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Patterns and Correlates of Adjuvant Radiotherapy Receipt

After Lumpectomy and After Mastectomy for Breast Cancer

Reshma Jagsi, Paul Abrahamse, Monica Morrow, Sarah T. Hawley, Jennifer J. Griggs, John J. Graff,
Ann S. Hamilton, and Steven J. Katz

Purpose
To use patient self-report to provide more valid estimates of whether radiotherapy (RT) is

underutilized than possible with registry data, as well as to evaluate for disparities and the
influence of preferences and provider interactions.

Methods
We considered 2,260 survey respondents who had nonmetastatic breast cancer, were age 20

to 79 years, were diagnosed between July 2005 and February 2007 in Detroit and Los Angeles,
and reported to Surveillance, Epidemiology and End Results (SEER) registries (72% response
rate). Survey responses were merged with SEER data. We assessed rates and correlates of RT
receipt among all patients with invasive cancer receiving breast-conserving surgery (BCS) and
among patients undergoing mastectomy with indications for RT (ie, positive lymph nodes or
T3-4 tumors).

Results
Among 904 patients undergoing BCS with strong indications for RT, 95.4% received RT, and

77.6% received RT among the 135 patients undergoing mastectomy with strong indications
(P<.001). Among 114 patients undergoing BCS with weaker indications (ie, elderly) for RT, 80.0%
received treatment, and 47.5% received RT among the 164 patients undergoing mastectomy with
weaker indications (TTN1, T2N1, or T3NO disease; P < .001). On multivariate analysis, surgery
type (P < .001), indication strength (P < .001), age (P = .005), comorbidity (P < .001), income
(P = .03), patient desire to avoid RT (P < .001), level of surgeon involvement in decision to have
radiation (P < .001), and SEER site (P < .001) were significantly associated with likelihood of
RT receipt.

Conclusion
RT receipt was consistently high across sociodemographic subgroups after BCS but was lower

after mastectomy, even among patients with strong indications for treatment, in whom clinical
benefit is similar. Surgeon involvement had a strong influence on RT receipt.

J Clin Oncol 28:2396-2403. © 2010 by American Society of Clinical Oncology

received by most patients.'"'* Furthermore, few
have considered the receipt of RT after mas-

Radiotherapy (RT) is an integral component of the  tectomy,'** even though many of these patients are

multidisciplinary management of breast cancer.
RT significantly reduces locoregional recurrence
and improves overall survival both for patients
undergoing breast-conserving surgery (BCS) and
for patients with node-positive disease who un-
dergo mastectomy.'

Previous studies have suggested underutiliza-
tion as well as disparities in the use of adjuvant RT
among patients with breast cancer. However, most
of these studies relied on registry data,”® which
may be incomplete.”® The few exceptions have be-
come dated™'® or have focused on centers of excel-
lence that may not be representative of the care
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candidates for treatment.

To address these gaps in the literature, we sur-
veyed a population-based sample of patients identi-
fied by two Surveillance, Epidemiology and End
Results (SEER) registries and assembled a unique
data set by supplementing registry data with patient
self-report. We considered three research ques-
tions. First, what proportion of patients who
might benefit from RT actually receive it? Second,
what clinical and sociodemographic factors are
associated with RT receipt? Third, how do patient
preferences and surgeon recommendations affect
the receipt of RT?
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Details of the study design have been published elsewhere.'>"!” Questionnaires
were developed after considering existing literature and a theoretical model,
and standard techniques of content validation were employed (including
systematic review by design experts and cognitive pretesting with patients).'®

Study Population

Women in the metropolitan areas of Los Angeles (LA) and Detroit who
were age 21 to 79 years and who were diagnosed with stage 0 to 3'* primary
ductal carcinoma in situ or invasive breast cancer from June 2005 through
February 2007 were eligible for sample selection. Latina (in LA) and African
American (in both LA and Detroit) patients were oversampled.

