& frontiers | Frontiers in

‘ ® Check for updates

OPEN ACCESS

EDITED BY
Jessica Yasmine Islam,
Moffitt Cancer Center, United States

REVIEWED BY

Vinit Nalawade,

Duke University Health System, United States
Bashir Al Hussein Al Awamlh,

Vanderbilt University, United States

*CORRESPONDENCE
Avonne E. Connor
aconnor8@jhu.edu

RECEIVED 30 October 2023
ACCEPTED 08 December 2023
PUBLISHED 05 January 2024

CITATION

Jin M, Jones MR and Connor AE (2024) Racial
disparities in receipt of survivorship care plans
among female cancer survivors in Maryland.
Front. Cancer Control Soc. 1:1330410.

doi: 10.3389/fcacs.2023.1330410

COPYRIGHT

© 2024 Jin, Jones and Connor. This is an
open-access article distributed under the terms
of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Frontiersin Cancer Controland Society

TYPE Original Research
PUBLISHED 05 January 2024
pol 10.3389/fcacs.2023.1330410

Racial disparities in receipt of
survivorship care plans among
female cancer survivors in
Maryland

Mu Jin', Miranda R. Jones*? and Avonne E. Connor®?*

!Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD,
United States, 2Department of Oncology, Sidney Kimmel Comprehensive Cancer Center at Johns
Hopkins, Baltimore, MD, United States

Background: With the increasing number of cancer survivors in the US,
survivorship care plans (SCP) have been promoted to improve survivorship
outcomes for cancer patients. Few studies have assessed if the receipt of SCPs
differs by race/ethnicity. This study evaluated if racial/ethnic disparities exist in SCP
receipt among female cancer survivors living in Maryland.

Methods: Survey data were analyzed for 1,353 non-Hispanic white (NHW) and 280
non-Hispanic Black (NHB) women with a self-reported history of cancer living in
Maryland who completed the Maryland Behavioral Risk Factor Surveillance Survey
(BRFSS) between 2011 and 2020. Multivariable logistic regression models were
used to estimate prevalence odds ratios (PORs) and 95% confidence intervals (Cl)
for SCP receipt by race/ethnicity. Models were further stratified by demographic,
cancer-related, and lifestyle factors to examine effect modification.

Results: On average, survivors were 66.8 years of age at time of BRFSS survey and
53.5 years of age at time of cancer diagnosis. Compared with NHW survivors, NHB
survivors reported higher odds of receiving a summary of cancer treatments (POR
= 3.81, 95% ClI: 2.27, 6.39), instructions from a doctor for follow-up check-ups
(POR = 2.10, 95% CI: 1.00, 4.39), and written or printed instructions (POR = 4.74,
95% Cl: 2.12, 10.61). Age at survey (<65 years vs. >65 years) (p-interaction term
= 0.01) and income level (<50k vs. >50k) (p-interaction term = 0.04) significantly
modified the relationship between race/ethnicity and receiving SCPs.

Conclusion: Our findings indicate that NHB female cancer survivors in Maryland
are more likely to receive SCP information compared to NHW survivors and this
association is significantly modified by age at survey and income level. More
research is needed at the patient-provider level to gain a better understanding
of the impact of SCP delivery to minority cancer populations.
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Introduction

In 2022, the total number of cancer survivors in the US was 18 million (1) and is
projected to increase to 26 million by 2040 (2). This growing population might be due to
the aging population, improvement in cancer screening, early detection, and development
of new and/or more effective treatments (3). In 2022, the majority of cancer survivors in
the US were female survivors (54% of all cancer survivors), with breast cancer as the most
prevalent cancer (42% of all female cancer survivors) (1). Women are also more likely to be
long-term cancer survivors (4).
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In 2006, the Institute of Medicine (IOM) published a report to
promote survivorship care plans (SCPs) among patients completing
primary treatment, and SCPs were defined as a combination of
written treatment summaries and follow-up instructions (5). SCPs
summarize information about cancer diagnosis and treatment,
provide follow-up or check-up recommendations and give some
general wellness tips (6). According to the cancer program
standards published by the American College of Surgeon’s
Commission on Cancer, all cancer centers should implement SCPs
(7). The potential benefits of receiving SCPs for cancer survivors
include increasing contact with primary care physicians and
improved patient-provider communication (8-10). Additionally,
a study of 3,191 US adult cancer survivors who responded to
the 2010 Behavioral Risk Factor Surveillance Survey (BRFSS)
survey indicated that patients benefit from SCPs for their overall
psychological wellbeing, even after 5 years, as patients who received
SCP were three times less likely to experience current symptoms of
depression (11).

