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A B S T R A C T

Purpose
To determine the impact of age and health status on adjuvant treatment recommendations for
older patients with breast cancer from the perspective of medical oncologists and primary care
physicians with geriatric expertise.

Patients and Methods
One hundred fifty-one oncologists and 158 primary care physicians with geriatric expertise
participated in an online survey. The survey described hypothetical patients of varying ages
(70, 75, 80, and 85 years) and health status (good, average, and poor) who had node-positive,
hormone receptor–positive, human epidermal growth factor receptor 2 (HER-2)/neu–negative; and
hormone receptor–negative, HER-2/neu–positive breast cancers. The effects of patient age and
health status on the survey participants’ adjuvant treatment recommendations were examined
using generalized estimation equation methods.

Results
The majority of both oncologists and primary care physicians recommended some form of
adjuvant therapy for patients of all ages (70, 75, 80, and 85 years) and health status. Both
oncologists and primary care providers were less likely to recommend adjuvant treatment as a
patient’s age increased or health status declined (P � .0001). There were no significant differences
in treatment recommendations among primary care physicians and oncologists for patients with
hormone receptor–negative, HER-2/neu–positive tumors (P � .54). However, primary care
providers were more likely than oncologists to recommend no adjuvant treatment for patients age
75 years or older with hormone receptor–positive, HER-2/neu–negative tumors (P � .01).

Conclusion
Age and health status influence oncologists’ and primary care providers’ adjuvant treatment
recommendations. Evidence-based guidelines for breast cancer treatment in older adults taking
into account age and health status are needed.

J Clin Oncol 26:5386-5392. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Despite the fact that aging is the number-one risk
factor for breast cancer,1 older women have been
under-represented in breast cancer clinical trials.2

As a result of limited data to guide the treatment
of older women with breast cancer, variations
in treatment patterns are common.3-9 Adjuvant
treatment decisions in older adults can also be
more complex because factors other than chrono-
logic age, such as functional status and comorbid
medical conditions, independently affect morbidity
and mortality.10-14

Given the heterogeneity of the older breast
cancer population and limited evidence on which

to base treatment recommendations, physicians’
perspectives play a critical role in decision mak-
ing. Previous studies have reported that health
care providers serve as the main source of informa-
tion for patients,15-18 and primary care providers
play an active role in referring patients for mam-
mography screening.19 Furthermore, studies show
that attitudes toward the risks and benefits of adju-
vant treatment for breast cancer in older adults may
differ by physician specialty.20 The impact of age
versus health status in physician attitudes toward
treatment recommendations has also been underex-
plored. A survey of 28 academic oncologists with
expertise in breast cancer demonstrated wide vari-
ability in treatment recommendations for older
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adults with breast cancer, particularly as a patient’s age increased and
health status declined.21

Because the treatment of older adults with breast cancer can be
complex, a multidisciplinary approach is appropriate. The primary
care provider with expertise in the care of older adults and the oncol-
ogist with expertise in cancer each lend a unique perspective regarding
adjuvant therapy in light of a patient’s health status. The goal of this
study was to understand the impact of patient age and health status on
oncologists’ and primary care doctors’ decisions to pursue adjuvant
systemic treatment for breast cancer in older adults.

PATIENTS AND METHODS

Study Participants

This research study, conducted in 2007, consisted of an online survey of
medical oncologists and primary care providers with expertise in geriatric
medicine who treat postmenopausal women for breast cancer. The following
inclusion criteria were applied for survey participation: oncologists must have
been in practice for at least 2 years and be treating at least 25 postmenopausal
patients with breast cancer on adjuvant hormonal therapy; primary care pro-
viders had to demonstrate expertise in geriatric medicine. To be eligible to
participate in this study, such providers could include general practitioners,
family practitioners, internal medicine specialists or geriatricians, but all
must have received a Certificate of Added Qualification in geriatric medi-
cine and/or received at least 10 hours of Continuing Medical Education
(CME) per year in geriatric health, and have been in practice for at least 2
years. Primary care providers must have treated or currently treat at least five

postmenopausal patients with breast cancer. Participants could not work for
an advertising agency, market research company, manufacturer or distributor
of pharmaceutical products, pharmacy, drug store, or the US Food and
Drug Administration.

