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Abstract
Objective To describe physician practices with regard to opportunistic screening for breast cancer in women aged 35 
to 49 years and 70 years of age and older, and to identify the determinants associated with the practice of prescribing 
screening mammography. 

Design Postal survey. 

Setting Quebec.

Participants Simple random sample of 1400 general practitioners practising in Quebec in 2009.

Main outcome measures Five cancer screening practices among 4 types of female clientele and the factors 
influencing physicians in their practice of prescribing screening mammography. 

Results The response rate was 36%. For women aged 35 to 49 years, more than 80% of physicians reported using 
practices judged adequate, except for the teaching of breast self-examination and referrals to genetic counseling 
(60% and 54%). For women 70 years of age and older with good life expectancy, only 50% of general practitioners 
prescribed screening mammography. For the 70 years of age and older age group without good life expectancy, for 
whom screening is not indicated, nearly half of physicians continued to do the clinical breast examination and more 
than one-third reviewed family history. The main determinants for the practice of prescribing mammography are a 
favourable attitude to screening, screening skills, peer support, belief in the efficacy of mammography, and sufficient 
knowledge of the issue and of recommendations. 

Conclusion Improvements are needed in the practice of teaching breast self-examination to women aged 35 
to 49 years and referring them to genetic counseling, as well as in 
prescribing mammography for women 70 years of age and older who are 
in good health. Public health actions to improve these practices should 
focus on physician attitudes and skills and on communicating clearer 
recommendations. 
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EDITOR’S KEY POINTS
• There has been an emphasis on routine 
breast cancer screening for women 50 to 
69 years old, but opportunistic screening 
for certain groups of women who are not 
in this age group is also important and 
needs improvement.

• The messages and recommendations 
with respect to breast cancer screening 
must be clear.

• We must encourage physicians to provide 
instruction in breast self-examination and 
referrals for genetic counseling for young 
women with risk factors and to prescribe 
mammography for women 70 years of age 
and older with good life expectancy. 
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Aside from skin cancer, breast cancer is the 
most common form of cancer and the second 
most common cause of mortality in Canadian 

women.1 In 2010, there were an estimated 23 200 
new cases of breast cancer in Canadian women of 
all ages, 4450 of which were in women younger than 
50 years of age and 6600 in women 70 years of age 
and older. While breast cancer mostly affects women 
aged 50 to 69 years, nearly half of new cases are in 
women who are not a part of the group targeted by 
routine screening.1 

Breast cancer screening programs in Canada target-
ing women aged 50 to 69 years are creating confusion 
with respect to opportunistic screening of non-targeted 
groups. Several studies show that women aged 70 years 
and older tend to be diagnosed with later stages of 
breast cancer compared with younger women.2,3 Early 
detection of breast cancer in women not only improves 
the chances of survival,4 but also leads to less inva-
sive treatment.5 Breast cancer is less common but more 
aggressive in women aged 50 years and younger; it is 
often diagnosed at an advanced stage6 and associated 
with genetic mutations. 

Studies on breast cancer screening practices for 
women aged 40 to 49 years are mostly American, 
because the 2002 US Preventive Services Task Force7 
recommends mammography screening beginning at age 
40 years.8-13 According to these studies, physicians do 
not follow the recommendations for women aged 40 to 
49 years as closely as the recommendations for older 
women.13,14 In Quebec, all15-18 but one study14 was on 
routine screening (ages 50 to 69 years). 

Recommendations for age limits for breast cancer 
screening (Box 1)19-23 are not consistent, which can and 
does result in confusion. 

Several studies have examined the determinants of 
medical practice as it relates to breast cancer screen-
ing. Determinants with respect to physician characteris-
tics that favourably influence the practice of prescribing 

mammograms are younger age,24,25 female sex,9,11,12,15,26 
a favourable attitude toward mammography and belief 
in its efficacy,24,27 a gynecologic practice,8,24,27,28 and thor-
ough knowledge of prevention.10,15,27 Practice setting 
characteristics that support screening include having a 
group practice,9 an urban25 and university setting,29 and 
a low patient load.15 Last, certain patient characteristics 
favourably influence physician practice; these include 
the woman’s motivation for having a mammogram, her 
compliance with the recommendation, and a positive 
family history of breast cancer.10

Because a physician’s recommendation is the most 
influential factor in a woman’s decision to have a mam-
mogram,30 it is important to understand the practices of 
front-line physicians. 