While studies have been conducted to understand disparities in
the use and impact of SCPs (12-14), there remains a knowledge gap
in assessing racial/ethnic disparities in SCP receipt and utilization.
Studies have examined disparities in SCP receipt among female
cancer survivors using US BRFSS data (15-17). One study focusing
on Alabama, Georgia, and Mississippi found that the likelihood of
receiving follow-up instructions for survivors who were younger,
with higher education and income levels was significantly higher
compared to survivors who were older, with lower education and
income levels (15). Furthermore, Timsina et al. (16) found that
7,061 cancer survivors who responded to 2016 BREFSS survey
with lower educational levels, widowed/divorced/separated marital
status, and without insurance were less likely to receive SCPs from
their healthcare providers. Wu et al. (17) evaluated predictors
associated with receiving follow-up instructions among 954 women
with breast cancer and 492 women with gynecologic cancers, and
the researchers found that breast cancer patients with lower income
levels were less likely to receive follow-up instructions, but there
was no association observed between race/ethnicity and follow-up
instructions received.

In Maryland, about 30% of the total population is Black/African
American (AA), which is much higher than the proportion in the
United States (14%) (18). Approximately 16,000 women living in
Maryland were diagnosed with cancer in 2018 and one-third of
all these reported cases were AA (19). Therefore, Maryland could
serve as a resource to study racial/ethnic disparities in SCP-related
outcomes among female cancer survivors (20). In this study, we
utilized Maryland BRFSS data collected from 2010 to 2020 to
investigate racial/ethnic disparities in SCP receipt.

Methods

The BRESS, conducted by the Centers for Diseases Control
and Prevention (CDC), is an ongoing nationwide telephone survey
system that has collected data on health-related behaviors, health
status, and healthcare access since 1984 (21). The Maryland BRESS
samples about 15,000 non-institutionalized Maryland residents
aged 18 and older per year, and the survey is conducted under
guidance from the CDC but also includes state-specific modules in
the questionnaires (22).
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Study population

A total of 81,025 people who completed the Maryland BRFSS
survey in 2011, 2013, 2015, 2017, 2019, and 2020 were identified.
Figure 1 shows exclusion and inclusion criteria. People without
valid cancer survivorship module records (N = 75,793) were
excluded. Participants who were male (N = 2,096) or not NHB
or NHW (N = 85) were also excluded. BRFSS respondents who
reported having more than one type of cancer (N = 564) after first
cancer diagnosis, did not report type of cancer diagnosed (N = 94),
or had skin cancer except for melanoma (N = 760) were not eligible
for our study. After these exclusions, a total of 1,633 female cancer
survivors were included in the current analysis (1,353 NHW and
280 NHB).

Race/ethnicity categories in Maryland
BRFSS

The exposure of interest in this study was self-reported
race/ethnicity, which was categorized as White, Black/AA,
American Indian or Alaskan, Asian, Other, Don’t know/Not sure,
and Refused. The participants were also asked if they were Hispanic
or Latino. For analysis, we recategorized race/ethnicity as NHW
and NHB/AA and excluded other categories due to small sample
size. NHW women were designated as the reference group for
the analysis.

SCP-related outcomes in Maryland BRFSS

In 2011, 2013, 2015, 2017, 2019, and 2020, the Maryland BRESS
included optional cancer survivorship modules in the BRFSS
survey. If respondents answered “Yes” to the question “Ever told
had any types of cancer;” they would be asked questions related
to cancer survivorship. We assessed survivorship care experiences
using the answers to following questions:

e “Did any doctor, nurse, or other health professional EVER
give you a written summary of all the cancer treatments that
you received?”

e “Have you ever received instructions from a doctor, nurse, or
other health professional about where you should return or who
you should see for routine cancer check-ups after completing
your treatment for cancer?”

o “Were these instructions written down or printed on paper
for you?”

Then the answers were recategorized as binary variables (“Yes”
or “No”) for each question.

Statistical analysis

Descriptive analysis
Two-sample t-tests and chi-squared tests were used to

determine if the characteristics were equally distributed
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FIGURE 1

Flowchart describing the selection process of the study population (N = 1,633) from the BRFSS participants (N = 81,025).

between NHW and NHB groups for continuous and categorical
variables, respectively.