Population Sampling and Data Collection

Eligible patients were selected by using rapid case ascertainment as they
were reported to the LA Cancer Surveillance Program (LACSP) and the Met-
ropolitan Detroit Cancer Surveillance System SEER program registries. This
method yields a study sample representative of the two metropolitan areas. We
selected all African Americans diagnosed during the diagnosis period. We then
selected all Hispanic patients in LA, and selection was followed by a random
sample of non—African American/non-Hispanic patients in both regions to
achieve the target sample size.'” Asian women in LA were excluded, because
these women were being enrolled on other studies.

Physicians were notified of our intent to contact patients, which was
followed by a patient mailing that included an introductory letter, survey

Table 1. Characteristics of the Patient Population and Rates of RT Receipt
Patients
Variable No. % Weighted % % Receiving RT* Pt
Site <.001
LA 729 55.4 55.4 78.8
Detroit 588 44.6 44.6 82.4
Surgery type < .001
BCS 1,018 77.3 791 93.3
Mastectomy 299 22.7 21.0 60.2
Indication strength < .001
Strong 1,039 78.9 70.6 93.0
Weaker 278 211 17.2 [542). 6]
Comorbidity .017
None 523 39.7 411 83.3
1 396 30.1 29.8 81.0
=2 398 30.2 29.1 73.2
Age, years .017
< 40 82 6.2 5.0 83.0
40-49 276 21.0 19.8 77.7
50-59 377 28.6 28.5 81.2
60-69 341 259 28.0 82.6
=70 241 18.3 18.7 74.9
Ethnicity .140
Black 352 26.7 15.8 79.2
White 605 45.9 66.3 81.4
Latina 332 25.2 16.9 73.8
Other or unknown 28 2.1 0.9 84.2
Income, $ .028
< 20,000 234 17.8 14.9 70.8
20,000-69,999 510 38.7 36.2 80.1
= 70,000 316 24.0 29.4 81.2
Unknown 257 19.5 19.5 83.8
Education 0.264
Not HS graduate 227 17.2 12.9 75.7
HS graduate 285 21.6 19.6 81.3
Some college 464 35.2 38.5 78.2
College graduate 320 24.3 27.0 82.5
Unknown 21 1.6 2.0 87.3
Insurance 0.105
None 92 7.0 4.7 78.2
Medicaid 118 9.0 7.1 75.8
Medicare 332 25.2 25.6 76.8
Other 731 55.5 58.1 81.2
Unknown 44 3.3 4.5 85.9
Abbreviations: RT, radiotherapy; LA, Los Angeles; BCS, breast-conserving surgery; HS, high school.
“Percent receiving RT calculated within the weighted sample. Patients were categorized as receiving RT if they reported that they had or were going to have
radiation therapy to treat their breast cancer (n = 1,136). Of these, 188 patients reported that they had yet to start radiation.
TP values for differences in the proportion of RT receipt by the categories are shown; separate category included for unknown when unknown values exceeded
5% (ie, for income).
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materials, and a $10 cash gift to eligible participants. The patient questionnaire
was translated into Spanish,?® and the Dillman survey method was employed
to encourage response.”’ The protocol was approved by the institutional
review boards of the University of Michigan, University of Southern Califor-
nia, and Wayne State University.

During the study period, 3,252 eligible patients were accrued. This in-
cluded approximately 70% of the Latina and African American patients and
approximately 30% of non-Latina white patients diagnosed in LA and Detroit
during the study period. After initial contact, another 119 were excluded
because the physician refused permission to contact (n = 20); the patient did
not speak English or Spanish (n = 17); the patient was too ill or incompetent to
participate (n = 59); or the patient denied having cancer (n = 23). Ofthe 3,133
patients included in the final accrued sample, 2,260 (72.1%) completed sur-
veys and had information merged to SEER data.

