1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Med Care. Author manuscript; available in PMC 2018 July 31.

-, HHS Public Access
«

Published in final edited form as:
Med Care. 2013 June ; 51(6): 494-502. d0i:10.1097/MLR.0b013e31828d4d0c.

Is Medical Home Enrollment Associated With Receipt of
Guideline-Concordant Follow-up Care Among Low-Income
Breast Cancer Survivors?

Stephanie B. Wheeler, PhD, MPH"1# Racquel E. Kohler, MSPH", Ravi K. Goyal, MST,
Kristen H. Lich, PhD, MHSA", Ching-Ching Lin, MHS", Alexis Moore, MPHT, Timothy W.
Smith, MPAS, Cathy L. Melvin, PhD, MPH', Katherine Reeder-Hayes, MD, MBA*, and Marisa
E. Domino, PhD*#

*Department of Health Policy and Management, University of North Carolina, Chapel Hill, NC

TLineberger Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC

*Cecil G. Sheps Center for Health Services Research, University of North Carolina, Chapel Hill,
NC

8Department of Family Medicine, University of North Carolina, Chapel Hill, NC

ICollege of Medicine, Medical University of South Carolina, Charleston, SC

Abstract

Background—Community Care of North Carolina (CCNC) initiated an innovative medical
home program in the 1990s to improve primary care in Medicaid-insured populations. CCNC has
been successful in improving asthma, diabetes, and cardiovascular outcomes but has not been
evaluated in the context of cancer care. We explored whether CCNC enrollment was associated
with guideline-concordant follow-up care among breast cancer survivors.

Methods—Using state cancer registry records matched to Medicaid claims, we identified women
18 to 64 years old who were diagnosed with stage 0, I, Il, or unstaged breast cancer from 2003 to
2007 and tracked their monthly CCNC enrollment. Using published American Society for Clinical
Oncology guidelines to define our outcomes, we employed multivariate logistic regressions to
examine, as a function of CCNC enrollment, receipt of mammogram and at least 2 physical
examinations/ history-taking visits within observational windows consistent with the guidelines.

Results—Of the 840 women, approximately half were enrolled into the CCNC for some time
during the study period. Between 40% and 85% received follow-up mammogram in accordance
with guidelines, with significant variation by CCNC status, and 95% of women received at least 2
physical examinations/history-taking visits. In multivariate models, increasing months of CCNC

Reprints: Stephanie B. Wheeler, PhD, MPH, 135 Dauer Drive, 1103C McGavran-Greenberg Hall, CB 7411, Chapel Hill, NC
27599-7411. stephanie_wheeler@unc.edu.

The authors declare no conflict of interest.

Supplemental Digital Content is available for this article. Direct URL citations appear in the printed text and are provided in the
HTML and PDF versions of this article on the journal’s Website, www.lww-medicalcare.com.


http://www.lww-medicalcare.com

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wheeler et al. Page 2

enrollment was significantly positively associated with receipt of follow-up mammogram but not
with physical examinations/history-taking visits.

Conclusions—Results suggest that CCNC enrollment is associated with guideline-concordant
follow-up care for Medicaid-insured survivors. Given the growing population of cancer survivors
and increased emphasis on primary care medical homes, future studies should explore what factors
are associated with medical home participation and whether similar findings are observed with
extended follow-up.
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Cancer survivors are a population with complex and dynamic health needs.1~3 After an
intensive cancer therapeutic period, many survivors subsequently “fall through the cracks” in
the health care system, failing to receive appropriate follow-up surveillance and supportive
care coordination.* The quality of survivorship care varies widely, despite the existence of
cancer surveillance and management guidelines for most common cancers.3-6 One challenge
in managing cancer survivors is the lack of clarity regarding which provider—the oncologist
or the primary care physician—is responsible for ensuring appropriate survivorship care.’

