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Abstract

Purpose This study examined clinical breast exam (CBE) and mammography surveillance in long-term young breast cancer
survivors (YBCS) and identified barriers and facilitators to cancer surveillance practices.

Methods Data collected with a self-administered survey from a statewide, randomly selected sample of YBCS diagnosed
with invasive breast cancer or ductal carcinoma in situ younger than 45 years old, stratified by race (Black vs. White/Other).
Multivariate logistic regression models identified predictors of annual CBEs and mammograms.

Results Among 859 YBCS (n = 340 Black; n = 519 White/Other; mean age = 51.0 + 5.9; diagnosed 11.0 + 4.0 years ago),
the majority (> 85%) reported an annual CBE and a mammogram. Black YBCS in the study were more likely to report
lower rates of annual mammography and more barriers accessing care compared to White/Other YBCS. Having a routine
source of care, confidence to use healthcare services, perceived expectations from family members and healthcare providers
to engage in cancer surveillance, and motivation to comply with these expectations were significant predictors of having
annual CBEs and annual mammograms. Cost-related lack of access to care was a significant barrier to annual mammograms.
Conclusions Routine source of post-treatment care facilitated breast cancer surveillance above national average rates. Per-
sistent disparities regarding access to mammography surveillance were identified for Black YBCS, primarily due to lack of
access to routine source of care and high out-of-pocket costs.

Implications Public health action targeting cancer surveillance in YBCS should ensure routine source of post-treatment care
and address cost-related barriers. Clinical Trials Registration Number: NCT01612338.
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Introduction

The number of cancer survivors in the U.S. will reach 18
million by 2022 [1]. Breast cancer survivors constitute
about 22% of this population due to the high incidence of
the disease, with more than 2.7 million currently living in
the US [1]. Approximately 25% are diagnosed when they
are under 50 years old; these women constitute a grow-
ing clinical population of young breast cancer survivors
(YBCS) [2]. Early onset breast cancer presents several
challenges, including tumors that are more aggressive,
higher recurrence rates, twofold higher risk for new pri-
mary tumors, and delays in diagnosis primarily due to lack
of screening guidelines for younger women, resulting in
increased mortality [2-5]. Black YBCS are a particularly
vulnerable clinical population due to higher incidence of
the disease; 33% are diagnosed younger than 45 years old
compared to 21% of White patients [6, 7]. Black YBCS
experience a higher incidence of triple-negative breast
cancer, a subtype with poorer survival [8], and are twice
as likely to die from the disease compared to White YBCS,
contributing to racial disparities in breast cancer mortal-
ity [3]. After controlling for biology, there are significant
racial differences in barriers accessing care, which affect
survival for Black and White YBCS [9].

Breast Cancer Survivorship Care Guidelines developed
by the American Cancer Society (ACS) and the American
Society of Clinical Oncology (ASCO) provide recommen-
dations for post-treatment care aiming to improve the over-
all health and quality of life of affected women [10]. Sur-
veillance for breast cancer recurrence includes a detailed
cancer-related history, an annual physical examination
after the first 5 years of primary therapy, an annual clinical
breast exam (CBE), and an annual mammogram to screen
for local recurrence and/or a new primary cancer. Annual
screening with Magnetic Resonance Imaging (MRI) as an
adjunct to mammography increases significantly breast
cancer survival in women who carry a pathogenic variant
in Breast Cancer 1 (BRCAI) or Breast Cancer 2 (BRCA2)
genes [11], women with a genetic syndrome associated
with breast cancer, i.e., Li-Fraumeni or Cowden syndrome,
and their untested first-degree relatives, and women with a
personal history of breast cancer [12]. Adherence to mam-
mography surveillance in breast cancer survivors older
than 65 years of age was reportedly between 78 and 85%
[13-15], but was as low as 44% among YBCS [16-19].
Black and Hispanic survivors reported lower rates of clinic
visits and mammography surveillance [18-20].

Monitoring breast cancer surveillance of YBCS helps
planning adequate quantity, quality, and coordination of
cancer care, improves YBCS’ survival and overall qual-
ity of life, and meets recommendations of the National
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Academy of Science, Engineering, and Medicine regard-
ing delivering high-quality cancer care [21, 22]. The pur-
pose of the study is to describe breast cancer surveillance
of long-term YBCS and examine demographic, clinical,
and psychosocial predictors, and perceived barriers and
facilitators to annual CBE and annual mammograms.

Theoretical framework

The Theory of Planned Behavior (TPB) has been used
extensively to predict and explain health behaviors such as
mammography screening [23] and physical activity in breast
cancer survivors [24, 25]. According to the TPB, knowl-
edge and attitudes toward a behavior, subjective norms, per-
ceived control, and intention predict actual health behavior
[26]. The TPB was expanded to include family support as
a form of social support, which facilitates decision-making
for genetic testing and mammography screening [27, 28].
Figure 1 presents the expanded TPB.