Thus, the objective of our study is to describe physi-
cian practices with regard to opportunistic screening for 
breast cancer in women aged 35 to 49 years and aged 
70 years and older, and to identify the determinants 
associated with the practice of prescribing screening 
mammography.

METHODS

A postal survey was sent to a simple random sample 
of 1400 general practitioners practising in Quebec. The 
sample was drawn from the list of the Fédération des 
médecins omnipraticiens du Québec (FMOQ), repre-
senting the 8452 general practitioners who practised 
in Quebec in 2009. Physicians in active practice whose 
clients included women aged 35 years and older were 
included. 

An anonymous, self-administered questionnaire 
was developed in French based on questionnaires 
used in similar studies.14,31-33 The questionnaire was 
validated by experts and pretested with 10 general 
practitioners. The variables that were addressed were 
inspired by the Walsh and McPhee model (1992).34 
The descriptive variables concerned breast cancer 
screening practices (review of family history of breast 
cancer, instruction in breast self-examination [BSE], 
performing clinical breast examination [CBE], prescrib-
ing mammography, and referral to genetic counsel-
ing) among 4 types of patients (women aged 35 to 49 
years with or without risk factors [RFs] and women 
70 years of age and older with or without good life 
expectancy [GLE] of 5 years or longer). For referral to 
genetic counseling, the 35- to 49-year-old group with 
RFs was divided into 2 groups: with family RFs and 
without family RFs. The dependent variables corre-
sponded to the practice of prescribing mammography 
and the other variables related to the characteristics of 
the physicians and of the patients, as well as organiza-
tional or situational factors (Table 1).

Box 1. Recommendations for age limits for breast 
cancer screening 

• The 2009 US Preventive Services Task Force recommends 
mammography for women aged 50 to 74 years,19 whereas the 
Canadian recommendation applies to women aged 50 to 69 
years.20

• The 2005 American Geriatrics Society Clinical Practice 
Committee recommends that screening mammography continue 
until age 85 years, based on state of health.21

• The 2009 National Comprehensive Cancer Network does not 
set an upper age limit, but advocates that screening begin at 
age 40 years.22

• At present, there are no standardized criteria for genetic 
screening.23
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The questionnaire was sent out in November 2009, 
accompanied by a letter of support from the president 
of the FMOQ. A scientific incentive (summary of the rec-
ommendations for breast cancer screening) was offered 
to all the participants. Two reminders were sent out in 
accordance with the 2007 Dillman method (adapted).35

This study was approved by the research ethics board 
at Hôpital Charles LeMoyne in Longueuil, Que. 

Statistical analyses 
The analyses were performed using SAS and SPSS (ver-
sion 17). Descriptive analyses were used to describe the 
physicians’ profiles and practices. Bivariate analyses 
were performed between the dependent variables and 
the various independent variables. Spearman r, Kendall 
τ-b, Wilcoxon, Mann-Whitney, and Kruskal-Wallis tests 
were performed because of the nonnormal distribution. 

The dependent variable, ie, the frequency of 
mammography prescription, was represented by 
responses in the form of a Likert scale (never, sometimes, 
often, always) and was considered a continuous variable 
in order to generate a score from 1 to 4. A score of 1 
corresponded to the undesirable practice and a score 
of 4 corresponded to the optimal practice, based on 
the existing recommendations and expert opinions 
(Table 2).19,21,22,36,37 This score was presented for the 4 
types of patients. An overall score for mammography 
prescription (ranging from 4 to 16) for all of the women, 
regardless of age or RFs, was also developed by adding 
up all the scores. Screening practices deemed adequate 
(Table 2) were defined as follows: for young women 
with no RFs, instruction in BSE and mammography are 
not indicated. For women 70 years of age and older 
with GLE, only CBE and mammography are indicated. 
For women aged 35 to 49 years with RFs, all the breast 
cancer screening practices are recommended, whereas 
for women 70 years of age and older without GLE, no 
practice is indicated. Certain independent variables were 
also converted into scores: attitude, belief in the efficacy 
of mammography, peer support, screening skills, barriers, 
and knowledge of the recommendations and of the issue. 
These scores were supported by factorial analyses. 

