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Abstract To describe which providers provide breast
cancer survivorship care, we conducted a longitudinal
survey of nonmetastatic breast cancer patients identified by
the SEER registries of Los Angeles and Detroit. Multi-
nomial logistic regression examined the adjusted odds of
surgeon compared with a medical oncologist follow-up or
primary care provider compared with medical oncologist
follow-up, adjusting for age, race/ethnicity, insurance,
tumor stage, receipt of chemotherapy, endocrine therapy
use, and visit to a medical oncologist at the time of diag-
nosis. Results were weighted to account for sample selec-
tion and nonresponse. 844 women had invasive disease and
received chemotherapy or endocrine therapy. 65.2 %
reported medical oncologists as their main care provider at
4 years, followed by PCP/other physicians (24.3 %) and
surgeons (10.5 %). Black women were more likely to
receive their follow-up care from surgeons (OR 2.47, 95 %
CI 1.16-5.27) or PCP/other physicians (OR 2.62, 95 % CI
1.47-4.65) than medical oncologists. Latinas were more
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likely to report PCP/other physician follow-up than medi-
cal oncologists (OR 2.33, 95 % CI 1.15-4.73). Compared
with privately insured women, Medicaid recipients were
more likely to report PCP/other physician follow-up (OR
2.52, 95 % CI 1.24-5.15). Women taking endocrine ther-
apy 4 years after diagnosis were less likely to report sur-
geons or PCP/other physicians as their primary provider of
breast cancer follow-up care. Different survivorship care
patterns emerge on race/ethnicity and insurance status.
Interventions are needed to inform patients and providers
on the recommended sources of breast cancer follow-up.

Keywords Breast cancer - Primary care - Chronic
illness - Race/ethnicity

Introduction

The current care delivery model for cancer survivorship is
unsustainable for three key reasons [1]. First, the number of
cancer survivors has increased markedly and will continue
to do so due to early detection and treatment advances [2].
Second, the surge in the cancer survivor population coin-
cides with projected shortages of medical oncologists [3, 4]
and primary care physicians [5, 6]. Third, follow-up care
remains inadequate or fragmented for many cancer survi-
vors [7].

In the case of breast cancer, it is unclear how women
should receive follow-up care after treatment. Breast can-
cer survivors require follow-up to assess for recurrence and
late effects of therapy. In particular, women who receive
chemotherapy and/or endocrine therapy experience an
array of effects, including peripheral neuropathy, osteo-
porosis, or organ toxicity [8—11]. Breast cancer survivors
receive follow-up care in a number of settings. Yet no

@ Springer



180

Breast Cancer Res Treat (2014) 144:179-184

current guidelines identify the optimal providers of breast
cancer care and the optimal time points for transition.
Medical oncologists and primary care providers differ in
their perspectives and preferences for breast cancer follow-
up care [12, 13]. Most survivors receive care from either
medical oncologists or primary care physicians; fewer
patients receive follow-up from surgical oncologists or
other providers [14]. There are divergent preferences from
patients [15] and oncologists [16] on the ideal source for
breast cancer survivorship care.

A better understanding of the types of providers breast
cancer patients see in the survivorship period can inform
policies targeted to improve the quality and efficiency of
survivorship care. Clinicians and researchers must com-
prehend the survivorship experience from distinct racial/
ethnic groups given the differential mortality rates
observed [2] in the absence of disparate chemotherapy
treatment [17]. The study objective was to examine pat-
terns of follow-up care by patient, disease, and treatment
factors in a large, diverse, population-based sample of
breast cancer patients treated with endocrine or chemo-
therapy. The results fill a knowledge gap of the experience
of diverse women seeking long-term breast cancer follow-

up.

Patients and methods
Research design

This prospective longitudinal study used rapid case ascer-
tainment methods in partnership with two cancer registries
that participate in the surveillance, epidemiology and end-
results (SEER) program. The data collection protocol has
been summarized previously [18]. Eligible women from
Los Angeles County and Metropolitan Detroit were sur-
veyed at two time points. Latinas in Los Angeles and black
women in both Detroit and Los Angeles were oversampled.
Baseline surveys were mailed to participants between June
2005 and February 2007, which was around 9 months after
the initial breast cancer diagnosis. Follow-up surveys were
mailed around 4 years after initial diagnosis.

