
Differences in physician referral practices and
attitudes regarding hereditary breast cancer by
clinical practice location
Christine E. Koil, MS1, Jessica N. Everett, MS1, Leah Hoechstetter, MS1, Rick E. Ricer, MD2, and
Karen M. Huelsman, MS1

Purpose: To compare physician referral practices and attitudes regarding hereditary breast cancer by clinical

practice location. Methods: A self-administered survey of 214 physicians in Ohio’s tri-state region. Results:

Rural-practice physicians were less likely to have ever referred for an indication of hereditary breast cancer than

urban- and suburban-practice physicians combined. Rural-practice physicians reported stronger barriers to referral,

including distance, lack of awareness, lack of effective cancer risk reduction, and lack of patient interest.

Conclusion: These findings demonstrate a need for increased clinical genetics outreach, physician education, and

public awareness of genetic services for hereditary breast cancer in rural areas. Genet Med 2003:5(5):364–369.

Key Words: genetics, breast cancer, physicians, referral, rural health

In the United States, more than 180,000 women are diag-
nosed with breast cancer each year.1 It is estimated that 5% to
10% of all breast cancers are hereditary, or caused by an inher-
ited susceptibility gene.2,3 Inherited mutations in the BRCA1
and BRCA2 genes are associated with a 55% to 85% lifetime
risk for breast cancer, as well as a 16% to 60% lifetime risk for
ovarian cancer.4–8 Interest in hereditary breast cancer risk no-
tification and genetic testing is high in the general popula-
tion.9,10 Furthermore, the demand for cancer genetics services
is likely to grow as a result of increasing exposure in themedia.
In addition, several studies have demonstrated the efficacy of
cancer prevention strategies, including prophylactic oopho-
rectomy andmastectomy and chemoprevention, for women at
high risk for developing breast and ovarian cancer.11–17

Community physicians identify their role in provision of
genetic services for hereditary breast cancer as “gatekeeper” of
specialist services.18–24 This includes taking a family history,
identifying individuals at increased risk, and delivering pri-
mary level information. In addition, most community physi-
cians see it as their responsibility to decide who should be re-
ferred to genetic service providers for further evaluation.
Numerous factors have been shown to influence a physician’s
decision to refer patients for genetic services, including spe-
cialty, year of graduation from medical school, knowledge,

motivations and barriers to referral, and attitudes about ge-
netic services.23,25–28

A preliminary study, which analyzed the patient demo-
graphics of women evaluated at our hereditary cancer center,
showed that only 1%of patients evaluated to datewere referred
from surrounding rural counties (unpublished data, 2001).
Based on population estimates of the center’s genetic catch-
ment region, wewould have expected 15%of our patients to be
rural residents. This implies that individuals who reside in ru-
ral areas are less likely to be referred by physicians for genetic
services for hereditary breast cancer than their urban or sub-
urban counterparts.
The purpose of this study was to assess physician attitudes

and practices regarding referrals for genetic services for an in-
dication of hereditary breast cancer and to determine whether
clinical practice location influences attitudes and practices. Al-
though previous studies have examined physician referral
practices and attitudes for a variety of genetic indications, in-
cluding inherited cancers,23,26,27 few have stratified sample
groups by clinical practice location for comparison. The stud-
ies that have attempted this analysis have included low num-
bers of rural-practice physicians and concluded that no differ-
ences in referral practices or attitudes exist by geographic
region. Therefore, we sampled a significant proportion of ru-
ral-practice physicians to characterize referral practices and
attitudes among this group, as well as to compare these param-
eters to urban- and suburban-practice physicians.

METHODS
Study population

Southwest Ohio’s tri-state region includes Southwestern
Ohio, Southeastern Indiana, and Northern Kentucky. The Re-
gion is made up of the large metropolitan area of Cincinnati
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and numerous surrounding rural counties. Cancer genetics
services in the region are exclusively available in an urbanmed-
ical center in the metropolitan area. Rural counties in the re-
gion are within 60 miles of at least one metropolitan center,
and their average population density is 65 persons per square
mile.
Physicians, whose specialties included family practice, gen-