The role of primary care practitioners (PCPs) in caring for the growing cancer survivor
population is becoming increasingly important.1-8:9 Most cancer survivors will transition, at
some point, from care largely provided by the oncologists to care largely provided by the
PCPs.” Because cancer surveillance remains important and many survivors have persistent
late effects associated with cancer therapy,1® PCPs must be familiar with and capable of
providing survivorship care in concordance with clinical guidelines. However, 21%-50% of
PCPs do not feel sufficiently knowledgeable about the cancer surveillance guidelines,?11
and 48% of PCPs express challenges promoting cancer-related risk reduction.? In addition,
PCPs should be fully informed of the oncology care their patients received, which requires
good communication between the PCPs and oncology care teams.12 Unfortunately, only
20%-30% of survivors feel that their PCPs and oncologists communicate well about their
treatment. 1113

Despite these challenges, PCPs are well positioned to manage complex survivorship care
needs and are capable of providing high-quality survivorship care that monitors for
symptoms of recurrence and assures timely oncology referrals.2"®> One study randomly
assigned breast cancer survivors to follow-up with either their PCPs or oncologists and
found that PCPs detected serious recurrence events at the same rate as the oncologists and
that both groups had similar health-related quality of life scores and levels of anxiety.”
Importantly, patients followed by PCPs tend to receive more appropriate noncancer
preventive care than those seen by oncologists alone.1:8: Not surprisingly, general health
promotion is often overlooked by oncologists because the primary interest of oncologists is
monitoring for cancer recurrence, when in fact, many adult cancer survivors are at risk for
and will die from cardiovascular disease, stroke, or diabetes complications rather than
recurrent cancer.
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The medical home is an evolving concept of care led by a medical provider with the capacity
to direct and coordinate the provision of comprehensive, high-quality, accessible,
community-based care.1415 In NC and elsewhere, medical homes have been shown to
improve disease management, ensure receipt of general preventive services, reduce the risks
of medication contraindications, reduce health disparities, and create efficiency gains.16:17
Moreover, medical homes may be useful in improving cancer survivorship care, given that
the management of cancer survivors requires coordination of multiple medications,
providers, and procedures to ensure optimal cancer follow-up and management of noncancer
health care needs 18-21

Community Care of North Carolina (CCNC) is an innovative medical home program
initiated in the 1990s to enhance primary care case management in vulnerable populations
insured by Medicaid. Medicaid patients whose providers are members of one of the CCNC
networks throughout the state are enrolled into a CCNC medical home, and their providers
and the network receive per member per month payments for care coordination.18 Medicaid
beneficiaries who are not enrolled in a CCNC medical homes receive care through a more
generic primary care case management program or through fee for service.1® The medical
homes model in NC, or elsewhere, has not been studied empirically in the context of
improving cancer care, although many have proposed using medical home shared-care
concepts to coordinate cancer survivorship care.22:18.20 Capitalizing on NC’s use of medical
homes for its Medicaid population, the purpose of our research was to examine whether
adherence to cancer survivorship guidelines as set forth by the American Society for Clinical
Oncology (ASCO)® was higher among CCNC enrollees. We focused our efforts on breast
cancer because it is one of the most commonly diagnosed malignancies in women?23 and has
good prognosis when diagnosed early. As a result, we identified a large number of breast
cancer survivors in our Medicaid population of interest.

METHODS

Data Sources

Our dataset was created using NC Central Cancer Registry and Medicaid claims to identify
women diagnosed with incident stage 0, I, 11, or unstaged breast cancer in the years 2003-
2007, using a previously published protocol.2* The combined dataset consisted of patient
demographics, tumor information, claims for emergency, inpatient, and outpatient services,
and prescription drugs paid for by Medicaid.

Study Population

We restricted our analyses to women who were 18 to 64 years old during our study period.
Women aged 65 and older at the time of diagnosis were excluded because our focus was on
younger, Medicaid-insured, breast cancer patients, a relatively understudied population that
may have less comorbidity and different patterns of health care use when compared with
older women. Eligible women were fully enrolled in Medicaid (excluding partial duals) at
least 1 month before their index breast cancer diagnosis and at least 12 of 15 months
postdiagnosis (to balance the need to capture complete claims for cancer treatment with the
recognition that Medicaid enrollment can sometimes be transient). We excluded cases
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diagnosed at autopsy or death certificate?® and cases dying of any cause in the same month
as diagnosis. We also excluded a very small number of cases with an additional primary
cancer diagnosis within 1 year of the index diagnosis (n = 28) because the vast majority of
early-stage breast cancer patients will not experience a second cancer within this time frame,
and those who do are very different in terms of their health and health care utilization.2> We
were not able to determine whether sample participants experienced breast cancer recurrence
because of the fact that the NC Central Cancer Registry does not capture same-breast
recurrences, and there is no standardized, validated approach for identifying same-breast
recurrences in claims data, because of the lack of specificity in coding around laterality.2
Finally, we required at least 12 of 15 months of Medicaid enrollment during each time
window, we sought to observe the outcome of interest. We explored how these decisions
affected our sample characteristics and outcomes in sensitivity analyses. Inclusion/exclusion
criteria are summarized in Figure 1.

