to learn about something else instead. Using a composite
chemoprevention knowledge variable that we developed, we identified that 91% of the
prescribers had chemoprevention knowledge compared to only 14% of those who had never
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prescribed. As well, of those with knowledge, 22% had prescribed chemoprevention at least
once. This proportion is closer to the rate (27%) reported by Armstrong et al 2006172. This
suggests that one way to improve chemoprevention use for those who would have a net benefit is
by increasing awareness of breast cancer chemoprevention among the Canadian family physician
population.
Interestingly, the 64% of those who had ever prescribed and the 33% of those with
knowledge reported that they had patients who enquired about breast cancer chemoprevention
compared to only 12% of those who had never prescribed and 13% without knowledge.
Armstrong et al 2006 similarly found that the factor that was most strongly associated with
having prescribed tamoxifen was patients asking for information about tamoxifen. This suggests
that physicians may be more willing to prescribe chemoprevention following patient enquiry or
that physicians may become more aware of this type of prevention following patient enquiry.
When examining predictors of both chemoprevention knowledge and prescription,
physicians who had a larger patient load were more likely to have chemoprevention knowledge
and prescribe breast cancer chemoprevention agents (p=0.01, p=0.0009 respectively). Physicians
who see more patients may be more likely to have larger numbers of patients who are at high risk
for breast cancer and who have enquired about breast cancer chemoprevention. Similar to risk
assessment knowledge, while not statistically significant (p=0.20) some variation by region was
seen. A larger proportion of physicians in Ontario and the other Western Provinces were more
knowledgeable than those in the other provinces. Knowledge of chemoprevention tended to
increase with age and medical experience. In the knowledgeable group of physicians 41% felt the
evidence supporting breast cancer chemoprevention was controversial, 41% were not sure and
only 18% believed it was not. This suggests that evidence for the benefit of these drugs in the
literature is still too weak for them to believe it is not controversial or that the literature
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physicians have read on this topic presented a benefit that was not great enough for physicians to
prescribe it.
Chemoprevention of breast cancer with tamoxifen or raloxifene has been shown to have
benefits, as well as some serious risks. On the benefit side, in the NSABP-1 clinical trial, a large
chemoprevention study examining the effect of tamoxifen on breast cancer development in
women at high risk for developing breast cancer (Gail score greater than 1.66% or with LCIS),
tamoxifen was shown to lower the risk of breast cancer risk by 49%12. In the STAR trial
comparing the effectiveness of tamoxifen and raloxifene at reducing breast cancer risk, both
drugs were not significantly different at reducing the risk of developing invasive breast cancer.
However, fewer noninvasive breast cancers (DCIS or LCIS) were found in the tamoxifen arm,
though not statistically different148. Both tamoxifen and raloxifene only reduce a woman’s risk of
developing estrogen receptor positive breast cancers175. There are also additional benefits to using
tamoxifen or raloxifene for post-menopausal women. Both drugs have been shown to reduce the
number of osteoporotic fractures148. Raloxifene is currently approved in Canada as a preventive
drug for osteoporosis development.
There are also serious risks associated with using breast cancer chemoprevention.
Women using tamoxifen were shown to be at increased risk of developing uterine cancer (RR 2.5
(1.4-5.0), stroke (RR1.6 (0.93-2.8), deep vein thrombosis (RR 1.6 (0.91-2.9), pulmonary
embolism (RR 3.0 (1.2-9.3)), new cataracts (RR 1.1 (1.0-1.3) as well as vasomotor symptoms
such as hot flashes and night sweats12. The STAR trial showed that women using raloxifene
compared to tamoxifen had fewer thromboembolic events, fewer cases of uterine cancer and
fewer new cataracts148.
Weighing the benefits and risks of these two drugs can be daunting for a family
physician; especially since the risks and benefits must be tailored to the individual patient. The
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role of the physician is to do no harm. In their practice, physicians are faced with the decision,
while shared with the patient, to counsel and prescribe a drug to what appears to be a healthy
woman to lower her risk of developing cancer, a cancer she doesn’t have and is only at risk of
developing and at the same time placing her at risk of developing other health events.
Some physicians may feel that prescribing chemoprevention is an extreme measure.
Determining the population attributable risk of some breast cancer risk factors, Sprague et al.
2008 found that the summary population attributable risk for modifiable factors after menopause
was 40.7%. This means that 40.7% of breast cancers in the post-menopausal population can be
attributed to modifiable factors such as hormone use, recent alcohol consumption, adult weight
gain and recent physical activity. This large modifiable PAR emphasizes the importance of
lifestyle counseling and risk reduction that can occur through lifestyle modification. Additionally,
the PAR for non-modifiable factors after menopause was 57.3%. This non-modifiable PAR
included family history of breast cancer, personal history of benign breast disease, height at age
25, age at menarche, age at menopause, age at first birth and parity56. The reproductive/ hormonal
factors listed are the factors that chemoprevention agents may mediate in preventing breast cancer
later in life.