Finally, multivariate analyses were performed 
between the dependent and the bivariately significant 
independent variables for each type of patient. Two 
confounding variables were integrated into the mod-
els, ie, the age and sex of the physician. Three multiple 
linear regression models (respecting the conditions of 
homoscedasticity of normality and linearity) and 2 logistic 

Table 1. List of independent and control variables 
FACToRS ChARACTERISTICS 

Physician characteristics

• Predisposing factors • Sociodemographic characteristics
 -Age
 -Sex

• Attitudes and beliefs
 -Attitudes

• Personal prevention habits

• Facilitating factors • Training 
• Knowledge 
• Skills 
• Previous clinical experience 
• Logistic factors 

• Reinforcing factors • Peer support or social norm 
• Identification of cases

• Organizational 
factors and health 
system factors

• Consultation setting
• Type of practice 
• Location of practice 
• Access to services
• No. of patients 

• Situational factors or 
action triggers

• Quick reference guide

Patient characteristics

• Patient factors • Age of patients
• Motivation 
• Compliance 
• Level of information
• Previous mammograms
• Family history of breast cancer 

Table 2. Criteria used to determine adequate breast cancer screening practices, for certain risk categories

RISK CATEGoRIES AMoNG woMEN 

BREAST CANCER SCREENING PRACTICES 

REvIEw oF FAMILy hISToRy 
oF BREAST CANCER 

INSTRuCTIoN IN BREAST  
SELF-ExAMINATIoN 

CLINICAL BREAST 
ExAMINATIoN

PRESCRIBING 
MAMMoGRAPhy 

35-49 y with no risk factors Yes*  No†‡§  Yes|| No§

35-49 y with risk factors Yes*  Yes*||  Yes|| Yes*||

≥ 70 y with good life expectancy No*  No†‡§  Yes¶ Yes¶

≥ 70 y without good life expectancy No*  No†‡§ No* No¶

*Expert opinion.
†Baxter and the Canadian Task Force on Preventive Health Care, 2001.36

‡Society of Obstetricians and Gynaecologists of Canada, 2006.37

§US Preventive Services Task Force, 2009.19

||National Comprehensive Cancer Network, 2009.22

¶American Geriatrics Society Clinical Practice Committee, 2005.21
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regression models (given that the assumptions of linear 
regression were not respected) were developed. The a 
threshold was .05. 

RESULTS

The response rate was 36% (460 of 1279); 121 were 
excluded owing to retirement or incompatible practice. 
Most participants were 40 years of age and older (78%) 
and had been practising for at least 10 years (80%), and a 
little more than half were women (Table 3). Participants 
were similar to the starting sample according to sex and 
years in practice. Participants did not differ from the 
FMOQ population, but the latter differed from the sam-
ple in age and years of practice (Table 4). 

For women aged 35 to 49 years, more than 80% of 
physicians reported using practices deemed adequate, 
except for instruction in BSE and referral for genetic 
counseling (60% and 54%). For women 70 years of age 
and older with GLE, only 50% of general practitioners 
prescribed screening mammography. For the 70 years 
and older age group without GLE, for whom screening is 
not indicated, nearly half of physicians continued to per-
form CBE and more than one-third continued to review 
family history (Tables 5 and 6). 

The determinants of a mammography prescribing 
practice that is deemed adequate are a favourable atti-
tude to screening, screening skills, peer support, belief 
in the efficacy of mammography, sufficient knowledge 
of the issue and of recommendations, a high number of 
patients seen in the practice setting, and a high number 
of women aged 35 to 49 years seen for periodic health 
examinations (Tables 7 and 8). 

