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Abstract

Purpose: There is limited research linking data sources to evaluate the multifactorial impacts on
the quality of treatment received and financial burden among young women with breast cancer.
To address this gap and support future evaluation efforts, we examined the utility of combining
patient survey and cancer registry data.

Patient and Methods: We administered a survey to women, aged 18-39 years, with breast
cancer from four U.S. states. We conducted a systematic response-rate analysis and evaluated
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differences between racial groups. Survey responses were linked with cancer registry data to
assess whether surveys could reliably supplement registry data.

Results: A total of 830 women completed the survey for a response rate of 28.4 %. Blacks

and Asian/Pacific Islanders were half as likely to respond as white women. Concordance between
survey and registry data was high for demographic variables (Cohen’s kappa [k]: 0.879 to 0.949),
moderate to high for treatments received (k: 0.467 to 0.854), and low for hormone receptor status
(k: 0.167 to 0.553). Survey items related to insurance status, employment, and symptoms revealed
racial differences.

Conclusion: Cancer registry data, supplemented by patient surveys, can provide a broader
understanding of the quality of care and financial impacts of breast cancer among young women.

Keywords

Breast cancer; State cancer registry; Survey data; Race/ethnicity; Insurance status; Late-stage
diagnosis; Multifactorial research

1. Introduction

In 2017, over 40,000 women living in the United States were diagnosed with breast

cancer before the age of 40, and it is estimated that more than 10,500 breast cancers

are diagnosed each year (American Cancer Society, 2017). Young women face unique
challenges, as their cancers are often diagnosed at a later stage than breast cancers in

older women, and they undergo more aggressive treatments (Ademuyiwa, Cyr, Ivanovich, &
Thomas, 2016; Anders, Johnson, Litton, Phillips, & Bleyer, 2009; Johnson, Chien, & Bleyer,
2013; Rosenberg, Newman, & Partridge, 2015). Currently, limited research focuses on the
multifactorial causes of disparities in breast cancer outcomes among young women, such as
tumor biology, access to care, quality of care, social support, and financial resources. In this
manuscript, we explore opportunities to link data sources to address multifactorial drivers of
health disparity.

Recent evidence suggests that, among their peers, nonwhite women are particularly
disadvantaged when it comes to disease progression, prevalence, and screening. Breast
cancer incidence is highest among young black women, as is the proportion of more
aggressive breast cancers (Chollet-Hinton et al., 2017). Compared with non-Hispanic white
women, non-Hispanic black and Hispanic women exhibit higher rates of diagnoses at later
stages (Shoemaker, White, Wu, Weir, & Romieu, 2018). Although breast cancer mortality
has decreased across all racial and ethnic groups over the past three decades, not all

groups have experienced the same rate of decline in mortality and incidence—particularly
non-Hispanic black, Hispanic, and Asian/Pacific Islander women and those younger than
age 40 (Ademuyiwa et al., 2016; Anders et al., 2009; Johnson et al., 2013; Rosenberg et al.,
2015).

There are many different types of breast cancer, each associated with a multitude of genetic,
behavioral, and environmental factors, giving rise to the term multifactorial disease (Ritchie
et al., 2001). This model provides a lens through which to view many of the disparities in

health outcomes between young breast cancer survivors and older breast cancer survivors—
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particularly when it comes to stage at diagnosis. Disparities in breast cancer outcomes can
be explained partially by tumor characteristics, but other factors, including access to care,
quality of care, social support, and financial resource availability, also contribute (Anders

et al., 2009; Johnson et al., 2013; Letourneau et al., 2012; Rosenberg et al., 2015). In fact,
recent evidence suggests that many young breast cancer survivors experience substantial
financial decline as a result of their diagnosis and treatment and must make employment
decisions solely to maintain health insurance coverage (Tangka et al., 2020). Psychosomatic
factors, such as stress related to breast cancer treatment, along with other disparities in breast
cancer outcomes across race/ethnicity, may contribute to the productivity losses that can
occur due to a breast cancer diagnosis (Ekwueme et al., 2014; Maunsell, Brisson, Dubois,
Lauzier, & Fraser, 1999)