The American Medical Association (AMA) Physician Masterfile and
distribution of physicians by specialty according to number of years in prac-
tice, sex, and region were used to generate a random list of medical oncologists
and geriatricians/primary care doctors who met the target demographic char-
acteristics. Letters of invitation to participate in the online survey were sent to
potential participants: 5,390 oncologists (of 6,104 in the AMA Masterfile) and
6,994 primary care providers (of 176,644 in the AMA Masterfile). Of those
who responded, 84% of oncologists and 71% of primary care providers were
eligible to participate (Fig 1). Participants were enrolled consecutively into the
study until the target sample size was reached in each group. Respondents
received a $150 honorarium for their participation. This study was approved
by the Institutional Review Boards of City of Hope National Medical Center
and the University of California, Los Angeles.

Procedure

A total of 151 qualified oncologists and 158 primary care providers with
expertise in geriatric medicine completed the online survey. All 151 oncolo-
gists indicated oncology as their primary medical specialty. The specialty of the
158 primary care providers included general practice (n � 3), internal medi-
cine (n � 89), family practice (n � 16), and geriatrics (n � 50). The survey had
previously been tested in a study of 28 medical oncologists with expertise in
breast cancer.21 Minor modifications to the survey were made on the basis of
feedback from this pilot study, and new data were integrated regarding breast
cancer treatment options.21 The power calculation determined that with 150
participants in each group, the study would have 80% power to detect a
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minimal difference of 0.097 between oncologists and geriatricians in the per-
centages of physicians who would treat (ie, 90% v 99.7% as response, at type I
error of .05).

The survey consisted of cases describing patients with node-positive
breast cancer (T2 [4 cm] N2 [four positive lymph nodes]) that was either
hormone receptor positive and HER-2/neu negative or hormone receptor
negative and HER-2/neu positive (case descriptions are provided in the Ap-
pendix, online only). The hypothetical case patients were of varying ages (70,
75, 80, and 85 years) and were assigned to three different health states (good,
average, and poor), with corresponding predicted longevity ranging from 6.1
to 15.8 years for patients with good health and either 5.9 to 14.8 or 4.5 to 8.6
years for those with average or poor health, respectively. A patient in “good
health” was described as someone who was active, exercised 3 days a week, and
had no other medical problems. A patient in “average health” was described as
having non–insulin-dependent diabetes and hypertension, and who lived
independently but required assistance with housework. A patient in “poor
health” was described as someone with a history of transient ischemic attack,
coronary artery bypass graft, and severe osteoarthritis who lived independently
but had a home health aide who provided assistance with dressing, housework,
and shopping.

Cases were presented to participating physicians in order of patient
health condition, from “good” to “poor.” Within each health category,
physicians were asked to choose the treatment they would recommend for
the hypothetical patient age 70 to 85 years. Treatment choices included chem-
otherapy, trastuzumab (if HER-2/neu positive), endocrine therapy (if hor-
mone receptor positive), “other,” or no therapy. Specific responses for “other”
that corresponded to other given choices were recoded appropriately; other-
wise they were considered inappropriate responses and were recoded as miss-
ing. These responses were dichotomized as either recommending some form
of adjuvant treatment (recoded as “1”) or recommending no adjuvant treat-
ment (recoded as “0”).

Statistical Analysis

We examined the effects of patient age and health status on whether
physicians would recommend treatment using the generalized linear mixed-
effects model, also known as multilevel or hierarchical models, for binomial
outcomes to account for correlations among responses within an individual
respondent. Whether to recommend treatment or not (1 or 0) was modeled
for a respondent as a function of patient age (70, 75, 80, or 85 years old) and
health status (good, average, or poor), both of which were treated as categoric

Table 1. Characteristics of Oncologists and Primary Care Study Responders

Physician Characteristic

Oncologists (n � 151)
Primary Care Physicians

(n � 158)

P �No. % No. %

Age, years
30-39 23 15.2 71 44.9 � .0001
40-49 39 25.8 45 28.5
50-59 70 46.4 38 24.1
60� 19 12.6 4 2.5
Mean 50.1 42.9 � .0001