Dependent Variables

Dependent variables were inspired by ASCO guidelines,® which state that (1) first follow-up
mammogram should be received 1 year after the initial diagnostic mammogram among
women not receiving radiation therapy (RT); (2) first post-RT mammogram should be
received 6 months to 1 year after RT completion among women receiving RT; and (3)
history-taking/physical examination should be received every 3—6 months for the first 3
years after primary therapy completion. In accordance with these guidelines, we developed 3
sets of quality of care measures examining: receipt of first follow-up mammogram in the 15-
month period postdiagnosis for women not receiving RT (cohort 1); receipt of first follow-up
mammogram in the 15-month period after RT completion (as reflected by the last claim date
associated with a primary RT cycle) for women receiving RT (cohort 2); and receipt of at
least 2 visits with history-taking/physical examination in the 15-month period after primary
treatment completion among women who received primary treatment within 15 months of
diagnosis (cohort 3). We defined the latter observational window by identifying the dates of
all treatment-related procedural codes in the claims postdiagnosis. We then identified the last
treatment (surgery, RT, or chemotherapy) received before a 90-day gap in any therapy. We
then defined the last claim date associated with that treatment as the date of completion of
primary therapy.2’ Although ASCO guidelines recommend that follow-up mammography
and physical examinations should be received within 12 months, we extended our time
window from 12 to 15 months to allow possible scheduling delays and late claims filing.
Table 1 summarizes our patient cohort definitions, variable measurement windows, and
modeling approach.

Procedural codes used to identify services can be found online (Table, Supplemental Digital
Content 1, http:/links.lww.com/MLR/A436). Mammograms received within 30 days of
diagnosis were excluded as these likely reflect diagnostic work up rather than surveillance.
Differentiating mammography intent any further is not straightforward in insurance claims
data (eg, distinguishing symptom-driven mammography vs. general surveillance
mammography vs. diagnostic mammography).28
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Independent Variables

Patients were identified as being in the CCNC program in any given month when a
management fee was paid to both the PCP and the CCNC network in the corresponding
month (Table, Supplemental Digital Content 1, http://links.lww.com/MLR/A436). For each
of the analyses described above and in Table 1, months of CCNC enrollment was measured
in the 15-month period postdiagnosis (cohort 1); 15-month period post-RT completion
(cohort 2); and 15-month period after primary therapy completion (cohort 3). In the final
models, we included the number of months of medical home enrollment and its quadratic
form.

Control Variables

On the basis of the previous research, we included 3 categories of control variables that are
associated with health care services utilization among breast cancer patients—
sociodemographic, clinical (overall and tumor-related), and cancer therapeutic
characteristics.2%-31 Patient sociodemographic measures included race/ethnicity, age at
diagnosis, rural/urban residence at diagnosis,32 reason for Medicaid eligibility, and diagnosis
year. For Medicaid eligibility categorization, we included indicators for full dual enroliment
in Medicare, enrollment in the Breast and Cervical Cancer Control Program (BCCCP), and
being classified as aged/ blind/disabled for Medicaid eligibility for any of the months
corresponding to the observational window of each analysis (Table 1).

Clinical variables measured included cancer stage at diagnosis, hormone receptor positivity
at diagnosis, and presence of comorbid conditions. Stage was derived from the American
Joint Committee on Cancer grouping; Surveillance, Epidemiology and End Results
summary stage or Tumor, Node, and Metastasis was used when the American Joint
Committee on Cancer was not available. Hormone receptor positivity was coded as positive
or elevated estrogen, or positive or elevated progesterone receptor status. Presence of
comorbid conditions was determined using the breast cancer—specific National Cancer
Institute Combined Index33 modified to use any available claims from the index diagnosis
month through 15 months postdiagnosis.