Table 3. Characteristics of participants 
vARIABLES MEASuRED N* (%)

Age group (n = 453)
• 20-39 y
• 40-59 y
• ≥ 60 y

 98 (21.6)
279 (61.6)
 76 (16.8)

Sex (n = 453)
• Male
• Female 

206 (45.5)
247 (54.5

Family medicine residency (n = 449)
• Yes 
• No

282 (62.8)
167 (37.2)

Years of practice (n = 453)
• 0-9 y
• 10-19 y
• ≥ 20 y

 89 (19.6)
106 (23.4) 
258 (57.0)

Geographic setting (n = 451)
• Rural
• Urban
• Semiurban 

 98 (21.7)
224 (49.7)
129 (28.6)

Practice setting†

• Group practice (n = 452)
• Solo practice (n = 451) 
• Long-term care centre (n = 451)
• Hospital (n = 451) 
• Other (n = 452)

265 (58.6)
 39 (8.7)
 12 (2.7)
 53 (11.7)
 27 (6.0)

Type of practice†

• Drop-ins and emergency (n = 451) 
• Consultations with appointments (n = 450) 
• Other clinical activities (n = 450) 
• Nonclinical activities (n = 451)

 53 (11.8)
240 (53.4)
 30 (6.6)
 7 (1.6)

*For each variable, results are presented for those who responded to the 
question only.
†Defined as being the practice to which the physician dedicates more 
than 50% of his or her time. Total percentages for each of these 2 
variables do not add up to 100% because each practice setting or type 
of practice is analyzed separately.

Table 4. Comparison of characteristics of participants who were eligible for the starting sample and the FMoQ 
population

vARIABLES

PRoPoRTIoN oF ELIGIBLE 
PARTICIPANTS
(N* = 453)

PRoPoRTIoN oF 
STARTING  SAMPLE
(N = 1400)

PRoPoRTIoN oF FMoQ 
PoPuLATIoN 
(N = 8452) P vALuE† P vALuE‡ P vALuE§

Age group .046 .010 .448
• 20-39 y
• 40-59 y
• ≥ 60 y 

21.6
61.6
16.8

18.5
61.9
19.6

21.6
59.4
19.0

Sex .378 .359 .217
• Male
• Female

45.5
54.5

47.2
52.8

48.3
51.7

Years of practice .416 .004 .512
• 0-9 y 
• 10-19 y
• ≥ 20 y

19.6
23.4
57.0

18.7
25.6
55.7

21.8
23.3
55.0    

FMOQ—Fédération des médecins omnipraticiens du Québec.
*This number corresponds to the number of individuals who responded to the questions only. 
†The χ2 tests were performed to compare eligible participants to non-participants from the starting sample.
‡The χ2 tests were performed to compare the starting sample to the non-sampled FMOQ population.
§The χ2 tests were performed to compare eligible participants to non-participants from the FMOQ population. This comparison was deemed useful 
because statistically significant differences exist between the starting sample and the FMOQ population for the age groups and years of practice.
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DISCUSSION

To our knowledge, this is the first Canadian study to 
explore the practices and determinants of breast can-
cer screening for women aged 35 to 49 years with and 
without RFs and for women 70 years of age and older 
with and without GLE. These are the groups of women 
for whom the recommendations are not always clear 
and for whom physicians might be uncertain which 
practices to adopt. 

With respect to screening practices for women aged 
35 to 49 years, more than 80% of physicians reported 
using practices deemed adequate. However, instruc-
tion in BSE presents a problem: while it is not recom-
mended for women with no RFs, 38% of physicians 
continue to teach BSE,19,36,37 and for women with RFs, 
nearly 40% of physicians do not teach the BSE even 
though the experts recommend it. These results are 
not surprising because some physicians report being 
uncomfortable with the contradictory information 

circulating about instruction in BSE.18 In addition, only 
54% of physicians refer women with familial RFs for 
genetic counseling, even though it is recommended.23

Among women 70 years of age and older with GLE, 
only 50% of physicians prescribe screening mammog-
raphy. This result is not surprising because the rec-
ommendations with respect to the upper age limit 
contradict one another. However, there is a consensus 
on limiting screening to women with life expectan-
cies of longer than 5 years,5 and this is why screening 
is not indicated for women 70 years of age and older 
without GLE. In spite of this, in our study, several phy-
sicians continued to perform CBE and to review the 
RFs in this group. 