eral practice, general surgery, internal medicine, obstetrics and
gynecology, and oncology, were chosen for this study because
of their potential interaction with adult female patients who
have a personal or family history of breast cancer. The study
sample was drawn from the Ohio and Kentucky Boards of
Medical Licensure Directories, the Indiana Academy of Family
Physicians Directory, and the Indiana State Medical Associa-
tionOnline Directory. Two-thirds of the study population was
selected randomly from physicians whose directory addresses
were listed in Hamilton County, Ohio, which includes the city
of Cincinnati and surrounding suburbs.One-third of the study
population was composed of randomly selected physicians
with addresses listed in rural counties within a 60-mile radius
of Hamilton County. For the purposes of this study, rural
counties were defined as having a population density of � 120
persons per square mile based on U.S. Census 2000 data. Phy-
sicians were eligible for the study if they were engaged in direct
adult patient care for at least 10 hours per week. This study was
approved by the Institutional Review Board of Cincinnati
Children’s Hospital Medical Center.

Questionnaire development and distribution

Our hereditary cancer clinic mailed a self-administered
questionnaire, stamped return envelope, and descriptive cover
letter to 928 eligible physicians. Of those, 60 (6.5%) were un-
deliverable, and 13 (1.4%) were excluded due to lack of patient
contact. Thus, there were 855 potential respondents. Potential
respondents who did not return the questionnaire within six
weeks were mailed a second questionnaire. After an additional
eight weeks, the data set was closed. There was no financial
incentive for completing the questionnaire.
The questionnaire was developed by the principal investiga-

tor, genetic counselors specializing in hereditary cancers, and
primary care physicians. Questions about referral practices in-
cluded the following: if physicians had ever referred for this
indication, frequency of referral, reason for referral or nonre-
ferral, and specialist of referral.We assessed physician attitudes
about referral by measuring the influence of motivations and
barriers to referral, which were similar to those used in previ-
ous peer-reviewed research.23,24,27,29 Physicians rated the
strength of influence for motivations and barriers to referral
using a five-point Likert scale ranging from “very influential”
to “not influential at all.” The questionnaire was piloted by
clinicians in the areas of genetic counseling, oncology, surgery,
and family practice.
Demographic data were collected in the questionnaire in-

cluding gender, year of graduation from medical school, de-
gree, and primary specialty. Information about the physicians’
clinical practice location was also collected, including county,

zip code, and self-reported descriptor of clinical practice loca-
tion: urban, suburban, and/or rural. Physicians were encour-
aged to report demographic information for all clinical prac-
tice locations. Physicians were grouped retrospectively into
clinical practice location groups for data analysis based on self-
reported descriptor(s).

Data analysis

Data were analyzed using SAS for Windows, Version 8. The
study population was characterized using descriptive statistics.
Frequency data were obtained for all categorical questions and
compared between clinical practice location groups using chi-
square analysis. All clinical practice location comparisons were
limited to urban- and/or suburban-practice combined com-
pared to rural-practice. Logistic regression analysis was used to
control for demographic variables. The frequency of referrals
in the last 12months was converted from categorical to ordinal
data. Themean ordinal values were compared between clinical
practice location groups using the Wilcoxon Ranked Sum test
for nonparametric data. Mean Likert values for each of the
motivations and barriers to genetics referral were compared in
the same manner. All quantitative analyses were considered to
be significant when P � 0.05.

RESULTS
Characteristics of study population

Of the 855 potential respondents, 239 (28%) questionnaires
were returned, 214 of which were completed and eligible, for
an effective response rate of 25%. The clinical practice location
demographics are presented in Table 1. There were seven clin-
ical practice location groups represented in our sample because
of physicians practicing in multiple locations. Physicians who
reported practicing in multiple locations that included rural-
practice (3%), were excluded from location of practice group
comparisons because of an inability to group them as rural or
urban/suburban practice.
Other demographic characteristics of the sample are pre-

sented in Table 2. A majority of respondents were male and

Table 1
Clinical practice location demographics of sample

Clinical practice location
(n � 214) N %

Suburban 83 39%

Rural 69 32%

Urban 36 17%

Urban/suburbana 19 9%

Suburban/ruralb 4 1.5%

Urban/suburban/ruralb 2 1%

Urban/ruralb 1 0.5%

aGrouped with urban and suburban practice for referral analyses.
bExcluded from referral analyses (3%).
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generalists, including family practice, internal medicine, and
general practice. Year of graduation from medical school
ranged from 1949 to 1999, with a median graduation year of
1985. Respondents differed from nonrespondents by specialty
(P � 0.05). The response rate was highest for specialists, in-
cluding oncology (57%), obstetrics and gynecology (39%),
and general surgery (30%), and lowest for generalists, includ-
ing family practice (22%), internal medicine (19%), and gen-
eral practice (15%). Further differences between respondents
and nonrespondents could not be evaluated due to a lack of
demographic information for nonrespondents.