Therapeutic characteristics of interest that defined our patient cohorts and observational time
windows and that may also influence subsequent health services utilization included receipt
of breast cancer surgery [no surgery, breast conserving surgery (BCS) only, mastectomy
only, or both BCS and mastectomy], RT, and chemotherapy. We assume that these measures
are characteristics of the women and their tumors rather than endogenous choices about
therapeutic options. Breast cancer treatments were identified using relevant diagnostic and
procedural codes from Medicaid claims (Table, Supplemental Digital Content 1, http://
links.lww.com/MLR/A436).

Statistical Analysis

Continuous variables were summarized by their means and SDs and compared with CCNC
status using ttests. The XZ statistic was used to test overall associations for each categorical
covariate by CCNC status. We used multivariate logistic regression to examine, as a function
of CCNC status, receipt of mammogram within 15 months of diagnosis among women who
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did not receive RT (cohort 1); receipt of mammogram within 15 months of RT completion
among women who received RT (cohort 2); and receipt of at least 2 physical examinations/
history-taking visits within 15 months of primary therapy completion (cohort 3). Of those
who received at least 2 visits, we estimated using Ordinary Least Squares regression the total
number of visits as a function of CCNC enrollment (cohort 3) (Table 1).

We examined functional form of age, comorbidity, and year of diagnosis using z statistics
and -2 Log Pseudolikelihood and ultimately used the continuous form of age, categorical
specifications of comorbidity, and categorical specifications of year of diagnosis. On the
basis of feedback received from an expert advisory committee (described in detail below),
we included an interaction term for BCCCP-by-urban residence to reflect potentially
stronger relationships between the BCCCP program and survivorship care quality in urban
areas (where BCCCP is better resourced and more accessible to women in need).

We report average marginal effects on predicted probabilities because odds ratios are often
misinterpreted and misunderstood, particularly when interaction terms are used.3* In our
analysis, a marginal effect for any given explanatory variable can be interpreted as the
average difference in the predicted probability of the outcome based on changing values of
that explanatory variable, relative to other covariates, across all observations in the
estimation sample.3® SEs for marginal effects were estimated using the Delta method,3*
from which we report 95% confidence intervals using the “margins” command in STATA
12.0 (StataCorp, College Station, TX).

Expert Advisory Committee

RESULTS

To enable us to better interpret our research findings, to reflect meaningfully upon the
limitations of our data, and to plan for future community and CCNC research engagement,
we assembled an expert advisory committee early in the research process. The 10-member
committee included oncologists, PCPs, a breast cancer survivor, an advocate, a nurse
navigator, Medicaid and uninsured case/social workers, and CCNC and other statewide
organizational leaders.

A total of 840 women were included in our overall sample, of which 429 were included in
cohort 1, 307 were included in cohort 2, and 612 were included in Cohort 3 analyses (Fig.
1). Table 2 depicts bivariate descriptive statistics, by medical home status, in cohorts 1, 2,
and 3. Overall, average age at cancer diagnosis was 50.3 years, 44% of women were non-
Hispanic white, 43% were non-Hispanic black, and almost two thirds lived in an urban area.
Approximately half were involved in a CCNC medical home at any point during our study
period, with significant variation in CCNC enrollment by patient sample characteristics
(Table 2). Comparing our final overall analytic sample (which required at least 12 of 15 mo
Medicaid enrollment postdiagnosis) with the complete sample of women enrolled in
Medicaid for any amount of time, CCNC participation for any period of time was higher in
our final overall analytic sample (51%) when compared with the complete sample (30%).
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Among women not receiving RT (cohort 1), 45% received follow-up mammogram within 15
months postdiagnosis, and mean time to first follow-up mammogram was 289 days
postdiagnosis. Among women receiving RT (cohort 2), 81% received follow-up
mammogram within 15 months post-RT completion, and mean time to first follow-up
mammogram was 165 days post-RT completion. Approximately 52% of women in the RT
group received a follow-up mammogram before the recommended 6 months post-RT
completion.