Therefore, there is a need to explore a comprehensive set of underlying factors, including
racial disparities, related to outcomes differences between young and older women. A
limited number of studies have used cancer registry data, claims databases, and survey
responses to assess breast cancer disparities but these have not specially addressed the
unique issues facing younger women (Griggs et al., 2012; Hassett et al., 2016; Jagsi et
al., 2014). To address this gap in the literature, we evaluated the utility of linking patient
surveys with cancer registry databases to capture multifactorial data elements that impact
health outcomes and financial burden among young breast cancer patients. We report on
the methodology of a survey of young breast cancer patients that was administered in
four U.S. states, systematically comparing differences in responses and response rates
across racial/ethnic groups. We also assess the value of conducting patient surveys to
supplement information not available in cancer registry data. Furthermore, we use linked
cancer registry and survey responses to evaluate completeness and concordance between
the information available from both sources. The findings from this study can help guide
future methodological approaches to perform comprehensive and multifactorial evaluations
of interventions and policies to improve outcomes and the overall well-being of young
women diagnosed with breast cancer.

2. Methods

2.1. Study cohort and data collection overview

We included women with breast cancer who were diagnosed between the ages of 18 and

39 years from four state cancer registries with relatively large minority populations to
ensure adequate sample size among all races and ethnicities. The central cancer registries
in California, Florida, Georgia, and North Carolina were selected because new cancer cases
in these states tended to be more evenly distributed among non-Hispanic whites and other
racial/ethnic groups. Women were eligible to participate if they were (1) diagnosed with
ductal carcinoma in situ (D05.90) or invasive breast cancer (C50) between January 1, 2013,
and December 31, 2014, and (2) alive at the time of data extraction, as determined by central
cancer registries, state death records, and the National Death Index, a national database
compiled by the National Center for Health Statistics (2018 ICD-10-CM). All women

who met the inclusion criteria were selected for the study to allow for population-based
assessments. Information was collected from the eligible young women using a survey
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and these responses were then linked with data elements available in the cancer registry
database.

Once all necessary approvals had been obtained from the states, and ethical approvals were
obtained from RTI International, CDC, and the states’ institutional review boards, along with
data collection approval from the Office of Management and Budget (No. 0920-1123), we
worked with each registry to compile the contact information for the breast cancer survivors
who meet the study selection criteria. In Georgia, because of state privacy laws governing
the conduct of the central cancer registry, the survey mailings were sent directly by staff at
the Georgia State Cancer Registry. For other states, a centralized process was initiated to
mail and track survey responses.

2.2. Patient survey

The survey consisted of dichotomous and multiple response questions on concepts identified
through a literature search as potential sources of barriers and feedback from breast

cancer advocacy groups. Subsections of the survey addressed insurance status, employment,
access to care, out-of-pocket costs, and quality of care. Additional questions addressed

the subject’s quality of life; demographic information, such as race/ethnicity; and cancer
history. Respondents completed the validated FBSI-8 (Functional Assessment of Chronic
Iliness Therapy (FACIT) Breast Symptom Index (FBSI), a list of eight common symptoms
experienced by breast cancer patients (Yost et al., 2005). The respondents selected
appropriate categories to indicate whether they experience each symptom “not at all,” “a
little bit,” “somewhat,” “quite a bit,” or “very much.” The survey was designed to be
completed in about 20 min and priority was given to questions that had been previously
tested and fielded for low-income and low-literacy populations. Before sending the mailings,
we performed cognitive testing in English (with nine women) and Spanish (with eight
women) to ensure that the questions were appropriate for respondents with low levels of
literacy (Arora, Reeve, Hays, Clauser, & Oakley-Girvan, 2011; Jagsi et al., 2014; Malin et
al., 2010; Smith et al., 2007).

The first mailings were sent in March 2017 and included the paper survey in English

and Spanish, along with a cover letter that discussed passive consent and instructions for
the web-based version of the survey. All mailings included both the Spanish- and English-
language materials so respondents could select their preferred language. Participants could
choose to respond using the paper survey or the web-based version. We offered a $10 gift
card incentive to participants who completed the survey. Reminder postcards were sent to
individuals who did not respond within 2 weeks, and a second survey instrument was mailed
to those who did not return a completed survey within 8 weeks of the initial mailing. We
tracked all mail that was returned because of an incorrect address. In addition, we logged
phone and mail correspondence indicating whether an individual we were trying to reach
had died.

