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Abstract

Purpose—To determine if disparities exist in survivorship care experiences among older breast
cancer survivors by breast cancer characteristics, race/ethnicity, and socioeconomic factors.

Methods—A total of 19,017 female breast cancer survivors (= 65 at post-diagnosis survey)
contributed data via SEER-CAHPS data linkage (2000-2019). Analyses included overall and
stratified multivariable linear regression to estimate beta () coefficients and standard errors (SE)
to identify relationships between clinical cancer characteristics and survivorship care experiences.

Results—Minority survivors were mostly non-Hispanic (NH)-Black (8.1%) or NH-Asian

(6.5%). Survivors were 76.3 years (SD = 7.14) at CAHPS survey and were 6.10 years (SD =

3.51) post-diagnosis on average. Survivors with regional breast cancer vs. localized at diagnosis
(8=1.00, SE = 0.46, p=0.03) or treated with chemotherapy vs. no chemotherapy/unknown

(8= 1.05, SE = 0.48, p=0.03) reported higher mean scores for Getting Needed Care. Results
were similar for Overall Care Ratings (8= 0.87, SE = 0.38, p=0.02) among women treated

with chemotherapy. Conversely, women diagnosed with distant breast cancer vs. localized reported
lower mean scores for Physician Communication (B = — 1.94, SE = 0.92, p= 0.03). Race/
ethnicity, education, and area-level poverty significantly modified several associations between
stage, estrogen receptor status, treatments, and various CAHPS outcomes.

Conclusion—These study findings can be used to inform survivorship care providers treating
women diagnosed with more advanced stage and aggressive disease. The disparities we observed
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among minority groups and by socioeconomic status should be further evaluated in future research
as these interactions could impact long-term outcomes, including survival.
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Introduction

According to the National Cancer Institute (NCI) [1], there are more than 3.8 million breast
cancer survivors in the United States (US), with this number only expected to increase.

In 2019, it is estimated that 60% of these survivors are over the age of 65 at the time

of initial breast cancer diagnosis [2]. Breast cancer mortality rates have decreased across
all racial and ethnic groups since 1988; however, breast cancer-specific deaths for women
were highest among Asian/Pacific Islander (5.6%), non-Hispanic Black (NHB) (4.5%), and
Hispanic (4.4%) women [3].

A recent study found US minority women were 24% more likely to be diagnosed with
advanced stage breast cancer (regional or distant) compared to non-Hispanic white (NHW)
women, and therefore, are more likely to die from their cancer [4]. More specifically, NHB
women are more likely to experience triple-negative breast cancer (estrogen receptor [ER]-,
progesterone receptor [PR]-, and HER2-), which grows and spreads faster and has limited
treatment options [5]. As minority women are more likely to experience more advanced
stages and more aggressive types of breast cancer at diagnosis [6], they also experience
lower levels of appropriate therapies, such as radiation and chemotherapy treatments [7].
Time from oncology consultation to start of treatment was greater than three months for
22.4% of Black women versus 14.3% of NHW women in one study, while another reported
that 10% of minority women waiting = 60 days to initiate treatment [8]. Minority women
were more likely to begin chemotherapy and radiation during later stages and were more
likely to become nonadherent [7], which also increases the chance of worsened disease and
breast cancer-specific mortality and morbidity [6].

Considering these disparities, focus has shifted to quality of care for breast cancer survivors,
and more specifically, among those of minority and other hard-to-reach groups. Racial/
ethnic differences in breast cancer survivorship care quality remains an intersectional and
multilevel problem. Women with more aggressive tumors may involve more intensive
treatments and therefore, may indicate more long-term treatment. In a study of older breast
cancer survivors, minority women reported poor communication and care coordination,
especially once active treatment has concluded, resulting in increased frustration and
confusion concerning survivorship care and engagement in their own ongoing care [9,