After human subjects’ approval at the University of
Michigan and parallel approvals in California and Detroit,
cases were reported monthly to SEER registries. We
notified physicians by mail of our intent to survey their
patients. Next, we mailed patients a packet with a cover
letter, a printed survey copy, a statement of study risks and
benefits, and a $10 cash gift. To encourage high response
rates, we modified the methods specified by Dillman [19].
These included a reminder letter, followed by a second
survey to nonrespondents, followed by a follow-up tele-
phone call.

@ Springer

Study participants

Women were eligible to participate if they were between
20 and 79 years of age, diagnosed with ductal carcinoma
in situ or invasive nonmetastatic breast cancer (Stages I-
IIT) between June 2005 and February 2007, and reported to
the Los Angeles County or Metropolitan Detroit SEER
registries. Surveys were administered in both English and
Spanish. Asian women were not included due to the second
concurrent active study.

Variables

The outcome variable was patient report of the primary
provider breast cancer follow-up approximately 4 years
after initial diagnosis; this was obtained from the follow-up
survey. Women were asked to identify their main provider
of breast cancer follow-up care: medical oncologist, sur-
geon, or primary care physician (PCP) physician. Women
were also given the opportunity to name another type of
physician. Due to the small number of write-in options,
these physicians were lumped into the PCP category.

SEER registries provided age (in years) and cancer stage
at diagnosis (I, II, or III) at the baseline survey period. At
baseline, patients provided: race/ethnicity (white, black,
Latina), receipt of systemic adjuvant chemotherapy (yes/
no), insurance coverage (Medicaid, Medicare, private/other
insurance, not insured), education (some high school,
completed high school, attended or completed college), and
whether they consulted a medical oncologist before their
initial breast cancer operation. The follow-up patient sur-
vey asked women about their use of endocrine therapy for
breast cancer; the three response choices were never taken,
took in the past but no longer, and current use at the time of
survey completion.

Analyses

First, we measured the proportion of women who reported
that medical oncologists, surgeons, or primary care/other
physicians were their primary provider of breast cancer
care approximately 4 years after diagnosis. We then
examined differences in the proportion of women who
saw medical oncologists versus surgeons or PCPs/other
provider types by the covariates listed above. We used
multinomial regression to determine the adjusted odds of
surgeon versus medical oncologist follow-up as well as
the adjusted odds of PCP/other provider versus medical
oncologist follow-up. All results were weighted to
account for differential probabilities of sample demo-
graphics and nonresponse and were conducted in SAS
version 10.1.
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Table 1 Sample characteristics

Personal factors N Weighted
(%)
Age
Mean (SD) 56.5(11.4) -
Race
White 430 43.6
Black 186 15.7
Latina 228 40.7
Insurance coverage
Private or other employer-based insurance 538 60.6
Medicare 173 19.5
Medicaid 77 11.6
No insurance 56 8.3
Education
Less than high school 141 23.4
High school graduate 159 17.8
Some college or college graduate 544 58.8
Disease factors
Stage
I 392 40.1
I 341 43.5
I 111 154
Treatment factors
Received systemic chemotherapy
Yes 566 69.1
No 278 30.9
Endocrine therapy use
Never 207 26.1
Past 262 28.6
Current 375 45.3
Consulted with medical oncologist prior to initial surgery
No 778 8.1
Yes 66 91.9

Percentages reported are weighted for sample demographics and
survey non-response

Results

Of the 1,536 women who completed both baseline and
follow-up surveys, 366 were excluded from this analysis
due to noninvasive disease and 86 were excluded due to
recurrence by the time of the follow-up survey. Because
our analysis was focused specifically on women who
received systemic therapy, we excluded the 99 women in
the sample who did not report at baseline receipt of either
chemotherapy or endocrine therapy. 141 women were also
excluded because of missing survey data. The final analytic
sample consisted of 844 women.

Sample characteristics are presented in Table 1. The
sample’s race/ethnicity was white (43.6 %) followed by
Latina (40.7 %) and black (15.7 %). The mean (SD) age of
respondents was 56.5(11.4) years. The majority of
respondents (61 %) reported private insurance coverage,
19.5 % reported Medicare coverage, 11.6 % received
Medicaid, and 8.3 % reported no coverage. Most of the
sample (69 %) received systemic chemotherapy. 4 years
after diagnosis, 45.3 % reported current endocrine therapy
use and an additional 28.6 % reported the previous use.
Over 90 % of respondents reported a consultation with a
medical oncologist before their initial breast cancer oper-
ation. Of the 844 women with requisite data for analyses,
65.2 % of women reported medical oncologists as the main
provider of survivorship care at 4 years, followed by PCP/
other physicians (24.3 %) and surgeons (10.5 %).