All surveys completed online were automatically uploaded into a dataset within RTI’s
Hatteras Survey System. The paper survey responses were scanned, interpreted, and verified
using TELEform software (Cardiff Software, San Marcos, CA). When the survey operations
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were completed, the web-based and mail responses were combined into a single dataset to
support analysis and reporting.

2.3. Central cancer registry data

We linked the data from our surveys with the central cancer registry data via previously
assigned 1D numbers. Respondents identified from the California Cancer Registry had

to provide consent for linkage with the cancer registry data, as stipulated by the state
institutional review board. Nineteen of these respondents did not provide consent, so their
information was not linked with the cancer registry data. We obtained demographic and
cancer-specific information from the registry data, including the date of diagnosis, stage

at diagnosis (Surveillance, Epidemiology, and End Results [SEER] summary stage), and
type of initial cancer treatment (e.g., surgery, radiation therapy, chemotherapy, hormone
treatment, immunotherapy). Additionally, we obtained details on hormonal status related to
estrogen, progesterone, and human epidermal growth factor receptor 2 (HER2).

2.4, Statistical analysis

We created a mutually exclusive race/ethnicity variable to facilitate our analysis. In the
survey, participants were instructed to select as many racial/ethnic categories as applied.
To help ensure that the race/ethnicity variable remained mutually exclusive, those who
selected “Hispanic” in addition to any other race variable(s) were coded as “Hispanic.”
All other racial/ethnic combinations that did not include “Hispanic” were considered
nonhierarchical and resulted in a coding of “other.” Our final race categories were “non-
Hispanic white,” “non-Hispanic black,” “Hispanic,” “non-Hispanic Asian/Pacific Islander,
and “non-Hispanic other.”

As a first step, we evaluated the response rate to the survey stratified by race/ethnicity.

We cataloged the number of undeliverable surveys—either due to an incorrect address or
because the respondent was no longer alive—to determine the true available sample and
calculate the response rate. We also noted the number of responses by mode (web-based

vs. mail) and language (English vs. Spanish). We conducted multivariable analysis to

assess response-rate differences by race/ethnicity using state-specific logistic regression
specifications, as the data available for analysis varied across the states. The dependent
variable was set to one if a member of the available sample responded to the survey and
zero if she did not. Our primary regression included dichotomous state indicator variables
for the four central cancer registry locations and binary variables for each racial/ethnic group
(see Table 2). In subsequent regressions, we included age, stage at diagnosis, and treatment
variables to assess the impact of including these additional covariates (see supplement Table
S1).

To further assess variation among racial/ethnic groups, we compared differences between
non-Hispanic white respondents and the combined respondents of all other racial/ethnic
groups. We pooled minority groups to ensure sufficient sample sizes for the planned
comparisons and measured the concordance between survey responses and registry data
for variables that were available from both sources. These data elements included
demographic variables related to age and marital status; treatment variables, including

Eval Program Plann. Author manuscript; available in PMC 2021 October 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Subramanian et al.

Page 6

surgery, chemotherapy, radiation, and hormone therapy; and HER2 status. Measures of
concordance reported are percentage agreement and Cohen’s kappa statistic. The kappa
statistic measures the extent of exact agreement, adjusting for chance agreement. In general,
values greater than 0.75 represent excellent concordance, values of 0.40 to 0.75 represent
moderate concordance, and values less than 0.40 represent poor concordance (Gupta et al.,
2011). For all the above concordance analyses, we excluded all respondents identified from
the Florida Cancer Data System and the aforementioned 19 respondents from California.
We did not receive treatment and hormone status information from the Florida Cancer Data
System.

The stage at diagnosis information collected through self-report in the survey was based on
the American Joint Commission on Cancer (AJCC), as this staging system was considered
most relevant to the discussions patients would have with their physicians (Edge &
Compton, 2010). The information we received from the cancer registry contained the SEER
summary stage. These two staging categories are not directly comparable (Walters et al.,
2013), but we stratified both categories by non-Hispanic white and all other racial/ethnic
groups to identify potential differences in using one definition vs. another in race/ethnicity-
based assessments.