5.4 The Role of the Family Physician
In Canada, prevention is within a family physician or general practitioner’s scope of
practice. The Canadian Task Force on Preventive Health Care provides recommendations and
guidelines on prevention activities for the primary care physician. The Task Force reviews the
literature on the prevention topic and provides an overview of the topic along with the grade of
recommendation (A to E), with “A” representing good evidence to support the recommendation
that the maneuver or condition be considered in a periodic health exam (PHE) and “E” being that
there is good evidence to support the recommendation that the maneuver or condition be excluded
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from a PHE11. The primary goal of the Task Force is to provide these recommendations so that
physicians can provide evidence based preventive care to their patients. Since 1979, the Task
Force has provided many recommendations of different prevention activities. These prevention
activities are usually undertaken during a patient’s check-up or periodic health exam (PHE).
According to the Medical Council of Canada, the PHE “is an opportunity to relate to an
asymptomatic patient for the purpose of case finding and screening for undetected disease and
risky behavior”, as well as, “an opportunity for health promotion and disease prevention”176.
Dubey et al. developed male and female preventive care checklist for family physicians to use to
help guide their prevention activities. These checklists can be found at the College of Family
Physicians of Canada website177.
Despite the efforts to bring attention to these activities, evidence suggests uptake of these
recommendations is piecemeal163, 178. Hutchison et al. 1996 found that family physicians
performed approximately two thirds of the grade A maneuvers and roughly one third of grade B
maneuvers to their patients178. In a more recent study by Thind et al. 2008, two-thirds of the
Ontario family physicians who responded to their survey were placed in the high scoring group
for number of preventive services performed as recommended by the Canadian Task Force on
Preventive Health Care. Those placed in the high scoring group had a score above the median
score. This score was generated based on the results from a series of scenarios describing certain
prevention activites179.
It is easy to imagine the difficulty family physicians have in integrating all of these
recommendations into practice considering the many barriers that exist such as those related to
the patient (refusal, no visit) and to the physician (time and problems with remuneration). While
most physicians in this study did not report time as a barrier to the practice of breast cancer risk
assessment and management, it is easy to see how it can be. In Canada, family physicians are
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over burdened and the family physician supply is limited180. A qualitative study by Hudon et al.
2004 examining obstacles to integration of the recommendations by the Canadian Task Force on
Preventive Health Care among family physicians, observed that limited time management was a
reported problem to the majority of physicians. Physicians described an increasing workload with
little time to practice prevention14. Even in this study, the average number of patients the
physicians reported seeing in a half day (4-5 hours) was 16.1. With so little time spent on each
patient, it is easy to see how prevention activities can be limited.
Another barrier to prevention practice is physician remuneration type. Physicians are paid
through one of four systems: fee for service, capitation, salary or a blended system which
combines components of the other three. In the 2004/2005 year, most physicians (80%) in Canada
are paid via fee for service (FFS). However the number paid through an alternate method has
been increasing since 2000. Physicians paid through FFS have the least incentive to practice
prevention. They are paid by the quantity of health services performed. In many cases, there is no
financial incentive to perform prevention and health promotion181.
In a study examining physician delivery of recommended preventive care in Ontario, they
found that physicians practicing in family health care groups such as those whose practices were
organized as FHGs (Family Health Group), FHTs (Family Health Team), FHNs (Family Health
Network), CHCs (Community Health Centre) or HSOs (Health Service Organization) were more
likely to provide a greater number of preventive maneuvers than those who were not179. These
different health care delivery models are either remunerated by salary or by a blended funding
method usually with characteristics of both FFS and capitation. Some of these blended systems
provide financial incentives for practicing prevention and health promotion which is the case for
physicians practicing in Family Health Networks and Teams in Ontario.
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This difference in prevention practice between remuneration methods was also seen in
Quebec. Battista et al. 1983 found that physicians in CLSCs (Community Health Centres), salary
payment method, and FMCs (Family Medicine Centres) paid on a session basis, practiced
prevention more similar to what is recommended and provided prevention during a larger array of
patient appointments compared to physicians paid through FFS171.
A further barrier to implementation of the Task force’s prevention recommendations is in
the recommendation itself. Some recommendations are in conflict with the guidelines produced