10]. The combination of neglect and potential treatment side effects may also affect
post-treatment quality of care perceptions, where those with chemotherapy, for instance,
have trouble concentrating on future directions and care coordination both during and

after treatment [9]. It has also been reported that the transition from active treatment to
survivorship can be damaging, as care not only from physicians and specialists, but also
from family and friends, seems to drop suddenly upon completion of treatment [11].
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Socioeconomic position also impacts the quality of care and likelihood of survival, as
quality of care, both during treatment and afterward, depends on financial and physical
access including barriers to treatment due to transportation, residential locale, time, and
difficulty navigating the healthcare system and multiple specialists [12]. Disparities exist

in treatment availability and options, especially for those living in rural locations [13]

and timeliness of initial treatment [14]. Some research has suggested that physician
communication plays a role, but patient access to treatment centers, patient preference,

and out-of-pocket costs of treatment may directly impact the quality of survivorship care
[15]. Impoverished women, as one study has found, were less likely than women living
outside of poverty, to receive appropriate breast cancer treatment, such as radiation after
breast-conserving surgery, adjuvant chemotherapy, and long-term tamoxifen use [16]. In
other studies, education and residential locale were associated with reduced doses of
chemotherapy [17]. Quality of care and related disparities in breast cancer treatment and
survivorship, therefore, is defined by more than just patient-provider communication, but is
also intersectional, relying on biological, social, institutional, and socioeconomic factors that
exist long after treatment has ended.

Our study utilized the National Cancer Institute’s (NCI) Surveillance, Epidemiology, and
End Results (SEER) and Centers for Medicare and Medicaid Services’ (CMS) Consumer
Assessment for Healthcare Providers and Systems (CAHPS) data linkage from 2000 to 2019
to examine the associations between tumor characteristics, breast cancer treatments, and
experienced quality of survivorship care post-primary breast cancer diagnosis among older
(= 65 years) female survivors in the US. Associations were also stratified by race/ethnicity,
and socioeconomic factors, including area-level poverty, education, and Medicare plan types
to identify potential disparities among vulnerable groups. Therefore, the current analysis
aims at identifying care experience quality gaps to inform providers as well as future
interventions and policy to reduce disparities in breast cancer survivorship.

Materials & methods

Study design & sample

The SEER-CAHPS data linkage combined NCI’s SEER cancer diagnostic, treatment, and
mortality data and CMS’ CAHPS self-reported survey outlining the experienced quality

of health and provider care. The SEER program is an epidemiologic surveillance system
comprised population-based tumor registries across the United States to determine cancer
incidence and survival [18]. Individuals who have received a cancer diagnosis in the
following areas are reflected in a SEER registry in various years: Los Angeles, San
Francisco, and San Jose California, Connecticut, Detroit, Hawaii, Georgia, lowa, New
Mexico, Seattle, Utah, Idaho, Louisiana, Kentucky, Massachusetts, New Jersey, and New
York. This linkage has been previously described in detail elsewhere [18, 19]. There

were 75,241 distinct SEER breast cancer cases which data were available in the specified
time range (2000-2019). A final analytic sample of 19,017 was determined based on the
following eligibility criteria: completed a CAHPS survey between 2000 and 2019, diagnosed
with first primary invasive breast cancer (stages I-1V) in SEER regions, were female, aged >
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65 at CAHPS survey, and completed their CAHPS survey after initial diagnosis. Cases were
excluded if they did not have a first primary or primary site of breast cancer, diagnosed with
in situ or unknown breast cancer, were aged < 65 at CAHPS survey, did not report a race or
ethnicity, reported male or unknown sex, completed a CAHPS survey prior to initial cancer
diagnosis, and/or did not complete a CAHPS survey. See Supplement A for a diagram

of exclusionary processes. For analytic purposes, the first CAHPS survey post-diagnosis

of primary invasive breast cancer was used for CAHPS-related variables. CAHPS survey
overall ratings are designed to capture patient ratings of specific aspects of care, while
composite scores are calculated domain-specific experiences of care [20]. Composite scores
are calculated by CMS to reflect a zero to 100 scale, with each domain item given equal
weight. Details concerning SEER-CAHPS sample selection, recruitment, administration,
response rates, and analytic adjustments have been previously published [18, 21, 22].