Measures

RT receipt was measured by asking patients, “Did you or are you going to
have radiation therapy to treat your breast cancer?” Patients were also asked
about the timing of treatment (ie, completed, started, planned). We deter-
mined the ultimate surgical procedure by asking about the initial surgical
procedure after biopsy and whether subsequent procedures were performed.
We also assessed age, ethnicity, comorbidities, insurance status at time of
diagnosis, total household yearly income at time of diagnosis, and educational
attainment through separate questions. For age and ethnicity, we used SEER
data for the few patients (< 1%) missing data by self-report. We used SEER
data for clinical information on tumor size and nodal status.

We defined two levels of clinical indication strength—strong and
weaker—on the basis of consensus guidelines and evidence that had been
published by 2005. We considered patients older than 70 years undergoing
breast conserving surgery (BCS) for stage I, estrogen receptor—positive tumors
to have weaker indications for RT.** We categorized all other patients under-
going BCS as having strong indications for RT.*>** For patients undergoing
mastectomy, we categorized those with N2 or greater disease, T4 disease, or
T3N1 disease as having strong indications for RT.>>® Those undergoing
mastectomy for T1-2, N1 disease®”*° or T3NO disease’! were considered to
have weaker indications.

We assessed patient preferences regarding radiation by asking, “When
decisions were being made about your surgery, how important was it that the
type of surgery you had would allow you to avoid exposing yourself to radia-
tion?” (and five response categories ranged from not at all to very much). We
assessed patient-provider interactions by asking (with the same five catego-
ries), “How much did your surgeon participate in the decision about whether
to have radiation?” We collapsed response categories to high (ie, quite a bit or
very much) and lower (ie, not at all to somewhat) for analysis. We also asked
patients who did not receive or plan to receive radiation to indicate reasons.

Analysis

We included all patients with invasive breast cancer who should have
considered RT (N = 1,317): those receiving BCS and the subset of patients
undergoing mastectomy with indications for RT (positive lymph nodes or
T3-4 primary tumors). We calculated proportions of patients who received RT
when grouped by clinical and sociodemographic characteristics, as well as by
patient preferences and interactions with providers. All results were weighted
to account for the sampling design and differential nonresponse. Results are
presented as unweighted values, with weighted percentages. We performed
univariate analyses by using x* testing, and we defined a separate category to
indicate missing values for variables with more than 5% missing data (for
income and patient preferences). We then constructed two multivariate mod-
els. First, to examine socioeconomic differences, we regressed RT receipt on
surgery type, indication strength, age, comorbidity, ethnicity, education, in-
come, insurance, and SEER site as independent variables. We evaluated all
first-order interactions between significant variables, as well as all interactions
with surgery type, and none were significant except as reported. Next, we
added two mechanistic variables—surgeon participation in the radiation de-
cision and patient desire to avoid radiation—to this model, and again we
assessed for first-order interactions. Finally, we described reasons for RT non-
receipt as reported by patients who did not receive treatment.

2398 © 2010 by American Society of Clinical Oncology

Table 1 lists patient characteristics and rates of RT receipt. The major-
ity of patients received BCS (79.1%). Most of these (93.3%) received
RT (79.1% started or completed, 14.2% planned). Fewer patients who
underwent mastectomy received RT (60.2%j; 41.1% started or com-
pleted, 19.1% planned). Surgery type and indication strength were
each strongly associated with RT receipt on univariate analysis.

Figure 1 shows adjusted rates of RT utilization within the two
surgical groups by indication categories. Nearly all (95.4%) of the 904
patients undergoing BCS with strong indications received RT, com-
pared with only 77.6% of the 135 patients undergoing mastectomy. Of
the 114 patients undergoing BCS with weaker indications, 80.0%
received RT, whereas 47.5% of 164 patients undergoing mastectomy
with weaker indications received RT (P < .001)

Table 2 shows that provider interactions and patient preferences
were also strongly correlated with RT receipt. Half (51.2%) of respon-
dents reported high surgeon participation in the decision to receive
RT, and these patients were more likely to receive radiation than
those whose surgeon participated less (86.5% v 74.7%; P < .001). A
substantial minority of respondents (22.7% of those undergoing BCS
and 32.8% of patients with mastectomy; P < .001) expressed a high
desire to avoid RT exposure as an influence on their surgical decision.
As might be expected, patients with high desire to avoid RT were less
likely to receive it than those with lower desire (61.6% v 87.5%;
P <.001).