by another organization, such as at what age to start screening for breast cancer. Other
recommendations can be confusing or unclear14, 182. This is the case for the breast cancer
chemoprevention guideline11. Several family physicians in Canada wrote letters to the Canadian
Medical Association Journal following the publication of this guideline outlining their confusion
with the recommendations given in the guideline138, 139.
Prevention is important; especially in the cancer realm where the proportion of patients
alive 5 years after their cancer diagnosis is 54%183. Specific to breast cancer, 5 year survival is
98% for early stage, localized cancers, 84% for regional cancers and 27% for stage IV distantspread (metastatic) cancers184. The differences in survival by stage highlight the importance of
catching these cancers early through screening and preventing them completely through primary
prevention. The role of primary prevention is important with this specific cancer because
approximately 40.7% of breast cancers can be prevented through lifestyle modification after
menopause56. Additionally breast cancer risk can be cut in half using breast cancer
chemoprevention12.
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5.5 Strengths and Limitations
This study is the first Canadian study examining physician breast cancer risk assessment
and reduction knowledge and practices as well as physician breast cancer chemoprevention
knowledge, attitudes and prescribing practices. We used a large sample which increases the
precision of the estimates.
Sampling bias may be occurring in this study because the CMD does not include all
family physicians in Canada. The CMD lists all family physicians who do not self exclude, but a
comparison of the number of family physicians in the CMD in 2007 to the number of family
physicians in the CMA masterfile in 2008 indicated that the CMD coverage may be as low as
69%.
Response bias may have an effect on the validity of the results since we had a response
rate of 38%. Family physicians are known to be a difficult population to study. Physician surveys
have been shown to have on average a 14% lower response rate then surveys of other
populations99. The mean response rate for physician surveys found by Asch et al (1997) was 54%
with a standard deviation of 17%. Our response rate of 38% falls within this range. Family
physicians receive a large number of requests to complete surveys every year, and also have little
time to spare to complete the surveys due to patient demand for their services. It is therefore
likely that those who do not respond are too busy to respond. Physicians with very busy practices
may be less likely to practice cancer prevention due to the demand for acute care. Those who
know about breast cancer prevention will probably be more likely to respond than those who do
not. Therefore the results of this survey may be biased towards increased breast cancer prevention
practice.
When we compared responders to non-responders, no differences were seen by language
or graduation country. Statistically significant differences were seen in response by gender,
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province/territory and medical experience which may be affecting the external validity of the
results of this survey. Since more female physicians responded than males and female physicians
tend to be more active about prevention, it is likely that rates of prevention knowledge and
practices are overestimated.
We used a mail survey. Therefore the results from this survey are self-reported. Studies
have shown that self reported measures tend to be overestimated compared to objective
measures185. Therefore it is likely that the self-reported practices are overestimates of what truly
occurs.
The original survey was not specifically designed to answer this study’s objectives.
Therefore, we do not have some information that would be useful such as physician
remuneration, referral for genetic screening, frequency of screening (annually, bi-annually) for
high risk women, type of screening used (mammography vs. MRI) for high risk women or use of
breast density in determining breast cancer risk status. Also, we have to make assumptions about
management of high risk women by screening using a question on practice for all women. The
chemoprevention knowledge variable was developed following survey development. We
therefore had to use a composite of several questions to develop this variable and cannot be sure
how well the variable is actually measuring chemoprevention knowledge.
Only family physicians with a specialty in family medicine were included in the sample.
The term family physician refers to both those with the specialty and general practitioners (GPs).
GPs are more heterogeneous in terms of their education. Some will have a specialty but choose to
practice generally, while most will not have a specialty. Currently medical students cannot get a
license without specializing. Therefore, the age distribution of family physicians with a specialty
in family medicine will be different (younger) then the distribution of those classified as GPs.
This will therefore limit the generalizability of the study to only those with the specialty.
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We examined many associations and therefore there may be a problem of multiple
comparisons particularly in situations where not many significant results were found. Given the
number of comparisons in this study, we expect that approximately 5% of the statistically
significant results found are due to chance alone.