Model variables

Exposure

Outcomes

Several clinical cancer characteristics were included as exposure variables in the current
study: extent of disease, estrogen receptor (ER) status, receipt of chemotherapy as well as
any type of radiation treatment(s). Extent of disease was a three-level variable (localized
[referent], regional, distant). ER status was originally coded as positive, negative, borderling,
unknown, missing but was condensed as follows: (ER + [referent], ER—, unknown/missing);
borderline cases were dropped. Receipt of chemotherapy was analyzed as follows: no/
unknown [referent], chemotherapy, missing. Receipt of radiation was originally categorized
as none, beam, radioactive implants, radioisotopes, combination, radiation not otherwise
specified, other, patient refused, recommended but unknown if completed) but was
condensed (no radiation/unknown [referent], radiation, missing). Exposure variables were
also included as covariates for multivariable models.

Quality of care outcomes were estimated utilizing several CAHPS composite variables
(Getting Care Quickly, Getting Needed Care, Physician Communication, Getting Needed
Prescription Drug[s]) and item-level ratings (Overall Care Rating, Health Plan Rating,
Physician Rating). Composite scores were scored from zero (worst possible) to 100 (best
possible). Single-item global rating outcomes originally ranged from zero (worst possible) to
10 (best possible) but were transformed using linear-mean scoring as recommended by NCI
[20] and past literature [23] to reflect ratings ranging from zero (worst possible) to 100 (best
possible).

Case-mix adjustments and covariates

Per SEER-CAHPS analytic guidance, the year 2000 case-mix adjustments (utilizing the first
year of the pooled dataset, using common covariates across 2000-2019) were applied to
control for variability in healthcare experience responses based on beneficiary characteristics
[24]. Based on these guidelines [24], the following variables were adjusted for across
analyses: age at CAHPS survey (65-69, 70-74, 75-79, 80-84, > 85), education (< high
school, high school/GED/some college, college graduate), general health status (excellent/
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very good, good, fair/poor), received help responding to survey (no, yes), and having a
proxy answering questions on survey (no, yes). These case-mix adjustments originated from
CAHPS survey data, where age at CAHPS survey, education, and general health status were
recoded due to limited subgroup sample sizes.

Additional variables were also adjusted for across models in addition to the above case-mix
adjustments. Age at primary breast cancer diagnosis, years from diagnosis to CAHPS
survey, year of CAHPS survey, and number of comorbid conditions were modeled as
continuous covariates. Years from diagnosis to CAHPS survey was calculated from date of
CAHPS survey and date of primary breast cancer diagnosis while number of comorbid
conditions originated from the CAHPS comorbidity data file and was determined by

CMS’ multimorbidity guidelines [25]. Mental health status was originally comprised five
categories (excellent, very good, good, fair, poor) but for the current study, was collapsed to
three categories (excellent/very good, good, fair/poor) to increase subsample group size.

Stratifications

The following variables were utilized as stratifications in separate models: race/ethnicity,
census tract poverty indicator, education (as categorized above), and Medicare plan. Race/
ethnicity was originally two separate variables in the SEER data file, and each were

coded as follows: self-reported race (white, Black, American Indian/Alaska Native, Asian

or Pacific Islander, unknown); self-reported Hispanic origin (not Hispanic/Latina, Hispanic/
Latina). These variables were condensed into one race/ethnicity variable (non-Hispanic
white [NHW, referent], non-Hispanic Black [NHB], non-Hispanic Asian [NHA including
Pacific Islander], Hispanic, other/multi-racial [including American Indian/Alaska Native,
multi-racial, unknown]). Area-level poverty was analyzed using the SEER census tract
poverty indicator (0- < 5%, 5- < 10%, 10— < 20%, 20-100% poverty) but was dichotomized
for the purposes of analysis (0- < 20% [referent], 20-100% poverty). Education was
originally multinomial but was categorized as described above. Medicare plan was also
dichotomized (other [includes prescription drug plan [PDP] and MA, referent], FFS) from
its original form (PDP, MA, FFS) [21]. When not being currently modeled as a stratification,
variables were included as covariates across subsequent models. Due to limited sample size,
other/multi-racial subgroups were excluded from stratified analyses.