Finally, we reported differences in non-Hispanic white respondents vs. respondents of all
other racial/ethnic groups in selected variables available in the survey that are not available
in the registry data to evaluate how useful this information is for conducting racial disparity
analysis. The survey responses could supplement the information available in the registry
data to perform a more comprehensive assessment of multifactorial attributes of disparities.
We assess racial differences in insurance at time of diagnosis and at the time of survey
response along with the FSBI symptoms. For the FBSI, we examined the proportion who
responded either “quite a bit” or “very much” to each of the symptoms included in the index.

All statistical analysis was performed using STATA SE version 15 (StataCorp., College
Station, TX).

3. Results

In Table 1, we summarize the response rate for each of the four states in this study.

Surveys were initially mailed to 3,659 young breast cancer survivors; however, 733 of these
were undeliverable due to the incorrect address, outdated address, or death of the targeted
respondent. Therefore, the total available sample was 2,926. In total, 830 young women
completed the survey, a response rate of 28.4 %. The response rate was very similar across
states, ranging from 27.9%—-29.3%. Most responded using paper surveys (702 respondents)
rather than the web-based version, and most used English (808 respondents).

Fig. 1 presents the racial/ethnic distribution of the target cohort, those identified as eligible
by the cancer registries, the available sample, and the survey respondents. Although the

racial/ethnic distribution was similar in the target sample (50.5 % non-Hispanic white) and
available sample (51.2 % non-Hispanic white), a higher percentage of non-Hispanic whites
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responded to the survey. Consequently, there is a larger proportion of non-Hispanic whites
than other racial/ethnic groups among survey respondents (58.7 %).

Table 2 contains the results from multivariable logistic regressions to explore the odds of

a response by race/ethnicity, controlling for the state in which the women were diagnosed.
There are no statistically significant differences by state. Across all states, Hispanic (odds
ratio (OR): 0.42; 95 % confidence interval (Cl): 0.33-0.54), non-Hispanic black, (OR:0.50;
Cl:0.39-0.62) and non-Hispanic Asian/Pacific Islander women (OR:0.54; C1:0.37-0.77)
were only about half as likely to respond as non-Hispanic white women. All these
differences in response to the survey are statistically significant (p-value < 0.001). This
finding remains stable across all regression specifications when additional variables, such as
age, stage at diagnosis, and treatments, are included (see supplement Table S1).

Among survey respondents, few demographic and clinical characteristics were significantly
different between non-Hispanic white women and those of all other racial/ethnic categories
women (Table 3). There was a similar proportion of non-Hispanic white women as women
from all other racial/ethnic groups between ages 18-34, and they received the same types
of nonsurgical treatments, including chemotherapy, radiotherapy, and hormone therapy.
According to the survey data, the statistically significant differences (p <0.05) were that
non-Hispanic white women were more likely than nonwhite women to be married (74.5

% vs. 55.4 %), undergo surgery (97.9 % vs. 93.7 %), and have hormone receptor—positive
breast cancers (33.5 % vs. 25.1 %).

In Table 3, we also report the concordance between survey responses and registry data. We
used self-reported race distribution in the survey to stratify non-Hispanic white respondents
from all other racial/ethnic categories, as we assumed that self-reported race information
would be more accurate than registry-collected race data. Survey and registry data were
generally in high agreement on race, with 92.6 % agreement and a kappa statistic (k) of
0.850 (data not shown), but the assignment for other variables differed. The concordance
between survey response and registry data for age and marital status was very high among
both non-Hispanic whites and non-white women. For example, for marital status, the
agreement was 95.7 % (k = 0.891) for non-Hispanic white women and 94.0 % (k = 0.879)
for women of other racial/ethnic groups.

The treatment variables varied more. According to percentage agreement and kappa values,
chemotherapy had high concordance, and radiation therapy and hormone therapy had lower
concordance. For surgery, the percentage agreement was high (90.0 % or higher); however,
the kappa statistics were low (0.203 and 0.217) for both non-Hispanic white respondents
and those from all other racial/ethnic groups, as survey respondents reported additional
surgical procedures that were not in the registry data. For surgery, radiation, and hormone
therapy, overall, the percentage agreement was lower for all other racial/ethnic groups

than for non-Hispanic white respondents. Hormone receptor status had the lowest level

of concordance between survey and registry information, whereas HER2 had moderate
concordance overall. For both hormone receptor and HER?2 status, concordance among all
other racial/ethnic groups revealed much lower percentage agreement and kappa values than
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among non-Hispanic white respondents. Overall, compared with the self-reported responses,
the registry data indicated more instances where hormone status was positive.

