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OBJECTIVE To determine the characteristics of Canadian women aged 35 to 49 who receive screening mammograms
not recommended by the Canadian Task Force on the Periodic Health Examination.
DESIGN Secondary data analysis of the 1994-1995 National Population Health Survey.
SETrING Patients' homes.
PARTICIPANTS From a full national representative sample of 17626 Canadian residents, we selected 2053 women
aged 35 to 49 with no breast problems.
MAIN OUTCOME MEASURES Age, education, employment status, marital status, immigrant status, region of
residence, self-reported health status, having a regular doctor, smoking status, alcohol consumption, and having a
confidant.
RESULTS Of the 2053 women in the sample, 825 (40.2%) had had a screening mammogram as part of a regular
medical checkup; 1228 (59.8%) had never had one. Logistic analysis showed that respondents who were
approaching age 50, had higher incomes, lived in Quebec, and had regular medical doctors were more likely to have
screening mammograms. Statistical trends indicated that heavy drinkers were less likely and immigrants more
likely to have mammograms (not significant at P< .01: P= .012 and P= .02, respectively).
CONCLUSIONS Most of these findings are consistent with those of other studies of women 50 and younger. The
findings suggest that the patient variables associated with having mammograms in those younger than 50 might be
similar to those in women older than 50. An important next step is to determine whether this pattern of use has
more to do with younger patients' demand for screening or with physicians' ordering of tests. Further research is
also needed to understand the dynamics of the doctor-patient relationship in this situation.

OBJECTIF Determiner les caracteristiques des Canadiennes agees de 35 'a 49 ans qui subissent des mammographies
de depistage, meme si ce n'est pas recommande par le Groupe d'etude canadien sur l'examen medical periodique.
CONCEPTION L'analyse de donnees secondaires tirees de l'Enquete nationale sur la sante de la population de 1994-1995.
CONTEXTE Le domicile des patientes.
PARTICIPANTES A partir d'un echantillon national entiierement representatif de 17626 residants canadiens, nous
avons choisi 2 053 femmes de 35 'a 49 ans ne souffrant d'aucune maladie du sein.
PRINCIPALES MESURES DES RESULTATS L'Age, l'education, la situation d'emploi, l'etat civil, le statut d'immigrant, la
region de residence, l'etat de sante autosignale, le fait d'avoir un medecin regulier, le tabagisme, la consommation
d'alcool et le fait d'avoir un confident.
RESULTATS Au nombre des 2053 femmes de l'echantillonnage, 825 (40,2%) avaient dejia subi une mammographie de
depistage dans le contexte de leur examen medical regulier; 1228 (59,8%) n'en avaient jamais subi. L'analyse logis-
tique a demontre que les repondantes qui approchaient l'Age de 50 ans, qui avaient un revenu plus eleve, qui habi-
taient au Quebec et qui avaient un medecin regulier etaient davantage susceptibles de subir une mammographie de
depistage. Les tendances statistiques indiquaient que celles qui consommaient beaucoup d'alcool etaient moins sus-
ceptibles et les immigrantes plus susceptibles de subir une mammographie (non significatif 'a p< ,01: p= ,012 et
p =,02 respectivement).
CONCLUSIONS La majorite de ces resultats sont conformes 'a ceux d'autres etudes portant sur les femmes de
50 ans et moins. Les conclusions laissent entendre que les variables chez les patientes de moins de 50 ans associees
au fait d'avoir subi une mammographie pourraient etre semblables 'a celles retrouvees chez les femmes de plus de
50 ans. II reste un facteur important 'a determiner, 'a savoir si cette tendance dans le recours 'a la mammographie est
attribuable 'a la demande d'un depistage par les patientes plus jeunes ou 'a la prescription par les medecins de cette
epreuve. Il faut aussi des recherches plus approfondies pour comprendre la dynamique entre le medecin et la
patiente dans cette situation.
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hile it is widely accepted that cancer pre-
vention is an important part of medical
care, especially in primary care, many rou-
finely performed screening maneuvers are

not recommended because no good evidence sup-
ports them. Furthermore, the various organizations
that publish and disseminate guidelines for clinical
preventive maneuvers do not always agree on their
recommendations, which is confusing for physi-
cians.`17 Some of these controversies, particularly
those pertaining to screening mammography, have
become quite public.8