Receipt of follow-up by provider type

The multinomial logistic regression model examines two
comparative outcomes: receipt of follow-up care by sur-
geon versus medical oncologists (n = 706) and PCP/other
versus medical oncologists (n = 784) (Table 2). Relative
to white women, black women were significantly more
likely report follow-up with a surgeon (OR 2.47 95 % CI
1.16-5.27) or PCP/other (OR 2.62 95 % CI 1.47-4.65)
versus a medical oncologist. Latinas were significantly
more likely than white women to be seen by a PCP/other
rather than a medical oncologist (OR 2.33 95 % CI
1.15-4.73). Relative to women with private insurance
coverage, those with Medicaid coverage were significantly
more likely to be seen by a PCP/other than by a medical
oncologist for follow-up care (OR 2.52 95 % CI
1.24-5.15). Current endocrine therapy use was associated
with medical oncologist follow-up: compared with women
who had never taken endocrine therapy, current endocrine
therapy users were less likely to see a surgeon (OR 0.35
95 % CI 0.14-0.86) or a PCP/other (OR 0.33 95 % CI
0.17-0.64) than a medical oncologist.

The variables in the multinomial logistic regression
model were used to calculate the adjusted proportion of
women who reported each type of provider for their fol-
low-up breast cancer care at 4 years (Fig. 1). While the
overall majority of women reported medical oncologist
follow-up, differences were observed by race/ethnicity:
83 % of white women, 77 % of Latinas, and 65 % of black
women reported medical oncologist follow-up (p < 0.001).
Whites and Latinas both reported similar rates of surgeon
follow-up (6 %), yet 12 % of black women saw surgeons.
Black women saw PCP/other physicians more often (23 %)
than Latinas (17 %) or white women (11 %).

@ Springer



182

Breast Cancer Res Treat (2014) 144:179-184

Table 2 Adjusted multinomial regression model, odds of follow-up
care with a surgeon compared with a medical oncologist and odds of
follow-up care with a PCP/other compared with medical oncologist

PCP/other versus
medical oncologist
follow up n = 784

Surgeon versus
medical oncologist
follow up n = 706

OR 95 % CI OR 95 % CI

Age (years) 099 096-1.03 1.02  0.99-1.05
Race

White 1.00 1.00

Black 247 116527 262  147-4.65

Latina 136 0.50-3.71 233 1.15-4.73
Insurance coverage

Private/other 1.00 1.00

Medicare 247 0.88-6.96 128  0.64-2.56

Medicaid 094 0.19-4.65 252 1.24-5.15

No insurance 1.67 0.44-627 093 0.35-2.44
Education

Less than high school 1.00 1.00

High school graduate 0.98  0.33-2.92 0.79  0.39-1.62

Some college or more 1.04  0.41-2.59 0.72  0.38-1.34
Stage

I 1.00 1.00  0.55-1.94

I 097 046-2.02 1.03 0.34-2.05

11 056  0.20-1.62  0.83
Received systemic chemotherapy

Yes 1.00 1.00

No 1.58 0.61-4.10 1.14 0.53-243
Endocrine therapy use

Never 1.00 1.00

Past 054 0.21-1.36 0.67 0.35-1.26

Current 035 0.14-0.86 033  0.17-0.64

Model adjusted for baseline consultation with medical oncologist
before breast cancer surgery and geographic location. Model weigh-
ted for sample demographics and survey non-response

PCP primary care physician
Discussion

In this diverse sample of women treated with systemic
chemotherapy or endocrine therapy for invasive breast
cancer, most women reported follow-up care by medical
oncologists versus surgeons or PCPs/other provider types.
However, significant differences in follow-up care were
observed by race/ethnicity and insurance status. In partic-
ular, we found black women were significantly less likely
than white women to receive breast cancer follow-up care
from a medical oncologist versus any other provider type,
regardless of receipt of chemotherapy or endocrine therapy.
Latinas, too, were less likely to see a medical oncologist
versus any other provider type at follow-up, relative to

@ Springer

100% -

90%

80%

70%

60% -

50% -

40% -

30% A

20% -+

10% -

0% -
Black N-186 Latina N-228
[ m Medical Oncologist ® Surgeon = PCP/Other |

White N-430

Fig. 1 Adjusted proportions of breast cancer follow-up providers, by
race/ethnicity (n = 844)

whites. Different patterns of survivorship care emerge for
women based on race/ethnicity and insurance status.