Main analysis

Weighted crude and multivariable logistic regression models
were constructed to analyze the associations between race/ethnicity
and outcomes. Fully adjusted models accounted for the following
covariates (age at survey, age at cancer diagnosis, time since
cancer diagnosis, education level, income level, marital status,
home ownership, smoking status, alcohol consumption in last
week, exercise in past 30 days, general health, diabetes, and
obesity). Covariates were self-reported, and some variables were
recategorized for ease of interpretation and statistical power (see
Supplementary Table 1).

Stratified analysis

Stratified analyses were exploratory and intended to examine if
specific covariates modified the relationship between race/ethnicity
and SCP outcomes. Stratification variables were categorized and
included: cancer type, with breast cancer most reported (breast
cancer or other), BRESS survey age based on Medicare eligibility
(23) (<65 or > 65 years), age at diagnosis based on early onset
cancer diagnosis status (24) (<50 or > 50 years), time since cancer
diagnosis based on long-term cancer survivor status (25) (<5 or >5
years), education (less than college or college graduate and higher),
income based on the median income the average US resident (26)
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(<$50k or >$50k), body mass index (BMI) (obese or not obese),
and survey year (<2015 or >2015). Interaction terms between
race/ethnicity and stratification variables were modeled to examine
statistical interactions.

As there could be differences in SCP receipt between survivors
with ongoing cancer treatment and survivors who have completed
treatment, a sensitivity analysis was conducted by excluding BRESS
participants who responded “Yes” to the question “Are you
currently receiving treatment for cancer?” (N = 169). People who
refused to answer this question were also excluded from this
analysis (N = 20). Multivariate logistic regression was utilized to
examine the association between race/ethnicity and SCP receipt
among this subpopulation.

All statistical tests were two-sided, and statistically significant
main effects and interactions were indicated by p < 0.05. All
analyses were conducted using R version 4.2.1 (survey package
4.1-1) to account for BRFSS survey weights.

Results

Study population characteristics

Table 1 describes the survey characteristics of the study sample
overall and by race/ethnicity. About 83% of the sample identified
as NHW race/ethnicity. The average age of the female cancer
survivors at BRESS survey was 66.8 years: 67.3 years for NHW
and 64.0 years for NHB women (p < 0.001). For general health
status, NHW women were more likely to respond as “Very Good”
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TABLE 1 Participant sociodemographic characteristics, overall and stratified by race/ethnicity.

Characteristic Overall, N = 1,633 NHW, N = 1,353 (82.9%) NHB, N =280 (17.1%) p-value
Age at interview (years) 66.8 (12.8) 67.3(12.8) 64.0 (12.2) <0.001
Missing * * *
Year of BRFSS survey 0.5
In or after 2017 716 (43.8%) 588 (43.5%) 128 (45.7%)
General health <0.001
Excellent 171 (10.5%) 157 (11.6%) *
Very Good 506 (31.0%) 449 (33.2%) 57 (20.4%)
Good 550 (33.7%) 442 (32.7%) 108 (38.6%)
Fair 294 (18.0%) 213 (15.7%) 81 (28.9%)
Poor 106 (6.5%) 88 (6.5%) *
Missing * * *
Marital status <0.001
Married/Unmarried Couple 763 (46.7%) 677 (50.0%) 86 (30.7%)
Separated/Divorced 301 (18.4%) 227 (16.8%) 74 (26.4%)
Widowed 451 (27.6%) 381 (28.2%) 70 (25.0%)
Never Married 114 (7.0%) 65 (4.8%) *
Missing * * *
Education level 0.6
Less than college 980 (60.0%) 815 (60.2%) 165 (58.9%)
College grad 649 (39.7%) 534 (39.5%) 115 (41.1%)
Missing * * *
Employment status <0.001
Yes 500 (30.6%) 413 (30.5%) 87 (31.1%)
No 164 (10.0%) 119 (8.8%) *
Other 141 (8.6%) 134 (9.9%) *
Retired 826 (50.6%) 685 (50.6%) 141 (50.4%)
Missing * * *
Household Income level 0.06
<50k 632 (38.7%) 506 (37.4%) 126 (45.0%)
>50k 655 (40.1%) 552 (40.8%) 103 (36.8%)
Missing 345 (21.1%) 294 (21.7%) 51 (18.2%)
Home ownership <0.001
Own 1,330 (81.5%) 1,132 (83.7%) 198 (70.7%)
Not own 293 (18.0%) 213 (15.8%) 80 (28.6%)
Missing * * *
Exercise in past 30 days 0.1
No 467 (28.6%) 374 (27.6%) 93 (33.2%)
Yes 1,150 (70.4%) 964 (71.2%) 186 (66.4%)
Missing * * *
Obesity <0.001
Obese 489 (29.9%) 366 (27.1%) 123 (43.9%)
(Continued)
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TABLE 1 (Continued)