As of 1994, the Canadian Task Force on the
Periodic Health Examination (CTFPHE) has given
mammography screening for women aged 40 to 49 a
"D" recommendation, which indicates there is fair
evidence against screening them.2 This is based on
clinical trials that found no evidence that screening
younger women significantly reduced mortality from
breast cancer,911 as it does for women aged 50 to 69.2
The earlier CTFPHE guideline (1986) on mammogra-
phy screening was an uncertain "C."'2

In the United States, confusion and controversy
exist around guidelines for mammography for women
younger than 50. The US Preventive Services Task
Force (USPSTF)4 and the National Institutes of Health8
give it a "C" recommendation, yet the American Cancer
Society5 and the American Medical Association3 both
recommend it at least every 2 years starting at age 40.

Many healthy Canadian women younger than 50
have regular screening mammography; in fact, the
number has greatly increased since the Health
Promotion Survey of 1990.1' It is not clear why this is
happening. One possible reason is that many of these
women are getting a baseline mammogram at age 35,
likely based on a widely published US recommenda-
tion in 1989 for women with a family history of breast
cancer.3 A second reason might be that women today
are bombarded by conflicting advice, particularly
from US sources, much of which recommends
screening women younger than 50.

Numerous studies describe how physician charac-
teristics1'26 and practice variables16'17'20'23'27'28 affect
screening behaviour, but we do not understand how
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patient demand affects patterns of mammography
use, especially given the wide dissemination of
conflicting guidelines. Most studies have attempted
to determine patient factors from physicians'
perspectives.

Despite the popularity and acceptance of evidence-
based practice, substantial health care resources are
being spent on preventive maneuvers that are based
on unclear evidence or conflicting guidelines.29-32
Screening mammography for younger women is typi-
cal. By better understanding the patient characteris-
tics associated with demand for this test, we could
devise more effective ways of disseminating guide-
lines, ways that could involve patients in the decision-
making process.

The question this paper addresses is: What are
the characteristics of the younger women who are
receiving mammograms not recommended by the
CTFPHE? While health care resources are decreasing
in this country,32 rates of cancer screening are
increasing, especially for common cancers for which
there is unclear evidence or conflicting guidelines for
screening (personal communication from E. Holowaty
of the Ontario Cancer Registry).293033-36
We hypothesized that, if patient requests influence

who receives mammograms, the characteristics of
those younger than 50 receiving mammograms will
be similar to those older than 50 receiving mammo-
grams. Characteristics associated with mammogram
use in previous studies ofwomen 50 and older include
older age'337 (similar in the United States38), higher
level of education (positively related),133 employment
status and higher income (positively related),13,38,39
marital status,39 province of residence,37 health status
(positively related),40 having a regular source of med-
ical care,38'39 smoking status,41 and having a confi-
dant.39 The relationship between alcohol consumption
and having mammograms has not been previously
studied, but we included it because of the strong evi-
dence linking alcohol use and breast cancer.4243 We
included immigrant status because Goel4 found that it
was negatively related to Pap smear screening.

METHODS

Ethics approval
Data for this study were obtained from Statistics
Canada who were responsible for ethics approval and
confidentiality of the data originally collected during
the 1994-1995 National Population Health Survey
(NPHS).45 These data were presented anonymously.
According to Statistics Canada, the data are for public
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use, and ethics or other formal approval is not
required for any secondary analysis of it.45

Subjects
This study used data from the NPHS, a national
cross-sectional study conducted by Statistics Canada
in 1994 and 1995. The NPHS's target population
encompassed household residents throughout
Canada except people living on Native* reserves,
Canadian Forces bases, and in some remote areas.
Households were identified through a multistage
stratified sampling design. One person was randomly
selected from each household, resulting in a sample
of 17 626 respondents. Response rate was 88.7%.46

The analyses, which were weighted using a vari-
able constructed by the NPHS, conducted for this
paper were confined to data on women aged 35 to 49.
Because the whole data set was no longer being
used, the weighting variable was rescaled so that the
average value of the weighting variable for our sub-
sample was 1.

About half the original 2413 women in the sample
(1228, 50.9%) had never had a mammogram, and
1185 (49.1%) had had at least one. We excluded from
the sample 360 women (14.9%) who had had their
most recent mammograms because of a breast prob-
lem or other nonroutine problem. Of the remaining
2053, 825 (40.2%) women had had screening mam-
mograms as part of a periodic health examination.
The NPHS did not provide data on whether these
women had a family history of breast cancer. Thus
we were unable to exclude from our sample those
women who were appropriately receiving mammo-
grams due to this risk factor.