Table 3 depicts average marginal effects indicating differences in the probability of receipt
of follow-up mammogram based on multivariate logistic regressions. In cohort 1, number of
months of CCNC enrollment was significantly positively associated with receipt of follow-
up mammogram within 15 months postdiagnosis (= 0.021). In other words, each
additional month of CCNC enrollment corresponds to a 1.2% point increase in the
probability of receiving a follow-up mammogram within the observational time period. In
cohort 2, CCNC participation was significantly positively associated with receipt of follow-
up mammogram within 15 months post-RT completion (2= 0.031). In other words, each
additional month of CCNC enrollment corresponds to a 1.4% point increase in the
probability of receiving a follow-up mammogram within the observational time period. The
results for physical examination/history-taking visits (cohort 3) are presented in Table 4. We
found no statistically significant differences in this outcome by CCNC status.

CONCLUSIONS

This study examined the relationship between CCNC enrollment and adherence to ASCO
surveillance and follow-up guidelines in a population of low-income women with breast
cancer. Our findings indicate that CCNC enrollment is associated with increased probability
of receiving timely follow-up mammography. More broadly, results of this study suggest
that primary care medical homes may be associated with improved follow-up care among
Medicaid-insured breast cancer survivors. To our knowledge, this is the first study to
demonstrate the potential benefits of primary care medical homes for cancer survivors.
Although our analyses preclude us from commenting definitively on causal relationships,
these findings point to the need for more research to identify how primary care medical
homes can be helpful in the context of cancer survivorship care quality.

In this study, a large number of women failed to receive guideline-concordant follow-up
mammogram within recommended time windows, a concerning finding that is consistent
with other studies.2536 Another potential indicator of poor access to care and quality of care
was the fact that 12%—-27% of women did not receive any surgery (depending on the cohort
examined). Many of the women who did not undergo surgery had missing stage information.
In multivariate analyses, receiving no surgery was associated with lower probability of
guideline-recommended follow-up mammogram, further suggesting poorer quality of
survivorship care in these women. In addition, between 31% and 51% of women received
both BCS and mastectomy, which may indicate insufficient initial surgical procedures. In
contrast, there is some overlap in billing codes used to identify surgical biopsies (a
diagnostic procedure) and breast conserving surgery (a therapeutic procedure); it is therefore
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possible that some women classified as receiving BCS followed by mastectomy;, in fact,
received diagnostic surgical biopsies as opposed to therapeutic BCS.

As with any observational study, limitations exist. First, because we used claims data linked
to cancer registry data, we did not have access to patients” medical records. Thus, we lacked
potentially important contextual information such as quality of patient-provider
communication and detailed information about laterality, which would reflect whether a
radical bilateral mastectomy had been received previously. Unfortunately, identifying
bilateral mastectomies from claims data is prone to measurement error.3’ Moreover, we only
observed procedures corresponding to claims paid by Medicaid, therefore, some procedures
may be underascertained. Nevertheless, using these data, we were able to document overall
patterns of care by CCNC status for an important vulnerable subpopulation of women, and
we have no reason to think that such measurement issues would be differential by CCNC
status, biasing our results in any particular direction. Second, our NC-specific findings may
not be generalizable to other states. Nonetheless, the CCNC program has been heralded
nationally as innovative and effective in enhancing care coordination; therefore, because NC
is a national model in this respect and has one of the largest Medicaid programs in the
country, providing additional data on the potential benefits of CCNC, as we have done here,
is important. Finally, because of a limited sample size, we do not control for selection into
the CCNC program and therefore cannot rule out that the factors that drive women to CCNC
providers over other Medicaid providers are responsible for the relationships observed. It is
also possible that areas with CCNC network providers have other health care resources such
as survivor support groups that influence follow-up care. Such unmeasured factors were not
available in our data and may confound the relationship between CCNC enrollment and
receipt of high-quality survivorship care.

Strengths of this study include its novelty in examining patterns of cancer survivorship care
within primary care medical homes. We had a unique opportunity to capitalize on the
existing CCNC program that has been shown to improve non-cancer care coordination. To
our knowledge, this study is the first to document that shared-care models like CCNC are
associated with higher quality cancer survivorship care. Another strength is our approach to
outcome measurement, which reflects published, evidence-based guidelines for breast
cancer surveillance and follow-up.® Finally, bringing an expert advisory committee into our
research process allowed us to (a) better understand and interpret findings from data
analyses; (b) reflect upon care processes in community settings; and (c) prepare for
community involvement in future research and implementation efforts aimed at improving
survivorship care.