5.6 Summary and Contribution of Research and Future Directions
Current breast cancer prevention practice is thought to vary greatly in Canada. This
research gives an idea of how great the variation is especially for women at high risk for breast
cancer. Prevention is generally practiced by a patient’s primary care physician (family physician
or general practitioner) and as such it is assumed that chemoprevention would be practiced by the
patient’s doctor. We found very low rates of breast cancer chemoprevention prescription and
limited awareness of the risk levels associated with certain breast cancer risk factors.
This study demonstrates that there is a need for improved education of family physicians
on how to assess breast cancer risk. In addition, due to the conflicting descriptions of what
constitutes high risk for breast cancer development, there is a need to create a standard
classification system for risk to aid physicians and other health care workers in providing the best
care to their patients.
With respect to barriers to prescription of breast cancer chemoprevention, there is a need
to update the current breast cancer chemoprevention clinical practice guideline which was
produced in 2001. Since its publication, there has been evidence to support raloxifene as an
additional agent used for breast cancer chemoprevention. This study showed that there is a need
to make the breast cancer chemoprevention indication on-label for the drugs, tamoxifen and
raloxifene, as the majority of our respondents found it a barrier to prescription.
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Appendix A
Survey Instrument
Variable:
Age Q1

Part 1: General Information
1. What is your year of birth?
2. Sex?

 Male

________________
Variable:
Sex Q2 (M/F)

 Female

3. What is your specialty?
a) Family practice or general practice



b) Other (please specify) ____________________________



4. How many other physicians share your practice?

_________

5. In a typical half-day at the office, how many patients do you see? _________
6. In which province is your practice located in? ______________________

Variable:
# doctors
sharing
practice Q4
Variable:
Patient
Load
Q5
(H/M/L)
Variable:
Region Q6

7. What population does your practice serve?
a) Urban



b) Suburban



c) Rural



8. Are you affiliated with a medical school?

Variable:
Geographic
Setting
Q7 (U/S/R)

 Yes

 No

9. When did you graduate from medical school? __________

Variable:
Medical school
affiliation Q8
Variable:
Medical
experience
Q9

10. Have you or a family member had:
a) Breast Cancer?

 Yes

 No

b) Cervical Cancer?

 Yes

 No

Variable:
Family
History of
BC Q10
(Y/N)
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Please answer each question as completely as possible. If you are unsure of an answer,
please give your best estimate.