Figure 2 shows the effects of provider interactions and patient
preferences on rates of RT receipt among patients with strong indica-
tions for adjuvant RT, by surgery type. For patients who received BCS,
rates of RT receipt exceeded 90% in all subgroups except for the small
minority of patients (n = 100; 10.5% of patients with BCS) who
reported a high desire to avoid RT and lower surgeon involvement in
the radiation decision (for whom 84.1% received RT). For patients
who received mastectomy, rates also exceeded 90% for the 47 patients
(38%) who reported high surgeon involvement. However, among
patients with mastectomy who reported lower surgeon involvement,
82.1% of those with lower desire to avoid RT received treatment, and
only 63.2% of those with high desire to avoid RT received treatment
(P<.001).

100 1
Z]
)
c
.2 80
—
n‘E (n=135)
4— 60
o
[<b)
o 401
—
c
[<b)
© 201
)
%)
o

0- Patients Patients Patients Patients
Undergoing Undergoing Undergoing Undergoing
BCS Mastectomy BCS Mastectomy
Strong Indications Weaker Indications

Fig 1. Rates of radiotherapy (RT) receipt by surgery type and indication strength.
Higher proportions of patients receive RT after breast-conserving surgery (BCS)
than after mastectomy, both among those with strong indications and among
those with weaker indications. Twenty-three patients had missing information.
Data adjusted for age, comorbidity, site, ethnicity, and education.
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Table 2. Patient Preferences and Interactions With Providers

Patients
Variable No. % Weighted % % Receiving RT* Pt

Surgeon participation in radiation decision < .001

Lower 592 45.0 44.9 74.7

High 690 52.4 51.2 86.5

Unknown 35 2.7 49.0
Desire to avoid radiation exposure <.001

Lower 841 63.9 62.9 87.5

High 370 28.1 27.6 61.6

Unknown 106 8.0 9.5 80.8

Abbreviation: RT, radiotherapy.

5% (ie, for both patient preference items).

“Percent receiving RT calculated within the weighted sample. Patients were categorized as receiving RT if they reported that they had or were going to have
radiation therapy to treat their breast cancer (n = 1,136). Of these, 188 patients reported that they had yet to start radiation.
TP values assessed for differences in likelihood of RT receipt by the categories shown; separate category included for unknown when unknown values exceeded

As listed in Table 3 in a multivariate model including all variables
in Table 1, surgery type (P < .001), indication strength (P < .001), age
(P = .01), comorbidity (P < .001), income (P = .03), and site
(P < .001) were significant. When patient preference and surgeon
involvement variables were added to this model, the same clinical and
sociodemographic variables were significant, and both the patient
preference (P < .001) and surgeon involvement (P < .001) variables
were also significant correlates of RT receipt. No significant interac-
tions were observed in either model except between site and indication
(P =.003 in each model). Patients in LA with weaker indications were
less likely to receive treatment than patients in Detroit with weaker

Pts undergoing mastectomy
with strong indications for RT

Pts undergoing BCS with
strong indications for RT

339

255 139

100

Percent

T T
Lower Surgeon High Surgeon
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to avoid RT

High desire
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Fig 2. Rates of radiotherapy (RT) receipt among patients (Pts) with strong
indications, by surgery type, preference to avoid RT, and provider involvement
level. Among patients with strong indications undergoing breast-conserving
surgery (BCS), even those with a high desire to avoid RT and those reporting
lower levels of surgeon involvement in radiation decisions were likely to receive
RT. In contrast, among patients with strong indications for RT who underwent
mastectomy, a substantial rate of lack of RT receipt was observed in certain
subsets, particularly among those expressing high desire to avoid RT who
reported lower levels of surgeon involvement in the decision process. Rates
adjusted for age, comorbidity, site, ethnicity, and education. Forty-four patients
had missing information.