Methods
Design, sample, and procedures

The study presents baseline data from a prospective ran-
domized trial designed to increase breast cancer surveil-
lance and use of cancer genetic services among YBCS and
their unaffected relatives. In this paper, we present YBCS’s
breast cancer surveillance practices; use of cancer genetic
services among Black YBCS has been reported elsewhere
[29]. Methodological details of the study and the recruitment
process have been described in detail [28, 30]. A random
sample of YBCS was selected from the Michigan Cancer
Surveillance Program and was recruited with three mailed
attempts. YBCS were eligible to participate if they were
diagnosed with unilateral or bilateral invasive breast can-
cer or ductal carcinoma in situ (DCIS); Michigan residents
at the time of diagnosis; between 20 and 45 years old at
the time of diagnosis; between 25 and 64 years old at the
time of study; not pregnant, incarcerated, or institutional-
ized; and able to read English and provide informed consent
[28]. The study oversampled for Black versus White/Other
YBCS (stratification for race) to increase participation of
minority YBCS. Approximately 7% of YBCS of other eth-
nic/racial background identified in the cancer registry (e.g.,
Hispanic, American Indian, Arab American, Asian) were
grouped with White/Other YBCS, because due to their small
numbers they could not form a separate stratum. Eligible
YBCS who returned a signed consent form and a completed
baseline survey were included in the study. The Institutional
Review Boards of the University of Michigan, the Michigan
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Fig. 1 Expanded theory of
planned behavior
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Department of Health and Human Services, and the Scien-
tific Advisory Board of the Michigan Cancer Surveillance
Program approved the study.

Measures

Table 1 provides a detailed description of the instru-
ments used in the self-administered baseline survey.
The instruments measured constructs of the expanded
TPB. All measures were valid and reliable in this sam-
ple (Cronbach’s alpha > 0.71). The survey also collected
self-reported demographic (age, education, marital sta-
tus, employment, income, insurance, access to healthcare
services) and clinical characteristics. YBCS’ race was
recorded from the cancer registry, since this was the main
criterion for sample stratification. The outcome variables
were self-reported frequency of CBE and mammogra-
phy, which were categorized as adherent or non-adherent
with ASCO (2013) surveillance recommendations [31].
Although ASCO Breast Cancer Survivorship Care Guide-
lines have been recently revised [10], we used the 2013
guidelines that included recommendation for an annual
CBE and an annual mammogram, because these were rel-
evant at the time YBCS completed the baseline survey.
YBCS responded to the following questions: “A mammo-
gram is an x-ray of each breast to look for breast cancer.
Have you ever had a mammogram? If yes, how often did

you have a mammogram over the past 12 months?” and “A
CBE is when a doctor or nurse checks the breast(s) for a
lump. Have you ever had a CBE? If yes, how often did you
have a CBE over the past 12 months?” YBCS’ responses
were further dichotomized into having “none” or “at least
one” CBE and mammogram within the past 12 months
(Yes or No).

Statistical analyses

Descriptive statistics (frequencies, percentages, means,
and standard deviations) describe the sample. Pearson’s r
correlations in bivariate analyses examined relationships
between demographic and clinical characteristics, psy-
chosocial variables, and having at least one annual CBE
and mammogram. Two different logistic regression mod-
els identified factors associated with having at least one
annual CBE and mammogram. The model assessing mam-
mography surveillance did not include YBCS with double
mastectomy due to absence of mammary tissue. Two tailed
p values were calculated and the level of significance
was set at p < 0.05. A power analysis conducted with
PASSv.14 software determined that a sample of n = 205
would achieve 80% power to detect significant predictors
(Effect size = 0.5) of adherence to annual CBE and mam-
mography in the logistic regression analyses. SPSS, Ver-
sion 20.0, Chicago, SPSS Inc. was used for data analyses.
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Table 1 Psychometric properties of instruments

Cronbach’s Alpha
Knowledge and attitudes
Knowledge: breast cancer risk factors Breast Cancer Risk Factor Knowledge Index [57]; 17 items; True, 0.87
False or Don’t Know
Knowledge: breast cancer genetics Knowledge of Breast Cancer Genetics Scale [58]; 12 items; True, 0.74
False or Don’t Know
Perceived breast cancer risk Perceived breast cancer risk [59, 60]; 1 item, 10-point with verbal N/A

anchors; (1) Definitely Will Not to (10) Definitely Will

Fear of cancer recurrence

Concerns About Recurrence Scale (CARS) [61, 62]; 4-items, 7-point ~ 0.91

Likert (1) Not At All to (7) All The Time

Perceived barriers versus facilitators: mammogram Decisional Balance Scale for Mammography [63];
23-items, 2 dimensions: (1) pros: perceived benefits mammogram; (2)

0.80 (pros)
0.82 (cons)

cons: perceived barriers mammogram

Subjective norms

Perceived family expectations

1 item, 7-point Likert, (1) Definitely No to (7) Definitely Yes; “Do you N/A

believe your relatives want you to get mammograms and have other
tests to find cancer at an early stage?”