10.3389/fcacs.2023.1330410

Characteristic Overall, N = NHW, N = 1,353 (82.9%) NHB, N = 280 (17.17%

Not obese 1,026 (62.8%) 890 (65.8%) 136 (48.6%)

Missing 118 (7.2%) 97 (7.2%) *

Smoking status 0.9
Current 176 (10.8%) 145 (10.7%) *

Former 557 (34.1%) 467 (34.5%) 90 (32.1%)

Never 882 (54.0%) 726 (53.7%) 156 (55.7%)

Missing * * *

Drinks per week 1.5(3.4) 1.7 (3.5) 0.8 (2.6) <0.001
Missing * * *

Diabetes <0.001
Diabetes 305 (18.7%) 218 (16.1%) 87 (31.1%)

No-Diabetes 1,271 (77.8%) 1,099 (81.2%) 172 (61.4%)

Pre-Diabetes * * *

Pregnancy-Induced * * *

Missing * * *

Age at cancer diagnosis 53.5(15.6) 53.6 (15.9) 52.7 (14.5) 04
(years)

Missing 78 68 *

Time to diagnosis (years) 13.0 (12.2) 13.4 (12.5) 11.1 (10.9) 0.002
Missing 78 68 *

Type of cancer diagnosed <0.001
Breast cancer 962 (58.9%) 836 (61.8%) 126 (45.0%)

Other cancer 671 (41.1%) 517 (38.2%) 154 (55.0%)

Currently receiving treatment <0.001
for cancer?

Yes 169 (10.3%) 123 (9.1%) *

No 1,444 (88.4%) 1,215 (89.8%) 229 (81.8%)

Missing * * *

Did you receive a summary of <0.001
cancer treatments received?

Yes 535 (32.8%) 398 (29.4%) 137 (48.9%)

No 665 (40.7%) 600 (44.3%) 65 (23.2%)

Missing 433 (26.5%) 355 (26.2%) 78 (27.9%)

Ever receive instructions from 0.006
a doctor for follow-up

check-ups?

Yes 984 (60.3%) 803 (59.3%) 181 (64.6%)

No 275 (16.8%) 246 (18.2%) *

Missing 374 (22.9%) 304 (22.5%) 70 (25.0%)

Are instructions written or <0.001
printed?

Yes 660 (40.4%) 508 (37.5%) 152 (54.3%)

No 226 (13.8%) 202 (14.9%) *

Missing 747 (45.7%) 643 (47.5%) 104 (37.1%)

*Sample size <50. n (%); Mean (SD). The p-value was computed using chi-squared test for categorical variables, using two sample t-test for continuous variables.
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(33.2%) compared with NHB women (20.4%), and more NHB
survivors reported “Fair” (28.9%) than NHW survivors (15.7%) (p
< 0.001). As for obesity status, 29.9% of all females were obese,
with a significantly different distribution by racial/ethnic groups
(NHW: 27.1% vs. NHB: 43.9%, p < 0.001). Also, more NHB females
reported they have been diagnosed as having diabetes (31.1%)
compared with NHW females (16.1%) (p < 0.001).

Cancer-related characteristics

Table 1 also shows the responses overall and by race/ethnicity
for the cancer related BRFSS modules. On average, women were
53.5 years old (SD = 15.6 years) when they were diagnosed with
cancer with no significant difference between NHW and NHB
female survivors (53.6 years vs. 52.7 years, p = 0.4). Survivors
reported an average of 13.0 years (SD = 12.2 years) since cancer
diagnosis, and NHW survivors (13.4 years) reported a significantly
longer time from cancer diagnosis than NHB survivors (11.1 years)
(p = 0.002). Breast cancer was the most common type of cancer
reported, and this prevalence was higher among NHW survivors
(61.8%) than NHB survivors (45.0%) (p < 0.001). Overall, 32.8%
of the survivors reported that they received a summary of cancer
treatments received. The proportion was much higher among NHB
(48.9%) than NHW participants (29.4%) (p < 0.001). Among all
survivors, 60.3% reported receiving instructions from a doctor for
follow-up check-ups, and NHB survivors (64.6%) reported such
experiences significantly more than NHW survivors (59.3%) (p
= 0.006). Among people who received instructions for follow-up
check-ups, 40.4% of them reported “Yes” they were printed/written,
and this proportion differed between NHB women (54.3%) and
NHW women (37.5%) (p < 0.001).