Statistical analysis

All statistical analyses were conducted utilizing Stata statistical software, version 16[26].
Descriptive univariate Chi-square tests for categorical variables and analyses of variance

for continuous variables were examined. Models depicting unstandardized betas () and
standard error estimates were analyzed utilizing multivariable linear regression models

to determine the relationships between several clinical cancer characteristics (extent of
disease, ER status, receipt of chemotherapy and/or radiation, ER/PR status) and survivorship
care patient experience outcomes while adjusting for SEER-CAHPS 2000 case-mix
adjustments[24] and additional covariates (year of CAHPS survey, age at diagnosis, mental
health status, years from diagnosis to CAHPS survey). Models included missing categories
if missingness was = 10%. For variables that did not have = 10% missing, those observations
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were dropped from those models and noted in the footnotes of their respective table.
Additionally, the current study maintained no/unknown category options for SEER-preferred
variables, as depicted above. Statistical interactions were modeled by creating an interaction
term between each clinical cancer characteristic variable and stratification variable. All
statistical tests were two-sided, with main effects and statistical interactions interpreted as
statistically significant indicated by p-values < 0.05.

Characteristics of the study sample

Table 1 describes the sociodemographic and clinical cancer characteristics of the study
population (V= 19,017). Most women were 75-79 years of age (7= 4,973, 26.2%), NHW
(n= 14,859, 78.2%), had a high school diploma or GED (7= 6,158, 32.4%), and were not
living in areas of poverty (7= 15,126, 79.5%). Clinically, the majority reported either PDP
or MA plans (n= 14,466, 76.1%), ER + (n= 10,816, 56.9%), and were diagnosed with
localized disease (7= 15,304, 80.5%). Only 19.0% were treated with chemotherapy (7=
3,614) and 40.5% with radiation (n=7,701). The mean age at diagnosis was 69.2 years (SD
= 8.45) and the average number of chronic conditions was a little less than 5 (SD = 3.51).

Overall associations

Table 2 depicts the relationship between clinical breast cancer characteristics, treatments,
and CAHPS quality of care outcomes. Survivors with regional breast cancer at diagnosis
reported higher mean scores for Getting Needed Care (8= 1.00, SE = 0.46, p= 0.03)
compared to those with localized disease at diagnosis. Findings were similar among
survivors who had undergone chemotherapy for treatment, where Getting Needed Care
average scores were higher (8= 1.05, SE = 0.48, p=0.03) compared to those who exhibited
no/unknown chemotherapy use. Additionally, women who were treated with chemotherapy
reported higher mean scores on Overall Care ratings (8= 0.87, SE = 0.38, p=0.02) in
contrast to those with no/unknown chemotherapy use. Women diagnosed with distant breast
cancer reported lower mean scores for Physician Communication (8= - 1.94, SE =0.92, p
= 0.03) compared to those with localized disease. There were no significant associations for
the following outcomes: Getting Care Quickly, Getting Needed Prescription Drug(s), Health
Plan rating, or Physician Rating.

Stratifications and interactions by race/ethnicity

Table 3 depicts the relationships between breast cancer tumor factors (extent of disease, ER
status) and CAHPS quality of care outcomes stratified by race/ethnicity. NHB survivors who
had regional breast cancer at diagnosis reported significantly higher ratings for Overall Care
(8 =3.13, SE = 1.47, p=0.03) compared to NHB survivors with localized disease, however
this association was not significant among NHW survivors (p-interaction = 0.04). Similar
findings were found for the outcome of Physician Rating, where NHB women with regional
disease also had significantly higher scores (8= 3.47, SE = 1.19, p=0.004) compared

to NHB women with localized breast cancer. This relationship was not significant among
NHW survivors (p-interaction = 0.02).
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Table 4 depicts the relationships between breast cancer treatments (chemotherapy, radiation)
and CAHPS quality of care outcomes stratified by race/ethnicity. NHA survivors treated
with chemotherapy reported significantly higher mean scores for Getting Care Quickly
(B=17.02, SE = 2.09, p=0.001) compared to NHA survivors who had no/unknown
chemotherapy use, while this association among NHW survivors was not significant (o
interaction = 0.02). NHA survivors treated with radiation therapy reported significantly
higher scores for Getting Needed Care (8= 4.14, SE = 1.60, p = 0.01) compared to NHA
survivors using no/unknown radiation, while the association among NHW survivors was not
significant (p-interaction = 0.003).