Even though breast cancer screening is intended
to be ongoing and not a one-time occurrence, we
included anyone who had ever had a mammogram as
part of a regular medical checkup. This is because
the NPHS data set does not indicate the number of
times a respondent had received a mammogram and-
also because we believe that having even one nonrec-
ommended mammogram is an unnecessary use of
health care resources.

Measures
We included 12 independent variables in the analysis.
Most have been shown to be associated with patterns
of mammography use in those older than 5013,38,39:

*Native is used throughout this article to refer to the
indigenous and aboriginal inhabitants ofCanada
and their descendants.

nine demographic and health-related characteristics
and three lifestyle characteristics (Table 1). The
demographic variables included age (grouped by
half decade), education level (university graduate
versus other), employment status, marital status
(married versus other), immigrant status, and region
of residence. Although analysis by province was
preferable, we were limited by small numbers in
some of the cells.

In the logistic regression analysis, actual house-
hold income, measured as a continuous variable,
was divided by $10 000 to make the odds ratio easier
to interpret. Health-related variables were self-
reported health status (dichotomized into poor-fair,
good-excellent) and having a regular doctor.
Lifestyle variables included type of smoker (current
smokers versus former and never smokers), heavy
alcohol consumption (more than 12 drinks per week
versus 12 or fewer), and having a confidant.

Statistical analses
The strategy was to devise a model containing
demographic, health, and lifestyle characteristics
in order to assess which variables were associated
with whether or not women younger than 50 had
screening mammograms as part of their regular
checkups. Most (10/12) of the independent vari-
ables included had been previously documented to
be related to mammogram use; two were included
for reasons noted earlier. Logistic regression
analysis-a form of multivariate analysis used with
a dichotomous outcome variable-was conducted
to independently assess the odds ratio (OR) of each
predictor variable while controlling for all the
other variables in the equation. This common use
of logistic regression is described in detail
elsewhere.47'48

In addition to the point estimate of the OR,
Table 1 presents 99% confidence intervals and the
R statistic, which estimates the partial correlation
between each independent variable and the depen-
dent variable, controlling for the other independent
variables. The value of R can range from -1 to +1;
the greater the absolute value of R, the greater the
partial contribution to the model.

One hundred three respondents of the 2053 had
missing values for the dependent variable or at least
one of the independent variables. Therefore, they
were excluded from the logistic regression analysis,
resulting in a final sample of 1950 women. The
.01 level of significance was chosen because of the
large sample size.
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Table 1. Multivariate logistic regression analysis predicting younger women's (35 to 49 years)
use of nonrecommended screening m mography: N = 1950.

99% CONFIDENCE
VARIABLES ODDS RATIO INTERVAL R P

Age (y) --.29 <.001
* 35-39 (reference group)--
* 40-44 3.45 2.50-4.76 .19 .001
* 45-49 6.73 4.80-9.45 .28 .001

University graduate 0.94 0.66-1.35 0

Currently working 1.26 0.91-1.73 .02

Household income 1.08 1.02-1.15 .06 .01

Married 1.10 0.77-1.57 0

Immigrant 1.34 0.96-1.86 .03 .05

Region - -.13 <.001
*Ontario (reference)--
*Quebec 2.51 1.74-3.61 .12 .001
eAtlantic provinces 1.02 0.61-1.70 0
*Western provinces 1.19 0.86-1.65 0

Poor or fair health 0.92 0.57-1.50 0

Has a regular doctor 1.63 1.02-2.62 .04 .01

Current smoker 1.07 0.80-1.45 0

Weekly consumption of> 12 alcoholic drinks 0.40 0.15-1.02 -.04 .05

Has a confidant 1.40 0.88-2.23 .02

RESULTS

Logistic regression analysis revealed four variables to

be associated with a statisti'cally significant greater

likelihood of having had a screening mammogram

(P< .01): older age, higher household income, living

in Quebec, and having a regular doctor. Two more

variables were found to be associated with having a

screening mammogram, but the effects were not sig-

nificant at the predetermined level (P< .01): immi-

grants were more likely and heavy drinkers were less

likely to have had mammograms. Six variables were

not found to be related to mammogramn use: level of

education, employment status, marital status, self-

reported health status, smoking status, and having a

confidant.