WWW.jco.org

indications (75.8% in LA and 84.5% in Detroit after BCS; 40.5% in LA
and 54.8% in Detroit after mastectomy). These between-site differ-
ences were much smaller for patients with strong indications (94.2%
in LA and 96.7% in Detroit after BCS; 74.7% in LA and 80.8% in
Detroit after mastectomy).

Table 4 presents the reasons cited by patients who did not receive
RT. Overall, most reported that their doctor said they did not need it
(109 of 181 patients; 60%), but some chose not to get it (29 of 181
patients; 16%). Among patients with strong indications, patients with
mastectomy were much more likely to report that their surgeon did
not discuss RT or that they did not need it than patients with BCS
(72.0% v 44.7%; P = .03).

In this large, population-based study in two metropolitan areas, we
found high rates of RT receipt among patients undergoing BCS but
lower rates among patients undergoing mastectomy. For patients with
strong indications for treatment on the basis of guidelines adopted
before the study period, 95.4% of patients undergoing BCS received
radiotherapy compared with only 77.6% of patients undergoing mas-
tectomy. Despite deliberate oversampling for minority patients, we
did not observe significant differences by ethnicity or education, al-
though we did observe a modest income gradient, as lowest-income
patients were somewhat less likely to receive treatment. Patient pref-
erences and provider interactions were strongly associated with likeli-
hood of RT receipt across surgery types and indication strengths. Most
notably, among patients who received mastectomy and had strong
indications for RT, only 63.2% received RT when desire to avoid
radiation was high and reported surgeon participation in the decision
was low, compared with greater than 90% when surgeon participation
was high. Most patients with strong indications for RT after mastec-
tomy who failed to receive treatment reported that their doctor either
did not discuss RT or said it was not needed.

In recent years, attention has been focused on concerns about
underutilization of adjuvant RT after BCS. RT receipt after BCS has
even been used as a quality indicator.’® The high rate of RT we
observed after BCS among patients with strong indications is en-
couraging, especially because this constitutes the majority of patients

© 2010 by American Society of Clinical Oncology ~ 2399
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Table 3. Logistic Regression Models of Radiation Therapy Receipt
Model 1 Model 2
Variable Odds Ratio 95% Cl P Odds Ratio 95% Cl P
Surgery type < .001 < .001
Mastectomy 1.00 — — 1.00 — —
BCS 5.92 4.62 7.58 4.46 3.34 5.96
Indication strength and sitet .003
Weaker indication, LA 1.00 — — 1.00 —_ —_
Weaker indication, Detroit 2.63 1.82 3.80 2.54 1.68 3.83
Strong indication, LA 6.35 4.72 8.54 7.94 5.60 11.26
Strong indication, Detroit 7.97 4.88 13.03 8.85 5.10 15.34
Comorbidities < .001 < .001
0 1.00 — — 1.00 — —
1 0.79 0.59 1.06 0.78 0.57 1.09
=2 0.47 0.34 0.64 0.48 0.34 0.68
Age, years 0N .005
< 40 1.19 0.62 2.29 0.91 0.45 1.86
40-49 1.27 0.76 2.1 1.22 0.69 2.17
50-59 1.72 1.06 2.79 1.45 0.84 2.50
60-69 0.93 0.62 1.39 0.73 0.47 1.15
=70 1.00 — — 1.00 — —
Ethnicity .815 .553
White 1.00 — — 1.00 — —
Black 1.15 0.84 1l156) 1.20 0.85 1.71
Latina 1.11 0.78 1.58 1.23 0.84 1.81
Other 1.20 0.26 5.60 1.65 0.33 8.31
Income, $ .027 .033
< 20,000 1.00 — — 1.00 — —
20,000-69,999 1.22 0.87 1.71 1.04 0.71 1.52
= 70,000 1.14 0.77 1.70 1.24 0.78 1.95
Unknown 1.73 1.18 2.54 1.71 1.10 2.64
Education .092 121
Not HS graduate 1.00 — — 1.00 — —
HS graduate 1.20 0.81 1.77 1.29 0.83 1.99
Some college 1.22 0.84 1.77 0.88 0.59 1.33
College graduate 1.63 1.08 2.47 1.16 0.73 1.82
Insurance .058 677
None 0.55 0.34 0.92 0.74 0.42 1.31
Medicaid 1.05 0.66 1.69 1.09 0.65 1.82
Medicare 1.19 0.80 1.75 1.04 0.67 1.61
Other 1.00 — — 1.00 — —
Surgeon participation — — — — < .001
Lower — — — — 1.00 — —
High — — — — 2.33 1.80 3.02
Desire to avoid radiation < .001
Lower — — — — 1.00 — —
High — — — — 0.35 0.27 0.44
Abbreviations: BCS, breast-conserving surgery; LA, Los Angeles; HS, high school.
“P values for group variables are reported from Wald tests.
tModel 1: P value for indication strength < .001; P value for site < .001; P value for interaction = .003. Model 2: P value for indication strength < .001; P value
for site < .001; P value for interaction = .003.