Stratifications and interactions by education

Table 5 shows the associations between breast cancer tumor characteristics (extent of
disease, ER status) and CAHPS quality of care outcomes stratified by education. Among
survivors with less than a high school education, women with distant breast cancer

at diagnosis reported significantly lower Physician Communication scores (f = - 7.24,

SE = 2.48, p=0.004) compared to women with localized disease; this association

was not significant among women reporting a high school/GED/some college education
(p-interaction = 0.01). Additionally, for the outcome of Physician Communication, the
interaction between college educated women and women with less than high school
education was statistically significant (p-interaction = 0.008); however, the result among
college educated women with distant stage was not statistically significant. Findings among
Overall Care Ratings mirrored those above, where those with less than a high school
education with distant disease at diagnosis reported significantly lower scores (8= — 6.40,
SE =2.72, p=10.01) compared to those with localized disease and the same educational
attainment. However, the main effects for this association was not significant among
survivors reporting a high school/GED/some college education (p-interaction = 0.01) or

a college degree (p-interaction = 0.04). Physician Ratings also followed this trend, where
those with less than a high school education and with distant breast cancer at diagnosis
reported significantly lower scores (8= —5.35, SE = 2.37, p= 0.02) compared to those

the same education level and localized disease; the main effects for this association was not
significant among those reporting a high school/GED/some college (p-interaction = 0.04) or
a college degree (p-interaction = 0.04).

Table 6 depicts the relationships between breast cancer treatments (chemotherapy, radiation)
and CAHPS quality of care outcomes stratified education. Among women with less than

a high school education, survivors treated with chemotherapy reported significantly lower
scores for Getting Care Quickly (8= - 3.85, SE = 1.72, p=0.02) compared to survivors
who exhibited no/unknown chemotherapy treatment, but main effect for this association
was not significant among survivors with high school/GED/some college (p-interaction =
0.005). The opposite was observed among college graduate survivors who were treated
with chemotherapy, as they reported significantly higher scores (8 = 3.09, SE = 1.06,
p=0.004) compared to survivors with the same education who reported no/unknown
chemotherapy use (p-interaction = 0.004). Coefficients for Physician Ratings comparing
survivors who reported “yes” versus “no/unknown” for chemotherapy were not significant
among any level of education, however, there were significant interactions between women
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reporting less than a high school education and women with a high school/GED/some
college education (p-interaction = 0.02) and women with a less than high school education
and college graduates (p = 0.03). Generally, those who received chemotherapy reported
lower mean Physician Rating scores compared to those who had no/unknown chemotherapy
use among survivors reporting less than a high school education, while those who received
chemotherapy reported higher mean score among survivors with a high school/GED/some
college and college degree.

Survivors with college degrees who had radiation reported significantly higher mean scores
for Getting Needed Care (8= 2.43, SE = 0.79, p=0.002) compared to college graduates
who had no/unknown radiation use, while the main effect for this association was not
significant among survivors reporting less than a high school education (p-interaction =
0.001). Survivors treated with radiation and with a high school/GED/some college education
also reported higher mean scores for Getting Needed Care compared to survivors with the
same education and with no/unknown radiation treatment, although the associations were
not significant. The interaction for this association was significant (p-interaction = 0.01).
Although the beta coefficients for Health Plan Ratings among survivors with less than a high
school education and survivors with college degrees were not significant, the interaction
between them and radiation use was significant (o-interaction = 0.04).