Associations between race/ethnicity and
SCP receipt

Table 2 presents the results from crude and fully adjusted
models between race/ethnicity and SCP related outcomes. For NHB
female cancer survivors living in Maryland, they were more likely to
receive a summary of cancer treatments (POR = 3.14, 95% CI: 1.94,
5.09), instructions from a doctor for follow-up check-ups (POR =
2.09, 95% CI: 1.08, 4.04), and written or printed instructions (POR
= 3.84, 95% CI: 1.92, 7.69). After adjusting for covariates, NHB
cancer survivors were more likely to receive a summary of cancer
treatments (POR = 3.81, 95% CI: 2.27, 6.39), instructions from a
doctor for follow-up check-ups (POR = 2.10, 95% CI: 1.00, 4.39),
written or printed instructions (POR = 4.74, 95% CI: 2.12, 10.61).

Stratifications by age at survey and income
level

Table 3 illustrates the relationship between race/ethnicity and
receiving SCPs by age at survey. For women who were >65 years
of age at survey, NHB survivors had higher odds of receiving
instructions than NHW survivors (POR = 4.77, 95% CI: 2.07,
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11.00). However, the relationship was not significantly significant
in the younger group (<65 years) (POR = 1.07, 95% CI: 0.42, 2.70)
(p-interaction = 0.01).

Table 4 illustrates the association between race/ethnicity and
SCP receipt stratified by household income adjusting for covariates.
Among women with lower income (<$50K), NHB survivors had
almost 4 times the odds of receiving follow-up instructions than
NHW survivors (POR = 4.74, 95% CI: 1.64, 13.72), but the
relationship between race/ethnicity and this SCP outcome was not
significant among women with higher income (>$50k) (POR =
0.85, 95% CI: 0.30, 2.38) (p-interaction = 0.04).

Other stratifications

After adjusting for covariates, the association between
race/ethnicity and receiving SCPs was not significantly modified by
education, time since diagnosis, survey year, obesity, or cancer type
(Supplementary Tables 2-6).

Sensitivity analysis

There were 1,444 survivors who completed treatment
before their survey after excluding participants with ongoing
cancer treatment or unknown status. As illustrated in
Supplementary Table 7, adjusting for covariates, NHB female
survivors remained more likely to receive treatment summaries
(POR = 3.64, 95% CI: 2.19, 6.04) compared to NHW survivors,
and were 5.21 times (95% CI: 2.51, 10.82) more likely to have
their instructions written or printed compared to NHW survivors.
The association between race/ethnicity and receiving follow-up

instructions was no longer statistically significant.

Discussion

We examined disparities in SCP receipt among female cancer
survivors in Maryland. Overall, the percentage of female survivors
reporting receiving a summary of cancer treatment was only about
30%, and the percentage of female survivors who have received
printed or written instructions for follow-up check-ups was 40%,
which indicated that delivery of SCP was still low in Maryland,
despite the IOM mandated use of SCPs in 2006 (5). In a study using
2012 and 2014 BREFSS data, the rates of female survivors reporting
receiving a summary of cancer treatment were somewhat similar
to our findings, which were 34.0% in Alabama, 38.3% in Georgia,
and 44.9% in Mississippi, while the proportions of participants who
reported receiving follow-up care instructions were much higher in
those three states, which were 63.6% in Alabama, 71.7% in Georgia,
and 70.85% in Mississippi (15).

Our findings showed that NHB female survivors were more
likely to receive SCPs compared to NHW survivors. Overall,
the odds of receiving a cancer treatment summary among NHB
survivors were 3.81 times the odds for NHW survivors. Also, NHB
women had 2-fold odds of receiving instructions from a doctor for
follow-up check-ups and almost 5-fold odds of receiving written
or printed instructions in comparison with NHW survivors. In
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TABLE 2 Crude and fully adjusted associations between race/ethnicity and receipt of SCP outcomes among female cancer survivors, overall.