Nationally, surgeons provide a very small amount of
breast cancer survivorship care relative to medical oncol-
ogists and primary care providers [14]. For women who
receive systemic and/or endocrine therapy and who do not
experience recurrence, it is unclear what aspects of care
surgeons would attend to 4 years after diagnosis. Yet black
women in our sample reported seeing surgeons at twice the
rate of Latinas or white women. These findings point to the
need to better understand how breast cancer follow-up care
is delivered across diverse settings.

Endocrine therapy after primary breast cancer treatment
is recommended for at least 5 years [20]. Recent clinical
trials confirm significant survival advantages for tamoxifen
therapy extended to 10 years [21, 22]. Yet adherence to
5 years of therapy is low [23-27]. Despite impressive
efficacy in reducing recurrence, endocrine therapy is
associated with a host of bothersome side effects including,
among others, hot flashes, sexual side effects, and arthral-
gias. Adverse effects often lead women to discontinue
therapy [28-32]. Previously reported data from the current
study suggest that the subset of women eligible for endo-
crine therapy was more likely to persist with using therapy
when reporting medical oncologist follow-up [27]. It may
be the case that women who persist on endocrine therapy
follow-up with oncologists for side effect management.
Additional studies are needed to understand the processes
employed by medical oncologists to support women on
endocrine therapy, and disseminate these processes to the
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range of providers who provide follow-up care in the sur-
vivorship setting.

Study limitations

First, we only asked patients to list their primary source of
oncology follow-up care, which precludes our ability to
measure the presence of shared care models. Patients seen
by a team of providers are more likely to receive recom-
mended care [33, 34]. Consequently, a shared care model
has recently been proposed as a recommended survivorship
care model by both the American Cancer Society and
American Society of Clinical Oncology for those patients
for whom it is appropriate [11].

Surveys occurred at two time points: approximately nine
months and 4 years after diagnosis. Thus, we are not able
to determine whether some patients switched their primary
follow-up provider between those time points. For exam-
ple, women may have transitioned from medical oncologist
to primary care 3 years after treatment. We lack data on
possible reasons for a transition, which in some cases may
have been appropriate [35]. Future studies to examine use
of different providers in breast cancer survivorship care
would benefit from more detailed reasons why patients
transition from medical oncologists to other providers.

The primary source of study data derives from patient
report. While recall bias is possible, the period in which
women were asked to recall specific events is narrow
enough to suggest reliable estimates. External data would
validate these findings and inform future research focused
on care patterns of breast cancer survivors. These limita-
tions are presented alongside a large, diverse population-
based sample with high response survey rates at two time
points.

Implications

In a population-based sample of diverse early stage breast
cancer patients, we found important differences in follow-
up care by patient and treatment factors. Amidst a demand
surge for cancer care, a substantial number of breast cancer
survivors who have not experienced recurrence continue to
see their medical oncologists for survivorship care 4 years
after initial diagnosis. These results suggest a possible
mismatch of needs and resources among breast cancer
survivors and available providers. Differences in survi-
vorship care patterns by race/ethnicity require clarification.
Specifically, the role of surgical follow up for 12 % of
black women is unclear in the absence of disease
recurrence.

From the perspective of clinical policy development,
there is an urgent need for specialties that treat women with
breast cancer to reach consensus on transition plans that are

acceptable to both providers and patients. Doing so will
increase the likelihood of an efficient, patient-centered
cancer care delivery system [1]. Care coordination in the
survivorship period can optimize outcomes for breast
cancer patients, yet care transitions from oncology to non-
oncology practices are difficult for the both patients and
providers [36, 37]. Intervention studies have failed to
improve outcomes for patients who receive survivorship
care plans that are shared across providers [38].

It is important to emphasize the absence of empirical
data to develop breast cancer survivorship guidelines. Not
all patients need to see a medical oncologist 4 years after
treatment [35]. Primary care providers have indicated their
willingness to participate earlier in cancer survivorship
care [39]. Suggestions to improve their comfort include
ready access to oncology specialists, treatment summaries,
and access to imaging. A dialog among care providers to
breast cancer is needed to clarify transition points and care
goals. Educational interventions—targeted to patients and
providers—are needed to guide decision making for sur-
vivorship care. Our data suggest interventions targeted to
specific groups based on race/ethnicity and insurance status
may prove useful in responsible resource allocation.
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