Additional stratifications of area-level poverty and medicare plan type

Supplement B depicts the relationships between clinical breast cancer characteristics and
CAHPS quality of care outcomes stratified by area-level poverty. Survivors living in poverty
and diagnosed with regional breast cancer reported significantly higher mean for Physician
Rating (8= 2.25, SE = 0.96, p=0.01) compared to survivors living in poverty with localized
disease; the main effect for this association was not significant among survivors not living in
poverty with regional disease at diagnosis (p-interaction = 0.04). Interestingly, survivors who
do not live in poverty with ER- status breast cancer reported significantly lower mean scores
for Getting Needed Prescription Drug(s) (8= — 1.31, SE = 0.61, p=0.03) compared to ER +
breast cancer survivors who do not live in poverty. The main effect for this relationship was
not significant among survivors living in poverty (p-interaction = 0.006).

Supplement C depicts the associations between clinical breast cancer characteristics and
CAHPS outcomes stratified by Medicare plan type. Survivors who reported other Medicare
plans (PDP, MA) and treated with radiation reported significantly higher mean scores for
Getting Needed Care (5 =0.97, SE = 0.47, p=0.03) compared to survivors with other
Medicare plans who used no/unknown radiation; the main effect for this relationship was not
significant among survivors using FFS Medicare plans (p-interaction = 0.01).

Discussion

We examined differences in the relationships between clinical cancer characteristics and
survivorship care experiences among older female breast cancer survivors. To identify
potential disparities among vulnerable groups, we additionally stratified associations by
race/ethnicity, and measures of socioeconomic position. Overall, survivors with regional
cancer at diagnosis or treated with chemotherapy reported significantly higher Getting
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Needed Care scores compared to those with localized breast cancer and who had no/
unknown chemotherapy use, respectively. Results were similar for Overall Care Ratings
among women treated with chemotherapy. Conversely, women diagnosed with distant breast
cancer versus localized cancer at diagnosis reported significantly lower mean scores for
Physician Communication. Race/ethnicity, education, and area-level poverty significantly
modified several associations between stage, estrogen receptor status, treatments, and
various CAHPS outcomes.

To the best our knowledge, only one prior study has evaluated the association between
clinical cancer characteristics and quality of survivorship care based on SEER-CAHPS
outcomes [21]. In this study, cancer survivors with breast, colorectal, lung, or prostate cancer
completed a CAHPS survey within one year prior to death, and survivors with regional
disease at diagnosis were significantly less likely to report excellent Physician Ratings
compared to those with localized disease. Conversely, those with distant disease at diagnosis
were significantly more likely to report excellent Specialist Physician ratings compared

to the cancer survivors with localized disease [21]. Differences between our study results

for stage at diagnosis and results observed by Halpern et al. [21] could be attributed to
differences in study design and population. Furthermore, the study by Halpern et al. [21] did
not evaluate the impact of tumor receptor status or treatment types. As more cancer patients
are living with metastatic disease due to advancements in cancer treatments [27], particularly
among women diagnosed with metastatic breast cancer [28, 29], additional research studies
are needed to examine how survivorship care experiences and the quality of this care among
this population may be impacted by clinical cancer characteristics and treatments.

The current study contributes to the literature by targeting racial/ethnic disparities in the
relationship between clinical breast cancer characteristics at diagnosis and post-diagnosis
survivorship care experiences. Minority women, including NHB and Hispanic women, are
more likely to be diagnosed with ER- breast cancer and more advanced stage at diagnosis
which are more difficult to treat [4-6]. In the current study, differences in survivorship
care by stage at diagnosis and treatment type existed among certain racial/ethnic groups
but not others, demonstrating significant interactions between NHB and NHW survivors
with regional disease and between NHA and NHW survivors treated with chemotherapy
or radiation. Interestingly, NHB survivors with regional stage reported significantly higher
Overall Care and Physician Rating scores compared to NHB survivors with localized
disease. Regarding treatment, NHA survivors using chemotherapy or radiation reported
higher mean scores for getting care quickly and getting needed care compared to NHA
survivors with no/unknown chemotherapy or radiation use, respectively. Future research
should include larger numbers of breast cancer survivors from racial/ethnic minority groups
to determine if the direction and impact of these disparities exist outside of Medicare
beneficiary samples.