DISCUSSION

Thbis study is one of the only Canadian investigations

that provides detailled data on characteristics of

women younger than 50 who have had screening

mammograms. The logistic analysis indicates that
respondents approaching age 50, those with higher
incomes, those living in Quebec, and those with regu-
lar medical doctors are more likely to have had mam-
mograms. A statistical trend indicated that heavy
drinkers were less likely to have mammograms
(P= .012), and immigrants were more likely to have
them (P =.02), although this was not significant at the
predetermined level (P< .01).

Some of these findings are not new. For example,
age has been shown to be positively related to
women of a range of ages having mammograms both
in Canada'"'3 and in the United States.38 Studies of
income have shown the same relationship, but mostly
for older women, both in Canada'13 and in the United
States.'~Older women would be more likely to have
had at least one mammogram because they have had
more years for that event to occur.

Employment status has not previously been exam-
ined in Canada, but it should correlate with income.
Data from the United States have shown that having
mammograms is positively correlated with having a
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regular physician for women 40 or younger,3839 older
than 50,41 and any age.49 This had not been shown in
Canadian data. There is no clear explanation for the
higher rate of mammography among immigrant
women. Why both older and younger women resid-
ing in Quebec were more likely to have screening
mammograms37 has never been adequately explained
in the literature. It might reflect a cultural difference
in demand by Francophones for this service, or a pro-
grammatic difference in service delivery in Quebec.
The relationship between mammography and alcohol
consumption has not been previously explored.

Our findings suggest that the patient variables
associated with having mammograms might act simi-
larly for women both older and younger than 50. An
important next step in this research would be to
determine whether this sort of use has more to do
with younger women demanding mammograms or
with physicians ordering the tests. Although the
NPHS included many patient characteristics, it did
not ascertain whether the women specifically
requested mammography. Earlier studies have sug-
gested, however, that patient wishes are one of the
most important predictors of physician behaviour
regarding screening.505' Patient wishes, therefore,
probably play a substantial role in use of nonrecom-
mended screening.

While it is clear that having a regular physician
increases the likelihood of having nonrecommended
mammography, further study is needed to under-
stand the dynamics of the doctor-patient relationship
in this situation. For example, do certain types of
patients insist on mammograms, thereby forcing a
doctor's hand? What is the role of other influences,
such as the media? Stories from US agencies fre-
quently give messages that conflict with CTFPHE
and USPSTF recommendations.

Educational interventions for both patients and
physicians will likely be required to change the high
rates of mammography use by younger healthy
women. Further research should focus on why
younger women demand mammography. In addition,
this research will need to test educational interven-
tions targeted at the younger women most likely to
receive mammography and at the physicians order-
ing the tests.

Limitations
First, this study involved a secondary analysis of data
gathered for a different study question. Second, the
most recent guidelines were published in 1994 at the
time of the NPHS, so physicians and patients might

Key points
* In the 1994-1995 National Population Health
Survey, 40% of women aged 35 to 50 received
screening mammograms as part of their periodic
health examinations.

* This practice does not reflect either the 1986 or
1994 Canadian Task Force on the Periodic Health
Examination guidelines on the subject

* Women younger than 50 were more likely to have
screening mammograms if they were closer to 50,
had higher incomes, lived in Quebec, and had a
regular family doctor.

* Further research is needed to clarify whether
younger women s increased use of screening
mammography is driven by patient demand or
physician recommendation.

have thought differently at that time than they do
now. Also, the issues around screening might have
been different at that time. Third, there are the usual
limitations of data from self-report and interviews.

Conclusion
Several of the characteristics of Canadian women
younger than 50 who receive screening mammogra-
phy are similar to those of women 50 and older who
receive mammography: being older, having higher
incomes, living in Quebec, and having a regular med-
ical doctor. These findings lend credence to our
hypothesis that patient requests are an important fac-
tor in determining who receives screening mammo-
grams in Canada. Further research is needed to
better understand the dynamics of the doctor-patient
relationship in this situation.

Correspondence to: Dr F Tudiver, Center for
Evidence Based Practice, Department of Family
Medicine, State University ofNew York Health Science
Center at Syracuse, Syracuse, NY 13210; telephone
(315) 464-7005; e-mail tudiverf@mailbox.hscsyr.edu
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