Table 4 presents the stage distributions from the survey and the registry data. Even though
the definitions differ, the overall pattern is similar. Stage distributions show that respondents
from nonwhite racial/ethnic groups have higher proportions of stage 0 or in situ breast
cancer and stage IV or distant cancers than non-Hispanic white respondents. The stage
information from the cancer registry shows a lower proportion of young women with
missing information: 1.2 % for non-Hispanic white women and 3.3 % for women in other
racial/ethnic groups in the cancer registry data, compared with 3.7 % and 4.8 % for those
respective groups of women in the survey data.

In Table 5, we compare insurance status and breast cancer symptoms between nonHispanic
white respondents and those from all other racial/ethnic groups. These additional variables
are only available from the survey data. Non-Hispanic white respondents displayed
statistically significant differences in insurance status, both at the time of breast cancer
diagnosis and at the time of survey response, from women of all other racial/ethnic groups.
Compared with the proportion of non-Hispanic whites, a higher proportion of respondents
from nonwhite racial/ethnic groups were enrolled in Medicaid or uninsured, and a lower
proportion had private insurance or were self-insured (p < 0.001). Insurance status also
changed between diagnosis and survey response, with higher Medicaid enrollment and

a lower proportion of uninsured individuals across both groups. At the time of survey
response, 8.0 % of non-Hispanic white respondents were enrolled in Medicaid, compared
with 23.9 % of the women from other ethnic/racial groups. The symptom index reported in
Table 5 also shows statistically significant differences between the two groups in the mean
FBSI score and most of the specific symptoms, including higher reports of lack of energy,
nausea, and shortness of breath. Non-Hispanic white respondents did not differ from those
of other racial/ethnic groups in terms of their satisfaction with their overall quality of life
and well-being.

4. Discussion

In this study, we examined the utility of supplementing cancer registry data with survey

data to assess multifactorial aspects impacting outcomes and financial toxicity among young
breast cancer survivors. Survey data can serve as a rich source of information, as many

more domains and concepts can be explored through self-report than through cancer registry
data alone. Survey data can capture patient-reported symptoms and outcomes and key areas

related to insurance status and employment, which can directly affect access to quality care.

We found the concordance between survey and registry data to be high for demographic
variables and chemotherapy. As in prior studies, we found some differences in treatment
reported for surgery and radiation therapy (Cooper et al., 2002; Noone et al., 2016; Virnig

et al., 2002). Additional information about treatments received was identified via self-report;
therefore, the use of both data sources may be appropriate. One reason for using both data
sources is the difference in the timeframe captured, as the cancer registry data only reflect
the initial course of treatment. Hormone receptor status and stage information appear to
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be underreported in the survey data relative to registry data—this may suggest an area for
further exploration to ensure the accuracy of the information provided in both data sources.

The insurance status information available from the survey reveals racial differences
between white and minority women. This can be an important source of disparities (Wharam
et al., 2018) and highlights the benefits of supplementing cancer registry data with patient
survey information. Additionally, the details on insurance status at the time of the survey
allow for a systematic assessment of changes in insurance status after cancer diagnosis. The
proportion of young women enrolled in Medicaid increased among both non-Hispanic white
women and non-white women, but the increase was much more pronounced for non-white
women. The differences and changes in insurance coverage can have meaningful impacts

on access to care and quality of the services received. Additionally, more women became
self-insured after the cancer diagnosis and may experience significant financial burden
which can impact their breast cancer outcomes and overall wellbeing. Further research is
needed to understand the role of health insurance coverage, financial stress, and breast
cancer outcomes among young women.

The symptom index completed by the survey respondents revealed that young women from
racial/ethnic groups experience more detrimental symptoms after breast cancer diagnosis
than non-Hispanic white young women. These symptoms may be a result of underlying
disparities (Patel et al., 2020) and the drivers of these racial differences should be further
investigated at the individual, provider, and health system level factors. A comprehensive
assessment of the barriers can help develop interventions to ameliorate disparities faced by
young women diagnosed with breast cancer.