Lastly, we examined the effect modification by socioeconomic position and observed
across CAHPS outcomes, survivors with advanced stage or treated with chemotherapy and
who reported less than a high school education generally exhibited lower mean scores

for Physician Communication, Overall Care Ratings, and Physician Rating. Educational
attainment remains a prominent social factor directly related to healthcare quality and
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access [30, 31]. The direction of these findings based on education has been consistent

in other SEER-CAHPS analyses, showing that those with lower educational attainment
are at greater likelihood of reporting lower care quality experiences compared to those
with higher educational attainment [21, 32]. Interestingly, among women living in poverty,
survivors with regional stage or ER— tumors reported higher scores for Physician Ratings
and Getting Needed Prescription Drug(s) compared to survivors with localized or ER

+ subtypes, respectively. Our study results by socioeconomic position should be further
evaluated utilizing additional measures of individual level data for socioeconomic status.

Strengths and limitations

The SEER-CAHPS data linkage allows for the analysis of a national probability-recruited
sample of cancer patients and survivors coinciding with SEER clinical cancer characteristics
and CAHPS survey of survivorship care experience ratings. This data linkage provided
ample statistical strength to determine if barriers exist in survivorship care experiences
among older breast cancer survivors by tumor characteristics, treatment, race/ethnicity,

and socioeconomic factors. Despite this, the current study may not be generalizable to

the all older female breast cancer population in the US [33] such as those who did not
complete a CAHPS survey or those who are not Medicare beneficiaries. There were several
outcomes that were excluded from the analyses based on high missingness (> 35%) such

as specialist rating, times visited specialist, number of times visited emergency room, and
customer service score, that may have provided insight into survivorship care experiences
among this sample. The variable regarding chemotherapy has been known to be biased,

as there is evidence that those who SEER identified as “no/unknown” may indicate a

true disuse of chemotherapy, or it was missed by the SEER registry because treatment
occurred outside hospital settings. Variables for chemotherapy and other treatment(s) for

a related diagnosis are based on the first course of treatment in SEER data files, and
therefore, may not reflect ongoing or additive treatment regimens [34]. These biases reflect
low sensitivity but high specificity but remain relative to gold-standard Medicare claims
data, which should be utilized in future research, when applicable. Additionally, Noone

and colleagues [34] recommend augmenting SEER-CAHPS data with other data resources
for analyses involving chemotherapy use comparisons, including medical record abstraction
in addition to Medicare claims data. There may exist confounding variables that were
unaccounted for in the current analysis that may explain at least a portion of the disparities
in cancer survivorship care experience like genetic mutations, detailed family history, and
more individualized socioeconomic metrics to analyze poverty status instead of the SEER-
provided area-level poverty variable by neighborhood, as it may introduce misclassification.
Additionally, CAHPS employs the use of proxy responders to complete surveys on behalf
of their respondents. Although only 3.0% of the current sample reported using proxies, this
must be considered as proxy answers may provide less accurate information. Despite such
limitations, SEER-CAHPS data remains an important resource in identifying disparities in
breast cancer survivorship care experiences among Medicare beneficiaries, especially among
racial/ethnic and other sociodemographic minority groups.
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Conclusions

While some positive findings were observed among survivors with regional cancer and
treated with chemotherapy, women diagnosed with distant breast cancer versus localized
cancer reported lower mean scores for Physician Communication. Race/ethnicity and
measures of socioeconomic position significantly modified several associations between
stage, estrogen receptor status, treatments, and various CAHPS outcomes. These study
findings can be used to inform survivorship care providers treating women diagnosed with
more advanced stage and aggressive disease. The disparities we observed among minority
groups and by socioeconomic status should be further evaluated in future research as these
interactions could impact long-term outcomes, including survival. Future studies utilizing
related data should focus on evaluating both significant and nonsignificant findings to truly
identify patterns in breast cancer survivorship care experiences among similar populations.
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/Excluded (n=40,693):
e Missing SEER information (n=4,775)
e Not a first primary (#=26,016)

V
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(Stages I-1V)
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e Not primary site breast cancer
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e In situ or unknown stage (»=6,699)

/
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e Male or unknown sex (n=4)
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/

Figurel.