Referral practices

Approximately half (51%) of the study population reported
having ever referred for an indication of hereditary breast can-
cer. Table 2 presents the proportion of respondents who ever
referred by demographic characteristics. Logistic regression
was used to determine if clinical practice location affected
whether or not physicians had ever referred. Gender, specialty,
and year of graduation from medical school were included as
possible confounders. All variables were statistically signifi-
cant. Female providers, specialists, and physicians graduating
before 1990 were more likely to have ever referred. After con-
trolling for these variables, urban/suburban-practice physi-
cians were over twice as likely to have ever referred for an
indication of hereditary breast cancer than rural-practice phy-
sicians. Of physicians who reported ever referring for this in-

dication, the referral frequency in the last twelve months was
greater among urban/suburban-practice as compared to rural-
practice (P � 0.05).
Participants who reported referring at least one patient for

hereditary breast cancer evaluation indicated that the most
common reason for referral was family history of cancer
(87%), followed by patient interest (57%), patient history of
cancer (36%), surgical decision–making (25%), and decisions
regarding hormone use (17%). Rural-practice physicians were
more likely to refer because of patient interest (P � 0.05),
whereas urban/suburban-practice physicians were more likely
to refer for patient history of cancer (P � 0.05). Other reasons
for referral did not differ in frequency between clinical practice
location groups.
Overall, respondents reported most often that they would

refer to a genetic counselor (48%) for patients in need of ge-
netic services for hereditary breast cancer, followed by an on-
cologist (36%), geneticist (34%), and surgeon (13%). Rural-
practice physicians were more likely to refer to an oncologist
(P � 0.05), whereas urban/suburban-practice physicians were
more likely to refer to a genetic counselor (P� 0.05). Of all the
respondents, 12% reported not knowing to whom they would
refer patients in need of genetic services for hereditary breast
cancer, irrespective of clinical practice location.
Approximately half of the sample indicated that they had

never referred a patient for hereditary breast cancer evaluation.
Of those physicians, a majority (59%) indicated the reason to
be that they had no need for such services, whereas 41% re-
ported that barriers to referral exceeded motivations. The rea-
son for never having referred did not differ by clinical practice
location.

Referral attitudes

Respondents were asked to rate the strength of influence for
10 motivations to referral for hereditary breast cancer. The
strongest motivations for referral overall were “patient inter-
est,” “genetic testing,” and “access to expertise.” The least in-
fluential motivations for referral were “time saving,” “mal-
practice concerns,” and “research studies.” There was no
difference in the strength of influence for any motivations be-
tween clinical practice locations.
Respondents also rated the strength of influence for 10 bar-

riers to referral for hereditary breast cancer. Table 3 presents
the influence scores of individual barriers by clinical practice
location. Several barriers were more influential among rural-
practice physicians, including “distance of services,” “lack of
awareness of services,” “lack of effective risk reduction or clin-
ical management,” and “patients not interested” (P � 0.05).

DISCUSSION

As anticipated, we identified differences in physician referral
practices and attitudes based on clinical practice location. Ur-
ban/suburban-practice physicianswere over two times as likely
to have ever referred for genetic services for hereditary breast
cancer than rural-practice physicians after controlling for de-

Table 2
Demographic characteristics of sample and proportion of physicians who
ever referred for an indication of hereditary breast cancer by demographic

characteristics

Sample
distribution,a

% (N)