Part 2: Lifestyle Factors and Screening
11. Consider the following with respect to the statement about lifestyle behaviours:
“I feel comfortable with my skills in
counseling patients about:”

Yes

Sometimes

No

a)

Risk of tobacco use







b)

Healthy diet containing appropriate
amount of fruits and vegetables







c)

Benefits of physical activity and
exercise







d)

Dangers of sun exposure







e)

Dangers of excessive alcohol use







f)

Safe sex practices







12. Consider the following with respect to screening for breast & cervical cancer:

Variables:
CBE Practice
Q12b (Y/N)
Mammography
referral practice
Q12c (Y/N)

Always/Often

Sometimes

Rarely/Never

I provide a PAP test for my patients
as part of their PHE when
appropriate







b)

I do a clinical breast exam on my
female patients when appropriate







c)

I refer my female patients for
mammograms according to my
provincial screening guidelines







a)
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Part 3: HPV and Cervical Cancer
Consider the following statements with respect to cervical cancer and human papillomavirus
(HPV) infections:
13. The benefits of the HPV vaccine outweigh the risks for the average Canadian woman.

 Agree



Disagree



Don’t Know

14. The benefits of the HPV vaccine outweigh the cost of the vaccine.

 Agree



Disagree



Don’t Know

15. The HPV vaccine should be recommended for:
a) Only those individuals funded by provincial health insurance.

 Agree



Disagree



Don’t Know

b) Any woman between 9-26 years of age regardless of provincial funding.

 Agree



Disagree



Don’t Know



Disagree



Don’t Know

c ) Males and females.

 Agree

16. Vaccination against a sexually transmitted infection may increase the number of risky sexual
behaviours in adolescents.

 Agree



Disagree



Don’t Know

17. Before recommending the HPV vaccine to adolescents, it is necessary that I discuss sexual
health issues with my patient.
 Agree
 Disagree
 Don’t Know
18. Once a vaccinated patient has become sexually active, do you think that:
(Please select the best response)

 No further screening is necessary
 Screening should remain the same (Pap smear, no HPV test)
 Pap smears should remain the primary screening test but complemented by an HPV test
 HPV testing should become the primary screening test followed by cytology (pap smear)
for HPV positive women
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Part 4: Breast Cancer Risk Assessment and Chemoprevention
Consider the following with respect to assessing breast cancer risk:

Variable:
Risk
Assessment
(Y/N) Q19

19. Are you comfortable estimating a woman’s individual risk for breast cancer?
 Yes

 No

 Don’t Know

20. Who would you consider at high risk for breast cancer? Please check all that apply:
a)

Women with a family history of breast cancer



b)

Women with a personal history of atypical benign breast disease



c)

Women on hormone replacement therapy



d)

Nulliparous women over 30 years of age



Variable:
High Risk
Knowledge

Q20

21. If you were concerned that a woman might be at high risk for breast cancer, what would you do?
Please check all that apply:
a)

Refer patient to a familial-oncologist



b)

Refer patient to a high-risk screening clinic



c)

Estimate her risk using available risk assessment models (i.e. Gail model) 

d)

Other (please specify) ___________________________________________

Variable:
Physician
referral to high
risk screening
clinic/ familial
oncologist (Y/N)
Y- 21a,b chosen

Consider the following questions about breast cancer chemoprevention:
22. Have you ever prescribed chemoprevention (tamoxifen or raloxifene) for breast cancer primary
prevention?
 Yes

 No

 Don’t Know

If No, please specify why not. Please check all that apply:

a) Not familiar with chemoprevention strategies



b) Too difficult to determine who would benefit from it



c) Not enough resources



d) Not enough time



Variable:
Chemoprevention
prescription
Q 22 (Y/N)

If Yes, what anti-estrogen chemoprevention agents have you most frequently prescribed?
 Tamoxifen

 Raloxifene

 Other: _______

23. Do any of your female patients ask for information about taking chemoprevention for breast cancer
risk reduction?
Variable:
Patient BC
 Yes, many
Yes, very few
 No
Chemoprevention
Enquiry
Q 23
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24. Do you believe that the benefits of chemoprevention for breast cancer outweigh the risks?
 Yes
 No
 Don’t Know
Variable:

Benefits outweigh
25. Do you think the evidence showing that chemoprevention significantly
risks Q24 (Y/N)
reduces breast cancer is controversial?
 Yes
 No
 Don’t Know Variable:

26. How difficult is it to determine who is eligible to take chemopreventive
agents for breast cancer risk reduction?
 Easy
 Moderate
 Difficult
 Don’t Know

Chemoprevention
evidence is
controversial Q25

27. Do you know of any family or other physicians in your community who are
prescribing chemopreventive agents for breast cancer prevention?
 Yes
 No
 Don’t Know
28.