Sex
Male 123 81.5 105 66.5 .0027
Female 28 18.5 53 33.5

Region†
Northeast 32 21.2 47 29.8 .17
Midwest 35 23.2 29 18.4
South 47 31.1 54 34.2
West 37 24.5 28 17.7

Primary specialty
Internal medicine 0 0 89 56.3
General/family practice 0 0 19 12.0
Geriatrics 0 0 50 31.7
Oncology 151 100 0 0

Practice type
Primarily office 133 88.1 91 57.6 � .0001
Primarily hospital 17 11.3 39 24.7
Other 1 0.1 28 17.7

No. years in practice
� 10 29 19.2 85 53.8 � .0001
10-19 51 33.8 38 24.0
� 20 71 47.0 35 22.2
Mean 17.3 12.1 � .0001

No. patients treated in the last month
� 200 26 17.2 30 19.0 .0015
200-299 47 31.1 28 17.7
300-399 36 23.8 26 16.5
� 400 42 27.8 74 46.8
Mean 300.8 357.7 .0043

�P values are based on �2 test (categorical) or t test (continuous).
†Northeast, CT, MA, ME, NH, NJ, NY, PA, RI, VT; Midwest, IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI; South, AL, AR, DC, DE, FL, GA, KY, LA, MD, MS,

NC, OK, SC, TN, TX, VA, WV; West, AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY.
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variables. The covariates shown in Table 1 were included in the model for
adjustment. Because the results for patient age and health status remained
consistent regardless of covariate adjustments, we present the unadjusted
results. Proc GENMOD (SAS/STAT, version 9.1, SAS Institute Inc, Cary, NC)
was used to obtain estimates of the generalized linear mixed-effects models,
using the exchangeable correlation matrix. Significance tests were conducted
using the Wald test results based on type I error of .05.

RESULTS

Primary care doctors with a specialty in geriatrics (n � 50) and those
without a specialty in geriatrics (n � 108) were compared in terms of
age, sex, region, practice type, and number of years in practice, all of
which were not significantly different between groups. The response
patterns for treatment recommendations according to breast cancer
hormone-receptor status also did not vary among primary care doc-
tors who did or did not have a specialty in geriatrics (P � .12 for
hormone-positive tumor; P � .56 for hormone-negative tumor; data
not shown). As such, for analysis, the responses for primary care
doctors with a specialty in geriatrics and those without a specialty in
geriatrics were grouped together and collectively referred to as pri-
mary care doctors. The characteristics of the oncologists and primary
care doctors who completed the survey are summarized in Table 1.
Primary care doctors were more likely to be younger (P � .0001) and
female (P � .003), compared with participating oncologists, consis-
tent with the national distribution of physician characteristics in these
specialties based on the AMA Physician Masterfile (data not shown).

The majority of oncologists and primary care doctors had office-based
practices; however, a higher proportion of primary care doctors were
hospital based (P � .0001). Among primary care doctors, 56% de-
scribed themselves as internists, 12% as general/family practitioners,
and 32% as geriatricians. There was no significant difference in the
geographic distribution between primary care doctors and oncologists
(P � .14). Oncologists, on average, were in practice longer than pri-
mary care doctors (mean, 17.3 v 12.1 years, respectively; P � .0001),
consistent with the national distribution of physician characteristics in
these specialties based on the AMA Physician Masterfile (data not
shown). However, primary care doctors had treated more patients in
the 3 months before the survey, than oncologists (mean, 358 v 301
patients, respectively; P � .004).