Ever-
referred,

%

Logistic
regression

Odds
ratio 95% CI

Genderb

Female 36.2 (75) 61.3 2.41 1.2–4.8

Male 63.8 (132) 45.0

Specialtyc

Specialists 33.8 (70) 80.0 6.7 3.3–13.7

Generalists 66.2 (137) 36.0

Graduation from medical schoolc

� 1990 65.2 (135) 59.3 3.1 1.5–6.2

� 1990 34.8 (72) 35.2

Location of practiceb

Urban/suburban 66.7 (138) 58.7 2.3 1.2–4.6

Rural 33.3 (69) 35.3

CI, confidence interval.
aExcludes physicians who practice in multiple locations that include rural-
practice (3%).
bP � 0.05 for “Ever-referred” %.
cP � 0.001 for “Ever-referred” %.
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mographic variables. We demonstrated that rural-practice
physicians experience stronger barriers to referral. However,
there are many other possible reasons that could contribute to
the decreased frequency of referral among rural-practice
physicians.
The level of urbanization has long been recognized to affect

patient access to health care. There is a lower supply of physi-
cians practicing in rural areas relative to the population size.30

On average, rural-practice physicians have shorter duration of
contact with their patients, as well as fewer clinic visits, as com-
pared to their urban counterparts.31 Rural patient populations
are also less likely than urban populations to have coverage for
their health care costs, particularly by private insurance.30,32

Differences in specialty mix between clinical practice loca-
tions may also contribute to differences in referral practices.
Rural regions are known to have a greater proportion of gen-
eralist physicians. In contrast, approximately 90% of specialist
physicians are located in urban and suburban areas.32 Gener-
alists have reported unique barriers to providing primary level
genetic services, including time and costs, as well as demon-
strating deficits in knowledge regarding hereditary breast
cancer.19,23,27

Rural-practice physicians may also experience unique bar-
riers to obtaining knowledge, a factor shown to be positively
associated with genetics referral.23 A study by Mouchawar et
al.25 demonstrated that rural family practice physicians have
unique educational needs in obtaining information about he-
reditary breast cancer due to geographic isolation. In this
study, requests for information via Internet-based and tele-
conference courses were highly associated with rural-practice.
Likewise, a study by Howe et al.,33 which examined differences
between urban and rural management of breast cancer pa-

tients, reported that rural physicians have less access to con-
tinuing education courses, other practitioners, and tumor con-
ferences, all of which serve to educate physicians about breast
cancer management.
We demonstrated that the strongest motivation for referral

among all respondents was patient interest. This finding agrees
with the study by Hayflick et al.,23 which reported that patient
or family interest was the most important factor prompting
genetics referral among primary care physicians. However,
when we examined the reason for past referral in the subset of
our study population who had ever referred, rural-practice
physicians were more likely than urban/suburban-practice to
have made a referral because of patient interest (81% vs. 51%,
P � 0.05). One explanation for this observed difference is that
although all physicians are equally motivated to refer because
of patient interest, patients are more likely to raise the issue of
inherited cancers in rural areas and physicians are more likely
to raise the issue in urban or suburban areas. This implies that
one strategy to increase referrals among rural-practice physi-
cians is to raise awareness of genetic services among patients.
In our sample, it was surprising that physicians who gradu-

ated from medical school before 1990 were over three times
more likely to have ever referred a patient. Thiswas unexpected
given past studies that have shown greater genetics knowledge
among more recent medical school graduates and increased
knowledge associated with referral.23,34 One explanation for
our finding is that physicians who are less knowledgeable
about hereditary breast cancer are more likely to seek the ad-
vice of specialists through patient referral. Therefore, if we aim
to increase physician knowledge of hereditary breast cancer,
our results suggest that educational intervention should focus
on continuing education of physicians.
Overall, our reported referral frequencies for both clinical

practice location groups were greater than frequencies re-
ported in a past study of primary care physicians byHayflick et
al.23 They reported that among internists and obstetrician/gy-
necologists, only 3%and 27%, respectively, would refer for this
indication. Our referral frequencies are likely increased be-
cause we did not differentiate between referrals to genetics and
nongenetics professionals, as did the referenced study. Our
results demonstrate that a substantial proportion of referrals
for hereditary breast cancer evaluation are made to nongenet-
ics professionals, because 55% of our respondents reported
that theywould refer to an oncologist or surgeon.Our data also
suggest that this practice is more common among rural-prac-
tice physicians because they were more likely to refer to an
oncologist than urban/suburban-practice. Based on this infor-
mation, we conclude that resources for providers of genetic
services for hereditary breast cancer should be aimed at both
genetics and nongenetics professionals.
Of the physicians in our study who reported that they had

never referred a patient for an indication of hereditary breast
cancer, a majority (59%) indicated that they had no need for
such services, irrespective of practice location. It is difficult to
discern whether this is truly the case or whether these physi-
cians simply lack an understanding of the purpose and poten-