While most studies evaluate the determinants for 
breast cancer screening practices of physicians for 
women aged 50 to 69 years, our results on the deter-
minants for these practices for younger women and 
older women are in line with the literature. Thus, a 
favourable attitude to screening,27 peer support,34 belief 
in the efficacy of mammography,24,27 and knowledge of 
the recommendations and of the issue of breast can-
cer screening10,15,27 are predictors of mammography pre-
scribing. Our results show that screening skills are also 
a predictor; physicians who believe that they have the 
skills to perform screening prescribe mammography 
more often, even when it is not indicated. 

Limitations
The main limitation of our study is its response rate; 
physicians are part of a population that does not 
tend to respond to surveys. The response rates in 
the literature for investigations into the same subject 
are similar, ranging from 20% to 55%.8,9,25-27,29 A non-
response selection bias is therefore possible, despite 
the relative comparability of the participants to the 
FMOQ population and to the starting sample. A sec-
ond limitation is that our study involves self-reported 
practices, which can result in an overestimation of 
actual practices.15,25 This overestimation could also 

Table 5. Frequency of breast cancer screening practices self-reported by physicians according to the risk categories 
of asymptomatic women of different age groups 

RISK CATEGoRIES

SELF-REPoRTED BREAST CANCER SCREENING PRACTICES*  

oFTEN oR ALwAyS 
REvIEw FAMILy hISToRy 
oF BREAST CANCER,  
N (%)

oFTEN oR 
ALwAyS PRovIDE 
INSTRuCTIoN IN 
BREAST SELF-
ExAMINATIoN, N (%)

oFTEN oR 
ALwAyS PRovIDE 
CLINICAL BREAST 
ExAMINATIoN, 
N (%)

oFTEN oR 
ALwAyS 
PRESCRIBE 
MAMMoGRAPhy, 
N (%)

35-49 y with no risk factors for breast cancer 430 (87.9) 425 (37.6) 430 (83.7) 430 (19.5)

35-49 y with risk factors for breast cancer 422 (93.6) 418 (59.6) 422 (92.2) 422 (81.5)

≥ 70 y with good life expectancy (more than 5 y) 426 (65.0) 424 (20.8) 429 (79.0) 422 (50.7)

≥ 70 y without good life expectancy (less than 5 y) 426 (35.0)  423 (7.1) 430 (47.4)  428 (8.6)

*For each practice and risk category, results are presented for physicians who responded to the questions only.

Table 6. Frequency of referral to genetic counseling for 
breast cancer self-reported by physicians according to 
the risk categories of asymptomatic women of different 
age groups 

RISK CATEGoRIES
oFTEN oR ALwAyS REFER FoR 
GENETIC CouNSELING, N (%)*

35-49 y with no risk factors for 
breast cancer  427 (2.1)
35-49 y with no familial risk 
factors for breast cancer    426 (10.1)
35-49 y with familial risk factors 
for breast cancer    427 (54.3)
≥ 70 y with good life expectancy 
(more than 5 y)  430 (4.7)

≥ 70 y without good life 
expectancy (less than 5 y)  426 (1.9)

*Results are presented for physicians who responded to the questions only.
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affect certain determinants such as attitude, skills, 
and knowledge. A desirability bias is therefore pos-
sible, though anonymity might have decreased the 
effect of this bias. To minimize memory bias, we 
used short time frames in the questionnaire. Finally, 
our review of the literature made it possible to iden-
tify the confounding factors for which the multivari-
ate analyses were adjusted. 

The simple random sample means that our results 
can be generalized to all general practitioners in 
Quebec, and the relative comparability of the study 
participants, both in the sample and in the FMOQ 
population is a reassuring element. 

Conclusion
Breast cancer mortality rates have decreased 
substantially over the past 25 years thanks to 
improvements in treatment and screening programs, 
but much remains to be done. We must pay more 
attention to women 50 years of age and younger 
and women 70 years of age and older in good health, 
because breast cancer in these populations represents 
a substantial burden and concrete solutions are 
available to physicians. For young women who are 
at risk, we must provide instruction in BSE, perform 
CBE, prescribe screening mammography, and, 
where appropriate, refer for genetic counseling. For 
older women in good health, CBE and prescribing 
mammography are appropriate. To improve these 
practices, we must act upon physicians’ attitudes and 
skills and issue clearer recommendations. 