Breast cancer, like other chronic illnesses, poses significant expense to Medicaid and other
insurers.18 Better monitoring and coordination of survivorship care through primary care
medical homes can help reduce additional cancer-related cost burden, lead to earlier
detection of recurrences, improve patient satisfaction and quality measures, ensure a more
efficient and equitable system, and eliminate costly redundancies.238 In addition, using
novel care models like CCNC may improve patient satisfaction, enhance provider-to-
provider communication, and reduce the burden of follow-up care on oncology specialists.
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Results from our study can be used to inform initiatives elsewhere to improve quality of
survivorship care building upon the innovative medical homes approach.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Breast cancer cases (stage 0-ll or unknown stage) diagnosed in 2003-2007 and enrolled
in Medicaid at diagnosis, female only, N=1,264
INCLUDED EXCLUDED
No 2 cancer diagnosed Cases with 2" cancer within one
N=1,236 year of first diagnosis
N=28
A
Not identified at death or autopsy Cases identified at autopsy or
N= 1,228 death certificate
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r
Ages 18-64 Older than 65 years
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Enrolled in Medicaid =12 of Not enrolled in Medicaid 12
15 months after diagnosis months after diagnosis
N= 843 N= 382
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Not partially dual eligible Partially dual eligible for Medicare
N= 840 N=3
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radiation within therapy within
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p P Medicaid >12 Medicaid 212
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FIGURE 1.

Inclusion and exclusion criteria and cohort selection.
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Average Marginal Effects on Follow-up Mammaography for Breast Cancer Survivors From Multivariate

Logistic Regression

Cohort 1NoRTT

Cohort 2RTT

Marginal Effect on
MM

Within 15 mo of

Marginal Effect on
MM

Within 15 mo of RT

Diagnosis 95% CI 95% ClI
Months in medical home 0.012 0.002, 0.023™ 0.014 0.001, 0,027
Clinical characteristics
Comorbidity index
Score 0 (reference category)
Score >0 <1 -0.014 -0.112, 0.084 -0.014 -0.104, 0.076
Score 21 <2 -0.026 -0.208, 0.156 -0.026 -0.192, 0.140
Score 22 -0.090 -0.391, 0.210 -0.244 ~0.451, -0.038**
Tumor stage
Stage 0 (reference category)
Stage 1 -0.002 -0.118,0.113 0.124 0,002, 0.249*
Stage 2 —0.182 -0.307, -0.056 " 0.141 -0.005, 0.288
Stage unknown -0.038 -0.207, 0.131 0.057 -0.096, 0.210
Hormone receptor positive 0.015 -0.092, 0.123 0.084 -0.005,0.172*
Sociodemographic
Age 0.006 0.000,0.011 %% 0.003 -0.002, 0.009
Race
White (reference category)
Black 0.007 -0.092, 0.105 -0.034 —-0.123, 0.056
Hispanic -0.024 -0.244, 0.196 -0.068 -0.323, 0.186
Other 0.027 -0.234,0.287 -0.109 -0.309, 0.091
Multiple 0.055 -0.125, 0.236 -0.105 —0.240, 0.030
Urban residence -0.034 -0.130, 0.062 -0.048 -0.126, 0.030
ABD classification -0.080 -0.200, 0.039 -0.063 -0.175, 0.049
BCCCP participation 0.151 ~0.026,0.328™ -0.036 -0.180, 0.109
Fully dual eligible 0.042 -0.077, 0.160 0.129 0.023,0.235™
Year of diagnosis
2003 (reference category)
2004 0.049 -0.111, 0.208 -0.090 -0.216, 0.035
2005 -0.015 -0.161, 0.132 -0.004 -0.118, 0.109
2006 0.058 -0.099, 0.214 -0.062 —-0.173, 0.049
2007 0.068 -0.084, 0.220 -0.104 -0.274, 0.066

Therapeutic characteristics

Surgery type

Med Care. Author manuscript; available in PMC 2018 July 31.
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Cohort 1NoRTT

Cohort 2RTT

Marginal Effect on
MM

Within 15 mo of

Marginal Effect on
MM

Within 15 mo of RT

Diagnosis 95% CI 95% ClI
Both BCS and mastectomy (reference
category)
No surgery -0.234 -0.362, -0.106 xAX -0.116 -0.222, -0.010 *x
Breast conserving surgery only -0.059 -0.225, 0.106 0.101 -0.033, 0.236
Mastectomy only 0.027 -0.089, 0.143 -0.261 -0.386, -0.137
Chemotherapy 0.097 -0.003,0.197* 0.004 -0.116, 0.124
Observations 429 307

Interaction term BCCCP x urban included.