Flow diagram of the process through which SEER-CAHPS 2000-2019 participants were

excluded for the current analyses
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Table 1

Participant characteristics — NCl & CMS’ SEER-CAHPS data linkage, years 1999-2019, female breast cancer
survivors completing a CAHPS survey post-diagnosis (V= 19,017)

N (%)
Age at CAHPS surveyﬂ
65— 69 4296 (22.6)
70 - 74 4973 (26.2)
75-179 4090 (21.5)
80 - 84 3056 (16.1)
>85 2602 (13.7)
Missing 0(0.0)
Age at diagnosisﬂ
< 69 years at diagnosis 10,212 (53.7)
270 years at diagnosis 8805 (46.3)
Missing/Unknown 0 (0.0
Census tract poverty indicator
0%— 20% poverty 15,126 (79.5)
20%—100% poverty 2649 (13.9)
Missing/Unknown 1242 (6.5)
Race/ethnicity
;Non-Hispanic white (NHW) 14,859 (78.2)
;Non-Hispanic Black (NHB) 1544 (8.1)
;Non-Hispanic Asian (NHA) 1239 (6.5)
Hispanic 1181 (6.2)
Other/Multi-racial 194 (1.0)
Missing 0(0.0)
Educational”
< High school 2673 (14.1)
High school graduate or GED 6158 (32.4)
Some college 4822 (25.4)
College graduate or higher 4217 (22.2)
Missing/Unknown 1147 (6.0)
Medicare plan type
FFS Medicare 4551 (23.9)
Other ™ 14,466 (76.1)
Missing/Unknown 0(0.0)
ER status
ER + 10,816 (56.9)
ER- 1921 (10.1)
Borderline 13(0.1)
Unknown or Not 1990 + 1330 (7.0)
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N (%)
Missing 4937 (25.9)
Extent of disease
Localized 15,304 (80.5)
Regional 3304 (17.4)
Distant 409 (2.1)
Missing 0(0.0)
Chemotherapy for treatment
No/Unknown 10,466 (55.0)
Chemotherapy 3614 (19.0)
Missing 4937 (26.0)
Radiation for treatment
No/Unknown/Other™ 6379 (33.5)
RadiationZ 7701 (40.5)
Missing 4937 (26.0)

Age at diagnosis (1:0/71‘//7u0u5)D

Years from diagnosis to CAHPS survey

Number of CMS comorbid conditions™™™
Getting care quickly (composite)

Getting needed care (composite)

Physician communication (composite)

Getting needed prescription drug(s) (composite)
Overall care rating

Health plan rating

Personal doctor rating

M (SD) [Range]
69.2 (8.45) [33 - 100]

6.10 (4.92) [0 - 42.2]
4.65 (3.51) [1 - 16]

72.7 (23.6) [0 - 100]
86.8 (20.2) [0 - 100]
90.3 (15.9) [0 - 100]
91.1 (18.3) [0 - 100]
87.5 (16.6) [0 - 100]
86.2 (17.2) [0 - 100]
90.8 (14.5) [0 - 100]

CMS Centers for Medicare & Medicaid Services
ER estrogen receptor

FFS Fee-for-service

NCINational Cancer Institute

NHA non-Hispanic Asian or Pacific Islander
NHB non-Hispanic Black/African American
NHW non-Hispanic white

PR progesterone status

SEER Surveillance, epidemiology, and end results program

*
Includes American Indian/Alaska Native, Other unspecified, unknown, or multi-racial

*:

[PPO])

Aok

Page 16

ok
Includes Prescription Drug Plan (PDP), Medicare Advantage (MA), and MA combinations (MA-PDP, MA-Preferred Provider Organization

CMS comorbid conditions included those listed: https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/

Chronic-Conditions/CC_Main
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Indicates a variable that is mutually adjusted as a case-mix or covariate adjustment when not being included as a stratification

Includes no radiation, unknown/missing, and patients who were recommended radiation (but unknown if they completed) or patients who refused
radiation

Includes all types of radiation (beam radiation, radioactive implants, radioisotopes, combination radiation, radiation not otherwise specified, and
other types of radiation)

Bold font indicates significant p-value of one-way analysis of variance for continuous variables or Chi-square analyses for categorical variables
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