Table 7. Determinants for the practice of prescribing mammography for women 35 to 49 years of age with no risk 
factors, women 70 years of age and older with a good life expectancy, and women of all ages (correlation and 
multiple linear regression) 

vARIABLE*

MoDEL† 35-49 y wITh No RISK 
FACToRS (R2 = 0.351)

MoDEL‡ ≥ 70 y wITh GooD LIFE 
ExPECTANCy (R2 = 0.403)

MoDEL ToTAL SCoRE PRESCRIPTIoN 
MAMMoGRAPhy (R2 = 0.263)

SPEARMAN r
CoRRELATIoN 
CoEFFICIENT

NoN-
STANDARDIzED 
REGRESSIoN 
CoEFFICIENT

SPEARMAN r
CoRRELATIoN 
CoEFFICIENT

NoN-
STANDARDIzED 
REGRESSIoN 
CoEFFICIENT

SPEARMAN r
CoRRELATIoN 
CoEFFICIENT

NoN-
STANDARDIzED 
REGRESSIoN 
CoEFFICIENT

Attitude  0.472§ 2.608§  0.513§ 0.319§  0.407§ 0.460§

Screening skills -0.233§ -0.351|| NS NA NS NA
Peer support NS NA  0.443§ 0.232§  0.300§ 0.184¶

Belief in the efficacy of mammography -0.441§ -2.184§ NS NA NS NA
Knowledge -0.183§ -0.238||  0.160¶ 0.027¶ NS NA
No. of patients seen in practice setting -0.151¶ -0.392||  0.121|| 0.035|| NS NA
No. of women 35-49 y for PHE NS NA NS NA  0.110|| 0.019||

Age of physician -0.260§ -0.118§ NS 0.006|| -0.163¶ NS
Sex of physician (woman)**  NS NS  § 0.201§  § NS
Group practice  NS NA NS NA  0.125|| NA
NA—not applicable, NS—not significant (P > .05), PHE—periodic health examination.
*Variables adjusted for the age and sex of physician in the multivariate analysis.     
†Conversion into new dependent variable = (former dependent variable + 2)2.   
‡Conversion into new dependent variable = (former dependent variable + 0.8)-0.7.
§P < .001.
||P < .05.
¶P < .01.
**Mann-Whitney test performed bivariately. 

Table 8. Determinants for the practice of prescribing 
mammography for women 35 to 49 years of age with 
risk factors and women 70 years of age and older 
without good life expectancy (correlation and logistic 
regression) 

VARIABLE* 

SPEARMAN RANK 
CORRELATION 
COEFFICIENT 

LOGISTIC REGRESSION

    OR         CI 95%

Women 35-49 y with risk factors (P < .0001 for the model)
• Attitude  0.354† 2.262‡ 1.157-4.411
• Skills  0.290† 1.354§ 1.116-1.663
• Peer support  0.290† 2.202‡ 1.167-4.142
• Belief in efficacy  0.300† 2.816† 1.572-5.162
• No. of women 35-49 y  0.152§ 1.051‡ 1.009-1.097
• Group practice  0.132§ 1.011‡ 1.001-1.021 
• Knowledge  0.171† NS  NA
• Age of physician  0.102‡ NS  NA
• Sex of physician||  NS NS  NA

Women ≥ 70 y without good life expectancy (P < .0001 for the 
model)

• Attitude  0.393† 4.279† 2.534-7.623
• Skills -0.232† 0.783‡ 0.624-0.974
• Nonclinical activities  0.144§ 1.117‡ 1.032-1.260
• Peer support  0.383† NS  NA
• Belief in efficacy -0.247† NS  NA
• Knowledge -0.160§ NS  NA
• Age of physician -0.165§ NS  NA
• Sex of physician||  NS NS  NA

NA—not applicable, NS—not significant (P > .05), OR—odds ratio.
*Variables adjusted for age and sex in the multivariate analysis. 
†P < .001. 
‡P < .05.
§P < .01.
||Mann-Whitney test performed bivariately.
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