Variable:
Determining
eligibility Q26

Do you find it too time consuming to assess breast cancer risk and discuss
breast cancer prevention strategies with women in your practice?
 Yes
 No
 Don’t Know

Variable:
Time barrier
Q28

29. Do you have concerns about prescribing chemopreventive agents for off label
reasons such as primary prevention of breast cancer?
 Yes
 No
 Don’t Know

Variable:
Off-label
barrier Q29

30. Do you think the monetary cost of chemopreventive strategies is a barrier for the average
Canadian woman (if the costs are not reimbursed by provincial health insurance plans)?
 Yes
 No
 Don’t Know

Variable:
Cost barrier
Q29

31. Consider the following with respect to prescribing anti-estrogen breast cancer prevention strategies:

a) How often do you initiate the prescription of tamoxifen or raloxifene?
 Always

 Sometimes

 Never

b) How often do you prescribe tamoxifen or raloxifene after consultation with other clinical
experts?
 Always

 Sometimes

 Never

c) How comfortable are you renewing a prescription for tamoxifen or raloxifene for reduction of
breast cancer risk?
 Always

 Sometimes

Never

32. Why might you not want to prescribe chemopreventive agents? Check all that apply:
You have concerns about increased risk of endometrial cancer



b) You have concerns about increased risk of thromboembolic disease



c)



a)

Don’t know enough about chemoprevention

d) Do not feel comfortable prescribing cancer drugs for primary prevention 

Variable:
Adverse
health
affects
barrier
Q 32 a,b
Variable:
Chemoprevention
Knowledge
26 (Moderate or
difficult) and 32a,b
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Part 5: Future Cancer Prevention Research & Networks
Consider the following questions about future cancer prevention research in Canada:
33. Do you think that primary health care providers should be more involved in cancer prevention research
activities?
 Yes
 No
 Don’t know
34. Are you aware of any primary care or practice-based research networks in Canada?
 Yes
 No
If yes, are you a member of a primary care research network (PCRN)?
 Yes
 No
35. If a National network of primary care research networks were established in Canada, would you
consider joining and participating in the following types of prevention research?
Please check all that apply:
a)
b)
c)
d)





Surveillance and monitoring
Screening and early detection
Health promotion
Intervention studies (Experimental Studies, Clinical Trials)
i) Lifestyle modification
ii) Medical (i.e., chemoprevention or vaccine trials)




36. What might be the potential role(s) that family physicians could play in the research process?
Please check all that apply:
a) Generation of research questions
b) Protocol development
c) Participant recruitment
d) Other (please specify):






37. What might make family physicians more willing to participate in a prevention network such as a PCBRN?
(Please rank from most important (1) to least important (5))
a) Additional funding
b) Protected time
c) Resources to support and educate staff
d) Travel funding for meetings, conferences etc.
e) Other (please specify):







38. Are you interested in participating in existing or future practice based research networks?
 No

 Yes

39. Would you be willing to be contacted about future prevention research opportunities?
 Yes
 No

Additional Comments:
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Survey Letters
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Appendix C
Additional Tables
Table C.1: Physician Risk level knowledge and physician and practice characteristics
Family History of Breast
Cancer
HR (%)

Personal History of Atypical
Benign Breast Disease

Hormone Replacement Therapy
Use

Nulliparous women over age 30

Not HR
(%)

P value

HR (%)

Not HR
(%)

P value

HR (%)

Not HR
(%)

P value

HR (%)

Not HR
(%)

P value

2 (1.9)

0.1141

51 (48.1)

55 (51.9)

0.0006

80 (75.5)

26 (24.5)

0.0128

62 (58.5)

44 (41.5)