with breast cancer who have strong indications for RT. The rate of
post-BCS RT in this population-based study was similar to that recently
reported within National Comprehensive Cancer Network institutions.'!

These results differed, however, from other population-based
studies of RT utilization. Not only older®* but also recent studies™®
that used SEER data alone have suggested substantial underutilization
of RT after BCS. For example, a recent analysis of SEER data suggested
that rates of RT after BCS decreased from 79.4% in 1988 to 66.4% in
2004.° However, the validity of radiation treatment information in

2400 © 2010 by American Society of Clinical Oncology

registry data is limited.® For example, in one study comparing SEER
registry data to medical record review, RT use was accurately captured
by registry data in only 72% of cases.” Some researchers have re-
sponded to concerns about the limitations of registry data by focusing
on the linked SEER-Medicare data set,”** but these studies generally
include women younger than 65 years old and so have limited
generalizability.'>*>° The few studies that have obtained more com-
plete data suggested a higher rate of RT receipt after BCS than registry
studies (84% in a comprehensive chart review study of women treated

JOURNAL OF CLINICAL ONCOLOGY
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Table 4. Reasons for Omission of Radiotherapy by Surgical Option and Indication

Strong Indications

Weaker Indications

Reason BCS (n = 904) Mastectomy (n = 135) BCS (n = 114) Mastectomy (n = 164)
No. not receiving RT 47 25 18 91
Doctor did not discuss 6 6 0 5
Doctor said no need 15 12 11 71
Chose not to 13 3 6 7
Worry about side effects 9 3 1 8
Worry about cost 0 1 1 0
Burden on self or family 2 2 1 0

Abbreviations: BCS, breast-conserving surgery; RT, radiotherapy.

in New York City in 1999 to 2000'° and 86% in a study surveying
hospital cancer registrars about patients diagnosed in 1994°), but these
estimates are now dated. Studies that are dated or that rely on incom-
plete data cannot provide information to evaluate whether quality
initiatives have been successful, nor are they helpful in guiding ongo-
ing quality improvement efforts.

Less attention has been paid to the receipt of radiation after
mastectomy for patients who need it. The moderate rate of RT after
mastectomy observed even in patients with strong indications sug-
gests that a substantial minority of patients with breast cancer remain
undertreated. In our study, we defined a subgroup of patients for
whom RT was strongly indicated on the basis of clinical guidelines.*
In these patients, the absolute risk of locoregional recurrence exceeds
30% in the absence of RT and is reduced by two thirds with RT,
yielding a survival benefit. Yet, even among patients with strong indi-
cations for treatment, those undergoing mastectomy were substan-
tially less likely to receive RT than those undergoing BCS, despite
similar expected benefit. This gap was particularly pronounced when
provider participation in the radiation decision was reported to be low
and patient desire to avoid radiation was high.