Although this study provided important knowledge on the utility of survey and cancer
registry data, there are a few limitations. One primary limitation in the use of patient surveys
among young breast cancer survivors is the low response rate. However, our response rate of
28 % is comparable to, and often higher than, rates reported by other surveys (9 %-21 %)
targeting young women diagnosed with breast cancer (Tathanhlong, Bristow, & McGuffin,
2015; Tercyak et al., 2015). Furthermore, we found that non-Hispanic black, Hispanic, non-
Hispanic Asian/Pacific Islander, and non-Hispanic-other women are less likely to respond
than non-Hispanic white women (George, Duran, & Norris, 2014). This lower response

rate poses a challenge for racial disparity analysis, as adequate sample sizes across all racial/
ethnic groups are required for meaningful comparisons. Additional research should identify
approaches to increase the response rate among minorities in the young female breast cancer
population including modality of initial contact, reminder procedures and optimal incentives.

Both survey and cancer registry data may present inherent challenges with regard to
collection and analysis (Malin et al., 2002). For example, clinical information may be
missing in the cancer registry data, and self-reported clinical data is subject to a variety of
information biases—particularly recall and measurement biases (Althubaiti, 2016). These
data could be supplemented with clinical information available from electronic medical
records, or enhanced with information from all-state discharge databases when available to
provide details on treatment received.
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The variety of clinical, demographic, and self-reported variables that are available through
the linkage of survey and cancer registry data, supplemented by other sources when

feasible, can enhance our understanding of the multiple factors that determine breast cancer
outcomes. For instance, cancer registries do not routinely collect data on variables that could
be used to thoroughly evaluate racial/ethnic disparities (e.g., changes in insurance status
over the treatment period). This study on breast cancer among young women demonstrates
the utility of partnering with cancer registries to recruit participants, validate self-reported
survey responses, and obtain detailed clinical data. The resulting linked database may
provide a foundational model for multifactorial research, not only on outcomes and financial
consequences faced by young women with breast cancer, but also for many types of chronic
diseases with multiple underlying factors that impact health and economic outcomes.

4.1. Lessons Learned

Evaluators and planners seeking to enhance survey data with variables obtained from cancer
registry databases can draw several key in-sights from this study. First, we would like to
emphasize the areas that researchers can potentially strengthen their understanding of the

of data—and thereby of the factors that determine breast cancer outcomes—by linking the
two datasets. Concordance between the two data sources appeared high for demographic
variables and for the chemotherapy treatment variable, but the divergence widened across
the surgery and radiation therapy variables. Hormone receptor status and stage information
were underreported in the survey data as opposed to the cancer registries.

However, the low survey response rate that is often observed among young breast cancer
survivors was a primary limitation of this study (Tathanhlong et al., 2015; Tercyak et al.,
2015), and minorities were even less likely to respond. Thus, we did not have an adequate
sample size to perform individual analysis by racial/ethnic category. Our inability to further
stratify the analysis by race/ethnicity could have masked potential differences between
Hispanic, non-Hispanic black, non-Hispanic Asian/Pacific Islander, and other nonwhite
respondents. Thus, further research is necessary to increase minority response enough to
enable racial disparity assessments.

Another direction for further research could be to supplement the survey and cancer registry
data with information from all-state discharge databases to provide details on treatment
received. The variety of clinical, demographic, and self-reported variables that are available
through the linkage of multiple data sources can enhance our understanding of the factors
that determine breast cancer outcomes.
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Fig. 1.

Ragciallethnic distribution of the target cohort, available sample, and survey respondents.
Note: The target cohort includes all breast cancer survivors who were identified via state
cancer registry and were mailed surveys. In the available sample, individuals identified as
deceased or as having an undeliverable address have been dropped.

Alt text: This bar graph displays the racial/ethnic distribution across three populations:

the target cohort, available sample, and actual survey respondents. Non-Hispanic whites
responded at the highest rates across all three populations. Hispanics responded the next
most frequently, followed by non-Hispanic Asian/Pacific Islanders and other non-Hispanic
minority groups. Compared with the target cohort, survey respondents tended to skew
non-Hispanic white at the expense of all other racial/ethnic groups except for “non-Hispanic
other.”