0.0003

2 (1.5)

83 (62.4)

50 (37.6)

97 (72.9)

36 (27.1)

76 (57.1)

57 (42.9)

8 (2.5)
0 (0)
0 (0)

189 (59.8)
157 (70.4)
36 (50)

127 (40.2)
66 (29.6)
36 (50)

232 (73.4)
140 (62.8)
58 (80.6)

84 (26.6)
83 (37.2)
14 (19.4)

175 (55.4)
87 (39.0)
42 (58.3)

141 (44.6)
136 (61.0)
30 (41.7)

Region
British Columbia
104 (98.1)
Other Western
131 (98.5)
Provinces
Ontario
308 (97.5)
Quebec
223 (100)
Atlantic Provinces
72 (100)
Patient Load per Half Day
1-15
491 (98.8)
16-30
307 (98.7)
Greater than 30
29 (96.7)
Number of Doctors in Practice
Solo
10 (100)
1-4
320 (98.5)
5-10
255 (98.5)
Greater than 10
123 (99.2)
Age
28-35
142 (98.6)
36-45
286 (99.7)
46-55
263 (98.5)
56-65
129 (97.7)
Greater than 65
15 (100)
Medical Experience (years)
1-5
65 (98.5)
6-10
132 (99.3)

6 (1.2)
4 (1.3)
1 (3.3)

0.6981
0.542

305 (61.4)
186 (59.8)
14 (46.7)

192 (38.6)
125 (40.2)
16 (53.3)

0.273
0.232

344 (69.2)
238 (76.5)
20 (66.7)

153 (30.8)
73 (23.5)
10 (33.3)

0.065
0.122

237 (47.7)
184 (59.2)
17 (56.7)

260 (52.3)
127 (40.8)
13 (43.3)

0.0057
0.00322

0 (0)
5 (1.5)
4 (1.5)
1 (0.8)

0.8681
0.702

8 (80)
189 (58.2)
161 (62.2)
80 (64.5)

2 (20)
136 (41.9)
98 (37.8)
44 (35.5)

0.332
0.312

7 (70)
232 (71.4)
190 (73.4)
79 (63.7)

3 (30)
93 (28.6)
69 (26.6)
45 (36.3)

0.274
0.252

7 (70)
177 (54.5)
128 (49.4)
55 (44.4)

3 (30)
148 (45.5)
131 (50.6)
69 (55.7)

0.142
0.025

2 (1.4)
1 (0.35)
4 (1.5)
3 (2.3)
0 (0)

0.461
0.362

88 (61.1)
162 (56.5)
157 (58.8)
92 (69.7)
11 (73.3)

56 (38.9)
125 (43.6)
110 (41.2)
40 (30.3)
4 (26.7)

0.0913
0.0772

98 (68.1)
208 (72.5)
193 (72.3)
93 (70.5)
14 (93.3)

46 (31.9)
79 (27.5)
74 (27.7)
39 (29.6)
1 (6.7)

0.329
0.322

58 (40.3)
145 (50.5)
153 (57.3)
72 (54.6)
11 (73.3)

86 (59.7)
142 (49.5)
114 (42.7)
60 (45.5)
4 (26.7)

0.0065
0.00112

1 (1.5)
1 (0.8)

0.48 1
0.322

47 (71.2)
71 (53.4)

19 (28.8)
62 (46.6)

0.003
0.152

46 (69.7)
86 (64.7)

20 (30.3)
47 (35.3)

0.315
0.1182

22 (33.3)
61 (45.9)

44 (66.7)
72 (54.1)

0.0032
0.00022

Family History of Breast
Cancer
HR (%)
11-20
292 (98.7)
21-30
227 (99.1)
Greater than 30
125 (96.9)
Sex
Female
466 (98.3)
Male
372 (98.9)
Language
English
655 (98.3)
French
187 (99.5)
Geographic Setting
Urban
437 (99.1)
Suburban
180 (98.9)
Rural
223 (97.8)
Medical School Affiliation
Yes
421 (99.8)