Among patients with weaker indications, we also observed higher
RT receipt among those undergoing BCS than those undergoing mas-
tectomy. Our finding that receipt of RT for patients with weaker
indications was lower in LA than Detroit underscores that there may
be controversy among clinicians for this group (in contrast to the
group with strong indications, who had similar rates of RT receipt
regardless of site).*” In the Cancer and Leukemia Group B (CALGB)
trial that defined a group of patients who might consider RT omission
after BCS (ie, women age 70 years and older with stage I, estrogen
receptor—positive disease), the 5-year risk of local recurrence was only
4% after BCS and tamoxifen alone.”” In contrast, in the largest Amer-
ican series of patients undergoing mastectomy with involvement of
one to three axillary nodes (who constitute the majority of patients
with mastectomy with weaker indications), the risk of locoregional
failure in the absence of RT was 13%.”*° Thus, although legitimate
clinical uncertainty influences decision-making in the group of pa-
tients with weaker indications, our finding of substantially higher rates
of RT among patients undergoing BCS with weaker indications—
rates that exceed even the rates of RT received by patients who received
mastectomy with strong indications—seems remarkable, especially
because RT for patients undergoing BCS with weaker indications is
unlikely to yield a survival benefit, whereas RT after mastectomy yields
a survival advantage that could be as high as 10% in patients with
strong indications.

WwWw.jco.org

In the population in which we observed substantial
underutilization—patients with mastectomy—provider involvement
was an important correlate of RT receipt. Even patients who expressed
preferences to avoid RT were highly likely to receive it if their surgeons
were highly involved in the decision process. Patients who did not
receive radiation after mastectomy were most likely to report that their
providers had either failed to discuss RT or had failed to recommend
it. Because most patients with lymph node involvement receive adju-
vant chemotherapy before RT, discussions between patients and sur-
geons may take place many months before the delivery of RT.
Therefore, educational efforts targeting both surgeons and medical
oncologists may be important in improving rates of RT receipt in this
population, as may be the development of tailored decision aids that
encourage communication between patients and providers.*"*?

This study has several strengths, including a large, diverse patient
sample and access to both clinical data and patient reports of treat-
ment receipt, individual socioeconomic characteristics, patient pref-
erences, and provider interactions. Nevertheless, several limitations
merit comment. First, the location of the study in the greater Detroit
and LA metropolitan areas may limit the generalizability of the find-
ings, particularly to more rural areas. Second, our measures were
drawn from patient self-report, which may be prone to bias. Although
there is no clear gold standard for comparison, our measure of self-
reported RT receipt has strong face validity, because patients surveyed
months after diagnosis should accurately recall whether or not they
received radiation treatment. Furthermore, self-reported RT receipt
was highly and logically correlated with clinical and treatment factors
that direct radiation treatment recommendations. Patient recall of
communication issues may be more prone to bias, however. Third,
although the sample size was adequate to detect substantial differ-
ences, power to detect modest differences was more limited. Finally,
although the response rate to this survey was high, it is possible that
selection bias may also have influenced our results.

Our findings have important implications for physician behavior
and clinical policy. The results suggest that we have largely achieved
success in the appropriate use of RT after BCS in metropolitan areas
like those we studied, but more attention needs to be paid to the use of
RT after mastectomy. We found that surgeon participation in the RT
decision was a powerful correlate of use. This underscores the need to
focus physician attention on potential gaps in treatment delivery. We
also found that patient concerns about radiation were negatively asso-
ciated with RT use. This is important because patients with these
concerns may choose mastectomy with the intention of avoiding
radiation, resulting in a higher prevalence of these concerns in patients

© 2010 by American Society of Clinical Oncology 2401



undergoing mastectomy than undergoing BCS.*® Thus, it is important
to consider these concerns when informing these patients about RT.
Our findings suggest that initiatives to ensure that surgeons are in-
formed about the role of RT after mastectomy, to encourage provider
participation in the postmastectomy RT decision, and to improve
patient education in this setting, would further optimize care for

patients with breast cancer.
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