Figure 2 summarizes the percentage of primary care doctors
and oncologists that recommended adjuvant systemic therapy for
patients ages 70, 75, 80, and 85 years of varying health status and with
tumors that were either hormone receptor positive and HER-2/neu
negative (left panels), or hormone receptor negative and HER-2/neu
positive (right panels). The majority of both oncologists and primary
care doctors recommended some form of adjuvant therapy for pa-
tients of all ages (70, 75, 80, and 85 years) and health status. For
either tumor type, both oncologists and primary care doctors were
less likely to recommend adjuvant treatment as the patient’s age
increased or health status declined (P � .0001). Age and health status
had a more prominent effect on adjuvant treatment decisions for
hormone receptor–negative tumors.
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Table 2 shows the recommendations for adjuvant therapy for
hormone receptor–positive and HER-2/neu–negative breast cancer by
the two groups of physicians. In addition to patient age and health
status, which significantly influenced treatment recommendations,
primary care doctors were less likely than oncologists to recommend
adjuvant therapy (P � .0001). Moreover, physician difference was
more apparent for patients age 75 years or older, in that primary care
doctors were less likely than oncologists to recommend adjuvant ther-
apy for these older patients (P � .01). For example, for an 85-year-old
patient in average health, 80% of primary care doctors and 95% of
oncologists recommended treatment. For an 85-year-old patient in
poor health, 76% of primary care doctors and 91% of oncologists
recommended adjuvant therapy. On the other hand, for patients age
70 years and in either good or average health, there were no
significant differences in treatment recommendations between
primary care doctors and oncologists. Although the difference is
slight, a smaller percentage (98.7%) of oncologists recommended
treatment for 70-year-old patients in poor health compared with
primary care doctors (100%; P � .03). Among oncologists, the per-
centage recommending treatment decreased more precipitously for
patients of poor health than for patients of good or average health
(P � .026), notably for patients age 80 and 85 years old.

Table 3 summarizes physician recommendations for tumors that
are hormone receptor negative and HER-2/neu positive. There were
no significant differences between oncologists’ and primary care pro-
viders’ recommendations for adjuvant therapy, regardless of patient
age or health status (P � .54). However, for both oncologists and

primary care physicians, treatment recommendations for adjuvant
therapy were influenced by patient age (P � .0001) and health status
(P � .0001). There was little change in the percentage of physicians
recommending treatment at age 70 and 75 years, but the change grew
larger for patients older than 75 years. In general, oncologists and
primary care doctors were less likely to recommend adjuvant treat-
ment for patients in poor health than for patients in good or average
health. For patients age 70 and 75 years with good or average health,
there was practically no difference in the percent of physicians
recommending adjuvant treatment. However, for patients age 80
and 85 years, physicians were less likely to recommend treatment for
patients in average health, compared with those in good health. Table
4 provides the P value for the effects of patient age, patient health, and
physician on treatment recommendations described in Tables 2 and 3.

DISCUSSION

Treatment decisions for older adults with breast cancer are complex
for several reasons. First, most clinical trials, which set the standard for
oncology care, enroll a low proportion of older adults.2 Second, pa-
tients with poor health are often excluded from these trials. Therefore,
there are little evidence-based data on which to base treatment recom-
mendations for patients over the age of 70 years or those with poor
health. Third, the majority of older adults are likely to have comorbid
medical conditions at the time of presentation with breast cancer.
Such comorbid medical conditions may introduce competing risk

Table 2. Treatment Recommendations for Hypothetical Patient With Hormone Receptor–Positive and HER2/neu–Negative Breast Cancer

Patient Age (years)

Physicians Recommending Adjuvant Treatment

Oncologists (n � 151) Primary Care Physicians (n � 158)

Good Health Average Health Poor Health Good Health Average Health Poor Health

No.� % No.� % No.� % No.� % No.� % No.� %

70 150 100 149 100 148 98.7 153 100 152 99.3 155 100
75 151 100 151 100 148 98 152 98.7 152 98.7 150 96.2
80 150 99.3 151 100 145 96 149 96.1 141 91.6 137 87.8
85 146 97.3 144 95.4 137 90.7 132 85.7 123 79.9 118 75.6

NOTE. Cancer was T2 (4 cm) N2 (four postitive lymph nodes), estrogen receptor positive, HER2/neu negative. Treatment choice included chemotherapy,
trastuzumab (if HER2/neu positive), endocrine therapy (if hormone receptor positive), �other,� or no therapy.

�Denominators for some cells are less than the number of physicians surveyed because of missing response.

Table 3. Treatment Recommendations for Hypothetical Patient With Hormone Receptor–Negative and HER2/neu–Positive Breast Cancer

Patient Age (years)

Physicians Recommending Adjuvant Treatment

Oncologists (n � 151) Primary Care Physicians (n � 158)

Good Health Average Health Poor Health Good Health Average Health Poor Health

No.� % No.� % No.� % No.� % No.� % No.� %

70 151 100 151 100 145 96 154 100 154 100 144 94.1
75 151 100 151 100 142 94 152 98.7 152 98.7 140 91.5
80 144 96 141 94 128 84.8 145 94.8 137 89.5 124 81.6
85 123 82.6 110 73.8 96 64 120 77.9 107 69.9 101 65.6

NOTE. Cancer was T2 (4 cm) N2 (four positive lymph nodes), estrogen receptor negative, HER2/neu positive. Treatment choice included chemotherapy,
trastuzumab (if HER2/neu negative), endocrine therapy (if hormone receptor negative), �other,� or no therapy.