Instructions
written or
printed?

Ever
receive
instructions
from a
doctor for
follow-up
check-
ups

POR (95% POR (95% POR (95%
Cl) Cl) Cl)

Did you
receive a
summary
of cancer

treatments
received?

Crude association*

Race/ethnicity

NHW (ref) 998 1,049 710

NHB 202 3.14 210 2.09 176 3.84
(1.94,5.09) (1.08, 4.04) (1.92,7.69)

Fully adjusted association**

NHW (ref) 998 1,049 710

NHB 202 3.81 210 2.10 176 4.74
(2.27,6.39) (1.00, 4.39) (2.12,10.61)

*Results from univariate logistic regression model between race/ethnicity and SCP-related outcomes. **Results from fully adjusted logistic regression models between race/ethnicity and SCP-
related outcomes, adjusted for the following variables: race/ethnicity, income level, education level, age at cancer diagnosis, time since cancer diagnosis, marital status, home ownership, smoking
status, alcohol consumption in last week, exercise in past 30 days, general health, diabetes history, and obesity.

TABLE 3 Associations between race/ethnicity and receipt of SCP outcomes stratified by age at survey, adjusted for all covariates.

Stratification: age at survey

<65 years old >65 years old
Race/Ethnicity N POR (95% N POR (95% ClI) p-interaction term
Cl)
Receive a summary of cancer NHW (ref) 390 594
treatments received
NHB 104 3.51 97 4 0.64
(1.70, 7.28) (2.06,7.76)
Ever receive instructions from NHW (ref) 407 623
a doctor for follow-up
check-ups
NHB 105 1.07 104 4.77 0.01*
(0.42,2.70) (2.07, 11.00)
Instructions written or NHW (ref) 311 388
printed
NHB 88 8 87 3.44 0.52
(2.80, 22.90) (1.12,10.53)

*Results from multivariate logistic regression model between predictors and SCP-related outcomes. Fully adjusted logistic regression models were adjusted for the following variables:
race/ethnicity, income level, education level, age at cancer diagnosis, time since cancer diagnosis, marital status, home ownership, smoking status, alcohol consumption in last week, exercise in
past 30 days, general health, diabetes history, and obesity.

stratified analysis, we found that older NHB women were more
likely to report receiving follow-up instructions than NHW women,
but the association was not significant in the younger subgroup.
Additionally, the odds of receiving follow-up instructions for NHB
women with household lower income were more than 4 times the
odds for NHW women, while the association might be inverse with
higher income.

Although some studies have investigated disparities in SCP
receipt (15, 16), there are few studies focusing on racial/ethnic

Frontiersin Cancer Controland Society

disparities in receiving SCPs in the US. Researchers have
highlighted the importance of promoting adherence to care
guidelines among minority and underserved patient populations.
A review of 50 studies focusing on SCPs indicated that SCPs could
have a positive influence on self-reported adherence to medical
recommendations among cancer survivors (27). Another study
conducted by Shay et al. (28) using BRFSS data demonstrated
that receiving SCPs was associated with health behaviors, such
as having a recent medical appointment, exercise in the past
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TABLE 4 Associations between race/ethnicity and receipt of SCP outcomes stratified by annual household income level, adjusted for covariates.

Stratification: income level

<$50k >$50k
Race/Ethnicity N POR (95% N POR (95% ClI) p-interaction term
Receive a summary of cancer NHW (ref) 393 405
treatments received
NHB 91 78 3.26 0.4
(3.33,16.57) (1.57, 6.80)
Ever receive instructions from NHW (ref) 409 425
a doctor for follow-up
check-ups
NHB 94 81 0.85 0.04*
(1.64,13.72) (0.30, 2.38)
Instructions written or NHW (ref) 261 312
printed
NHB 80 72 4.01 0.5
(1.46,15.31) (1.53,10.47)

*Results from multivariate logistic regression model between predictors and SCP-related outcomes. Fully adjusted logistic regression models were adjusted for the following variables:
race/ethnicity, income level, education level, age at cancer diagnosis, time since cancer diagnosis, marital status, home ownership, smoking status, alcohol consumption in last week, exercise in

past 30 days, general health, diabetes history, and obesity.

month, non-smoking status, and up-to-date mammography among
1,855 cancer survivors. Therefore, SCP receipt was expected to
improve adherence to medical recommendations, thus improving
survival outcomes.