Hok:

*
P<0.01,
Ak
P<0.05,
*
P<0.1.

fReceipt of radiation within 15 mo of diagnosis.

ABBD indicates aged/blind/disabled; BCCCP, Breast and Cervical Cancer Control Program; BCS, breast conserving surgery; Cl, confidence

interval; MM, mammography; RT, radiation therapy.
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Average Marginal Effects on Physical Exams for Breast Cancer Survivors After Primary Therapy” From 2-part

Model

Cohort 3a

Cohort 3b

Marginal Effect on

Marginal Effect on

Receipt of No. Physical
2 Physical Examst 95% Cl Examst 95% Cl
Months in medical home 0.001 -0.007, 0.008 -0.066 -0.197, 0.065
Clinical characteristics
Comorbidity index
Score 0 (reference category)
Score >0 <1 -0.021 -0.056, 0.015 3.907 2.419, 5.396 ***
Score >18 0.045 -0.038,0.128 6.874 4.298,9.450
Tumor stage
Stage 0 (reference category)
Stage 1 -0.040 0,086, 0.006 ™ 0.043 -1.745,1.832
Stage 2 -0.039 -0.092, 0.014 -1.705 -3.776, 0.366
Stage unknown -0.013 -0.088, 0.061 -2.060 -4.901,0.782
Hormone receptor positive 0.052 0.014, 0.090 ™ 0.221 -1.357, 1.800
Sociodemographic
Age -0.004 -0.006, —0.001 *** -0.058 -0.149, 0.033
Race
White (reference category)
Black -0.034 -0.072,0.004* —2.702 -4.163, -1.240 "
Hispanic -0.052 -0.126, 0.022 -1.127 -5.110, 2.856
Other -0.118 ~0.225, -0.011™* -3.254 -8.576, 2.069
Multiple -0.049 -0.110, 0.011 -1.534 —-4.224, 1.156
Urban residence -0.047 -0.078, -0.016 *** -0.843 -2.255, 0.569
ABD classification 0.027 -0.028, 0.081 2.625 0.743, 4507
BCCCP participation 0.016 -0.032, 0.064 2371 -0.205, 4.948
Fully dual eligible 0.029 -0.012,0.071 -0.191 -1.948, 1.565
Year of diagnosis
2003 (reference category)
2004 -0.011 -0.048, 0.025 -0.187 —-2.452,2.078
2005 -0.066 ~0117, -0.015™* -0.318 -2.620, 1.984
2006 -0.028 -0.071,0.015 -1.797 -4.109, 0515
2007 -0.078 -0.138, -0.017™* -1.765 -4.289, 0.759

Therapeutic characteristics

Surgery type

Both BCS and mastectomy (reference
category)
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Cohort 3a Cohort 3b
Marginal Effect on Marginal Effect on
Receipt of No. Physical
2 Physical Examst 95% ClI Examst 95% Cl
No surgery -0.040 -0.095, 0.014 -0.823 -3.206, 1.560
Breast conserving surgery only 0.027 -0.024, 0.079 0.205 -1.778, 2.188
Mastectomy only 0.045 -0.006, 0.096 * -0.324 -2.209, 1.561
Chemotherapy 0.067 0.022,0.113™ 4.689 3.132,6.247
Radiation 0.056 0.016, 0.095 1.301 -0.237,2.839F
Observations 612 581

Interaction term BCCCP x urban included.
A A
P<0.01,
Ak
P<0.05,
*
P<0.1.
o . . . . .
Receipt of primary therapy within 15 mo of diagnosis.

12‘Physical exams received within 15 mo of completion of primary therapy.

§Comorbidity categories were combined due to small cell sizes.

ABD indicates aged/blind/disabled; BCCCP, Breast and Cervical Cancer Control Program; BCS, breast conserving surgery; Cl, confidence

interval.
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