Note to the Editors: This figure was created with Microsoft Excel 2016 and is attached
separately as a TIFF file.
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Table 2
Variables associated with survey participation.
Covariate M odeling Response to Survey (Available sample = 2,926)
OR 95% ClI P
State?
North Carolina (reference) 1.00
California 1.13 0.88t0 1.44 0.882
Florida 1.05 0.83t01.33 0.699
Georgia 1.05 0.81to0 1.37 0.703
Race/Ethnicity
Non-Hispanic white (reference) 1.00
Hispanic 0.42 0.33t0 0.54 <0.001
Non-Hispanic black 0.50 0.39t0 0.62 <0.001
Non-Hispanic Asian/Pacific Islander  0.54 0.37t00.77 0.001
Non-Hispanic Other 0.92 0.52to 1.61 0.763

OR odds ratio, C/ confidence interval.

Page 18

a . - . . .
The State variable indicates that the respondents were drawn from each state’s respective central data registry: the Florida Cancer Data System,

the North Carolina Central Cancer Registry, the California Cancer Registry, and the Georgia Comprehensive Cancer Registry.
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Table 4

Stage at diagnosis from survey responses and registry data.

Non-Hispanic White Freq (%)  All Other Racial/Ethnic GroupsFreq (%) P

Stage from survey (AJCC staging) 0.016
0 53 (10.9 %) 38 (11.3 %)
I 119 (24.4 %) 61 (18.2 %)
1l 179 (36.8 %) 112 (34.4 %)
1l 97 (19.9 %) 76 (22.7 %)
v 21 (4.3 %) 32 (9.6 %)
Unknown or missing 18 (3.7 %) 16 (4.8 %)
Stage from registry data (SEER summary staging) 0.099
In situ 49 (10.1 %) 42 (12.5 %)
Local 220 (45.2 %) 142 (42.4 %)
Regional 190 (39.0 %) 118 (35.2 %)
Distant 22 (4.5 %) 22 (6.6 %)
Unknown or missing 6 (1.2 %) 11 (3.3 %)

AJCC American Joint Committee on Cancer, SEER Surveillance, Epidemiology, & End Results Program. The AJCC stage categories cannot be
directly compared to the SEER categories. Although they are derived from similar source data elements, they use difference assumptions and
algorithms to assign cases to the stage categories. We did not have access to the source data elements and therefore did not attempt to compare the
values. Our goal was to highlight the percentage missing from self-report data compared to registry data.
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Table 5

Insurance status and breast cancer symptoms from patient survey.

Non-Hispanic White  All Other Racial/Ethnic P
Groups
Insurance status at diagnosis a
Private insurance 362 (74.3 %) 208 (62.1 %) <0.001
Self-insured 46 (9.5 %) 17 (5.1 %)
Medicaid (some Medicare) 28 (5.8 %) 52 (15.5 %)
Other 23 (4.7 %) 15 (4.5 %)
Uninsured 26 (5.3 %) 37 (11.0 %)
Insurance status at time of survey response b
Private insurance 360 (73.9 %) 191 (57.0 %) <0.001
Self-insured 56 (11.5 %) 28 (8.4 %)
Medicaid (some Medicare) 39 (8.0 %) 80 (23.9 %)
Other 22 (4.5 %) 18 (5.4 %)
Uninsured 7 (1.4 %) 11 (3.3 %)
Mean Functional Assessment of Chronic Iliness Therapy (FACIT) 22.1 20.8 0.002
Breast Symptom Index (FBSI) Score ¢
FBSI Items: “Quite a bit” or “very much” response
| have a lack of energy 174 (36.0 %) 125 (38.4 %) 0.021
I have pain 92 (28.0 %) 92 (19.1 %) 0.051
| have nausea 32 (6.6 %) 37 (11.3 %) <0.001
| have certain parts of my body where | experience pain 132 (27.4 %) 119 (35.8 %) 0.073
| have been short of breath 35 (7.3 %) 36 (10.9 %) 0.002
| worry that my condition will get worse 154 (32.0 %) 106 (32.1 %) 0.011
Because of my physical condition, | have trouble meeting the needs 53 (11.0 %) 60 (18.1 %) 0.006
of my family
| am content with the quality of my life right now 253 (52.4 %) 190 (57.8 %) 0.375

a . . . . . . . .
Information was missing for two non-Hispanic white respondents and six respondents from all other racial/ethnic groups.
Information was missing for three non-Hispanic white respondents and seven respondents from all other racial/ethnic groups.

Where the lowest possible score, zero, indicates that the patient is severely symptomatic and the highest possible score, 32, indicates that the
patient is asymptomatic.
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