Our study may be one of the first studies to observe that
NHB female survivors are more likely to receive SCPs than NHW
survivors using BRESS data. To the best of our knowledge, only
a few other population-based studies have found a significant
positive association between racial/ethnic minorities and receipt of
SCPs, in comparison with NHW survivors. One study using the
National Health Interview Survey (NHIS) also found that NHB
cancer survivors had over three times the odds of receiving both a
written treatment summary and written advice, compared to NHW
survivors (29). Sabatino et al. (30) also utilized the NHIS data and
obtained similar results, which demonstrated that NHB survivors
were more likely to receive a treatment summary and written
follow-up instructions. Another study conducted in California
found that non-White survivors had higher odds of receiving a
written summary of received treatments (31).

Our findings among NHB female cancer survivors and SCP
receipt could be attributed to several factors. There has been
research indicating that there are racial/ethnic disparities in the co-
occurrence of chronic health conditions between NHB and NHW
cancer survivors (32, 33). Therefore, it has been hypothesized
that the potential reason for these positive associations among
racial/ethnic minority cancer survivors and receipt of SCPs could
be that NHB cancer survivors might have more comorbidities, so
they are more likely to receive SCPs from their physicians. Lastly,
NHB patients might have health providers that are more likely to
provide SCPs.

NHB women who were >65 years at survey were almost five
times more likely to report receiving instructions from a doctor
for follow-up check-ups than NHW counterparts, although this
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association was not significant among survivors <65 years at
survey. We hypothesize that physicians might tend to provide
instructions for follow-up check-ups to older NHB survivors as
they would need more check-ups to avoid experiencing severe
outcomes. Interestingly, we did not observe a significant interaction
by early onset of cancer diagnosis. Additional research by age
should be conducted in this field to determine the impact of age
and Medicare coverage.

We also found household income to be a significant
effect modifier between race/ethnicity and receiving follow-up
instructions. NHB race and lower socioeconomic status were
studied among cancer patients to be related to higher nonadherence
to medication, treatment and follow-up visits and delayed diagnosis
and treatment (34-38). In research focusing on low-income females
with breast cancer living in California, the researchers found that
AAs had 3.55 times the odds of diagnostic delay than Caucasian
patients (38), which could lead to delayed treatment and worse
health outcomes. It is possible that physicians would provide more
detailed follow-up instructions to patients who were more likely
to be non-adherent to follow-up appointments and with worse
health status or prognosis. Further research could determine if
physicians providing SCPs have more targeted approaches for
socioeconomically disadvantaged patients.

Strengths and limitations

A major strength of this study is utilization of Maryland BRFSS
data. The Maryland BRFSS questionnaires have included the cancer
survivorship module for over two decades; therefore, the SCP
outcomes of interest could be evaluated over time. Our study has
some limitations. Cancer history and SCP outcomes were self-
reported. The BRESS did not collect clinical information or medical
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records to confirm diagnoses or collect stage and treatments.
Women who have advanced stage, poor prognostic factors, and
more aggressive treatments may be more likely to receive SCPs due
to them being at-risk of treatment-related side effects and risk of
recurrence; and future studies of SCPs should account for these
factors particularly among Black women due to these factors being
more prevalent among them (39). People who responded to the
BRFSS survey may be more likely to be healthier survivors with
healthcare coverage, as almost 75% of all participants reported
“Good” or better for their overall health status and very few
women (n < 50) reported that did not have healthcare insurance.
Therefore, our results might be less generalizable to people with
worse health conditions and limited healthcare coverage. The
BRESS did not assess the quality of SCP. Lastly, other racial/ethnic
groups could not be adequately evaluated in our analysis because
few participants identified themselves as Asian, American Indian,
or Alaskan, or Hispanic.

Conclusion

Overall, race/ethnicity was associated with SCP receipt
among Maryland female cancer survivors. NHB female cancer
survivors were more likely to receive SCPs than NHW survivors.
Additionally, household income and age at survey were observed
to be significant effect modifiers for the relationship between
race/ethnicity and SCP receipt. More research is needed at the
patient-provider level to gain a better understanding of the impact
of SCP delivery to minority cancer populations. Future studies
could also evaluate the impact of SCP implementation on patient
health outcomes specifically among minority populations to inform
strategies to reduce disparities in cancer outcomes.
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