Table 3
Barriers to genetics referral by clinical practice location

Mean influence valuea (SD)

P
Urban/suburban

practice
Rural
practice

Barrier

Distance of servicesb 3.4 (1.3) 2.1 (1.1) �0.0001

Lack of awarenessb 2.5 (1.4) 1.9 (1.1) 0.001

Lack of effective risk reduction
strategiesb

3.4 (1.2) 3.0 (1.1) 0.023

Patients not interestedb 3.0 (1.1) 2.6 (1.1) 0.024

Able to provide same services 3.9 (1.1) 3.7 (1.3) 0.336

Not enough benefit 3.8 (1.1) 3.6 (1.1) 0.351

Managed care plan limits 2.6 (1.4) 2.7 (1.3) 0.639

Cost 2.5 (1.2) 2.4 (1.2) 0.687

Risk for genetic discrimination 2.8 (1.3) 2.9 (1.3) 0.798

Causes undue patient anxiety 3.3 (1.1) 3.2 (1.2) 0.847

aLikert values ranged from 1� “very influential” to 5� “not influential at all.”
bP � 0.05.
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tial benefits of genetic services for hereditary breast cancer.
This result is concerning based on a recent study by Hughes et
al.,35 which estimated that 6% of women in a primary care
setting have a significant family history of breast and/or ovar-
ian cancer and warrant intensive evaluation. Past studies have
demonstrated that physicians in multiple specialties admit a
lack of confidence in their role in cancer genetic services, as
well as low levels of understanding of cancer genetics.20,25,26

Our results provide further evidence for the need to educate
community physicians about their role in provision of genetic
services and to raise awareness about the purpose and potential
benefits of genetic services for hereditary breast cancer.
One limitation to this study was the retrospective grouping

of physicians into clinical practice location groups based on
self-reported descriptor of practice. However, we tested the
validity of our clinical practice groups by comparing physi-
cians who met our objective definition of rural- or urban/sub-
urban-practice, based on their county and zip code of practice,
to their self-reported practice location descriptor. Among ru-
ral-practice, there was a 91% concordance in physician self-
categorization of practice location with our objective criteria
and among urban/suburban-practice there was a 98% concor-
dance. A second limitation was an overall response bias for
physicians with greater interest and experience in hereditary
breast cancer. However, this bias would cause a consistent
overestimation of referral frequencies among all study groups,
and therefore, our conclusions remain valid. Lastly, the referral
practices and attitudes of physicians in this study may not be
generalizable to all regions based on differences in the delivery
of cancer genetics services, distance to genetics services, and
patient populations.

Conclusions

This study demonstrates that women residing in rural areas
of Ohio’s tri-state region have unequal access to genetic ser-
vices for hereditary breast cancer. Our results suggest that if
genetic service providers seek to increase referrals for heredi-
tary breast cancer among rural-practice physicians, effective
strategies include establishing rural cancer genetics outreach
clinics, increasing educational interventions, and raising
awareness of genetic services among referring physicians, as
well as patients.
This study also demonstrates that a majority of physicians

who have never referred patients for hereditary breast cancer
evaluation report having no need for such services. Based on
traditional measures of health care efficacy in survival and dis-
ease prevention, the long-term benefit of most screening and
cancer risk reduction strategies in BRCA carriers are yet un-
proven. However, the sole value of genetic services may not lie
in the traditional definition of efficacy. Studies of the long-
term outcome of genetic services for hereditary breast cancer
have demonstrated benefits among at-risk women regarding
decision-making about prophylactic surgery, compliance with
screening recommendations, increased knowledge, decreased
anxiety, increased accuracy of risk perception, and improved
communication with family members.36–39 Before genetics

professionals can focus on increasing physician referrals, stud-
ies are needed to assess the value physicians place on these
nontraditional benefits of health services. In addition, large
prospective trials of the cancer surveillance and risk-reduction
options for high risk women are needed in order to further
prove the benefit of genetic services for hereditary breast can-
cer in the traditional sense.
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