�Denominators for some cells are less than the number of physicians surveyed because of missing response.
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factors for mortality other than from breast cancer and influence
patients’ ability to tolerate cancer therapy. In these instances, physi-
cians must carefully weigh the potential risks and benefits of adjuvant
therapy for breast cancer.

Balancing benefits against the risks of adjuvant breast cancer
treatment in the older patient population is challenging. Tools to aid
in decision-making, such as Adjuvant! Online (www.adjuvantonline
.com/index.jsp), are limited by a dearth of evidence-based data in
women older than 75 years. Although this computer-based program
for estimation of the benefits from adjuvant treatments has the ability
to incorporate variations of health status (ie, perfect health, minor
problems, medical problems average for age, and major medical prob-
lems), the impact or severity of specific medical problems is not
covered. In addition, assessment of patient functional status is not
included. Lastly, although estimates of therapy efficacy are provided,
age-related risks of adjuvant therapy are not. These additional data are
needed to help physicians and patients weigh the risks and benefits of
adjuvant therapy.

Our study focused on the attitudes of physicians in decision
making. Primary care physicians with expertise in geriatrics routinely
manage a multitude of comorbid conditions, and are skilled at weigh-
ing the interaction of treatment for one illness against concurrent
comorbid diseases and overall functional capacity. Their insight in this
regard, coupled with their perception of the benefits and toxicity of
cancer therapy, influence whether an older adult is referred to an
oncologist. This served as the rationale for studying and comparing
the views of primary care physicians with expertise in geriatric medi-
cine with those of oncologists regarding systemic adjuvant breast
cancer therapy.

This study demonstrates that although both primary care doctors
and oncologists are influenced by patient age and health status when
deciding whether adjuvant treatment should be administered, the
influence of these factors is more pronounced in primary care doctors,
especially in our hypothetical cases involving patients age 75 years and
older with hormone receptor–positive, HER-2/neu–negative disease.
There are several possible reasons for this finding. One possibility is
that the uncertainty related to treatment efficacy in these ages has a
greater impact on primary care providers. Alternatively, primary care
providers and oncologists may differ in their assessment of life expect-
ancy and overall benefit from adjuvant treatment within the context of
advanced age and declining health status. Lastly, primary care provid-
ers may not be as skilled as oncologists in weighing the risk and
benefits of various cancer therapies in light of the risk of relapse based
on the tumor characteristics.

There are several limitations to this study. First, the study was
closed after the target accrual goal was met. Therefore, we cannot be
sure of the exact response rate. Second, this survey was deployed
electronically, which could explain the preponderance of younger
physicians who responded to our survey, although, because of the
study design, we were unable to compare the characteristics of partic-
ipants with those of the nonparticipants. Third, these were hypothet-
ical cases, so we cannot be certain that the responses reflect actual
practice patterns of the participating physicians. Fourth, we did not
assess the physicians’ knowledge of breast cancer treatment. In addi-
tion, given the shortage of geriatricians in the United States, we sur-
veyed primary care doctors with geriatric expertise, as well as
geriatricians. Some may look at this as a limitation whereas others
may view this as a strength because the sample may be more
representative of providers in the community. Lastly, these results
apply only to patients with breast cancer and cannot be extrapolated to
other tumors.

These limitations notwithstanding, this research has important
strengths. To our knowledge, it is the first study to examine the
perspective of both oncologists and primary care physicians with
geriatric expertise regarding breast cancer treatment, taking into ac-
count the age and the health status of patients. These results highlight
the need for evidence-based guidelines and decision aides for breast
cancer treatment in older adults taking into account age, health status,
and age-related toxicities of therapy. Collaboration between oncolo-
gists and primary care physicians with geriatric expertise can help to
accomplish this goal.
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