Not HR
(%)
4 (1.4)
2 (0.9)
4 (3.1)

P value

8 (1.7)
4 (1.06)

Personal History of Atypical
Benign Breast Disease
P value

169 (57.1)
134 (58.5)
94 (72.9)

Not HR
(%)
127 (42.9)
95 (41.5)
35 (27.1)

0.44

305 (64.4)
210 (55.9)

169 (35.7)
166 (44.2)

11 (1.65)
1 (0.5)

0.3261

368 (55.3)
148 (78.7)

4 (0.9)
2 (1.1)
5 (2.2)

0.411

276 (62.6)
108 (59.3)
130 (57.0)

1 (0.2)

No
414 (97.4)
11 (2.6)
Physician Family History of Breast Cancer
Yes
206 (97.6)
5 (2.4)
No
636 (99.1)
6 (0.9)
Mammography Referral Practice
Always/often
820 (98.6)
12 (1.4)
Sometimes
16 (100)
0 (0)
Rarely/never
3 (100)
0 (0)
Missing
3 (100)
0 (0)
CBE Practice
Always/often
810 (98.5)
12 (1.5)
Sometimes
29 (100)
0 (0)
Rarely/never
2 (100)
0 (0)
Missing
1 (100)
0 (0)

0.0067

HR (%)

Hormone Replacement Therapy
Use
HR (%)

P value

216 (73.0)
164 (71.6)
98 (76.0)

Not HR
(%)
80 (27.0)
65 (28.4)
31 (24.0)

0.0118

326 (68.8)
281 (74.7)

148 (31.2)
95 (25.3)

298 (44.7)
40 (21.3)

<0.0001

491 (73.7)
119 (63.3)

165 (37.4)
74 (40.7)
98 (43.0)

0.36

P value

157 (53.0)
126 (55.0)
78 (60.5)

Not HR
(%)
139 (47.0)
103 (45.0)
51 (39.5)

0.0562

223 (47.1)
219 (58.2)

251 (53.0)
157 (41.8)

0.0012

175 (26.3)
69 (36.7)

0.0052

367 (55.1)
77 (41.0)

299 (44.9)
111 (59.0)

0.0006

317 (71.9)
135 (74.2)
156 (68.4)

124 (28.1)
47 (25.8)
72 (31.6)

0.42

217 (49.2)
99 (54.4)
127 (55.7)

224 (50.8)
83 (45.6)
101 (44.3)

0.22

0.899

297 (70.4)

125 (29.6)

0.501

0.969

308 (72.5)

117 (27.5)

256 (60.7)

166 (39.3)

256 (60.2)

169 (39.8)

0.11

133 (63.0)
382 (59.5)

78 (37.0)
260 (40.5)

0.363

156 (73.9)
454 (70.7)

55 (26.1)
188 (29.3)

1.01

501 (60.2)
10 (62.5)
3 (100)
2 (66.7)

331 (39.8)
6 (37.5)
0 (0)
1 (33.3)

0.6331

597 (71.8)
10 (62.5)
1 (33.3)
2 (66.7)

1.01

498 (60.6)
15 (51.7)
2 (100)
1 (100)

324 (39.4)
14 (48.3)
0 (0)
0 (0)

0.4411

584 (71.0)
24 (82.8)
1 (50)
1 (100)

1

Nulliparous women over age 30
HR (%)

220 (52.1)

202 (47.9)

221 (52.0)

204 (48.0)

0.369

116 (55.0)
328 (51.1)

95 (45.0)
314 (48.9)

0.327

235 (28.3)
6 (37.5)
2 (66.7)
1 (33.3)

0.4751

432 (51.9)
10 (62.5)
1 (33.3)
1 (33.3)

400 (48.1)
6 (37.5)
2 (66.7)
2 (66.7)

0.6411

238 (29.0)
5 (17.2)
1 (50)
0 (0)

0.4831

428 (52.1)
15 (51.7)
1 (50)
0 (0)

394 (47.9)
14 (48.3)
1 (50)
1 (100)

0.9231
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