Perceived provider expectation

1 item, 7-point Likert, (1) Definitely No to (7) Definitely Yes; “Do you N/A

believe your healthcare provider wants you to get mammograms and
have other tests to find cancer at an early stage?”

Motivation to comply-family expectations

1 item, 7-point Likert (1) Never to (7) Always; “How often do you try ~ N/A

to do what your relatives want you to do about finding cancer at an

early stage?”
Motivation to comply-provider expectation

1 item, 7-point Likert, (1) Never to (7) Always; “How often do you try N/A

to do what your healthcare provider wants you to do about finding
cancer at an early stage?”

Perceived control

Self-efficacy: breast cancer

Confidence dealing with breast cancer [64];14 items, 7-point Likert, 0.95

(1) Strongly Disagree to (7) Strongly Agree

Confidence: CBE & mammogram

2 items, 7-point Likert, (1) Not At All Confident to (7) Very Confident; N/A

“During the next 12 months, how confident do you feel about your
ability...to get mammograms? ...a CBE?”

Family support

Family communication

Mutuality and Interpersonal Sensitivity (MIS) [65]; 15 items, 7-point ~ 0.93

Likert, (1) Never True to (7) Always True

Family support in illness

Developed based on items assessing social support [27]; 10 items, 0.90

7-point Likert, (1) Never True to (7) Always True

Intention

Intention: CBE & mammogram

Developed based on the TPB [66]; 2 items, 7-point Likert, (1) Very N/A

Unlikely to (7) Very Likely;

Results
Sample

Among 3000 YBCS initially identified from the Michigan
Cancer Surveillance Program, the response rate was 27.5%
for Black YBCS and 38.6% for White/Other YBCS. Details
about the recruitment process have been reported [30].
Table 2 summarizes the demographic and clinical charac-
teristics of the YBCS in the sample. YBCS have been diag-
nosed on average 11.0 + 4.0 years prior to the study. Their
mean age at the time of the study was 51.0 + 5.9 years; range
30-63 years; mean age at first breast cancer diagnosis was
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40.0 + 4.7 years; and the mean age of their first mammo-
gram was 36.0 + 6.0 years. White/Other YBCS were sig-
nificantly more likely to report family history of breast and
ovarian cancer and a double mastectomy compared to Black
YBCS. Finally, 58 YBCS reported a BRCAI (n = 19) or
BRCA2 (n = 14) or other mutation (n = 7); having a family
member with a known mutation (n = 6); or having a known
hereditary cancer syndrome (e.g., Li Fraumeni) (n = 12).
Despite overall high rates of health insurance, Black
YBCS had significantly more barriers accessing healthcare
services compared to White/Other YBCS. Survey items
assessing access to healthcare showed that, compared to
White/Other YBCS, Black YBCS were significantly more
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Table2 YBCS demographic and clinical characteristics
All YBCS (n = 859) Black (n = 340) White/other (n = 519) p value*
Age 51.0+5.9 50.5+5.6 512+ 6.0
Education
< High school* 199 (23.4%) 102 (30.4%) 97 (18.9%) < 0.001
Some/completed college 512 (60.3%) 185 (55.1%) 327 (63.7%)
Postgraduate Degree 138 (16.3%) 49 (14.6%) 89 (17.3%)
Marital status
Married/life partner* 516 (60.4%) 122 (36.2%) 394 (76.2%) < 0.001
Employment
Full-time* 424 (51.3%) 150 (45.5%) 274 (55.1%) < 0.001
Part-time* 167 (20.2%) 42 (12.7%) 125 (25.2%)
Unemployed/unable to work 144 (17.4%) 93 (28.2%) 51 (10.3%)
Retired 68 (8.2%) 37 (11.2%) 31 (6.2%)
Household income
< $20,000%* 130 (17.6%) 90 (31.5%) 40 (8.9%) < 0.001
$20,000-$39,999 123 (16.7%) 68 (23.8%) 55 (12.2%)
$40,000-$59,999 136 (18.5%) 57 (19.9%) 79 (17.5%)
$60,000-$79,999 101 (13.7%) 23 (8.0%) 78 (17.3%)
>$80,000 247 (33.6%) 48 (26.8%) 199 (44.1%)
Access to healthcare services
Has health insurance* 803 (93.5%) 308 (90.6%) 495 (95.4%) 0.005
Has routine source of care* 791(93.1%) 303 (90.4%) 488 (94.8%) 0.016
Cost-related lack of access to care* 149 (17.4%) 85 (25.1%) 64 (12.4%) < 0.001
Cancer diagnoses
Invasive breast cancer 461 (56.8%) 182 (59.5%) 279 (55.1%)
Ductal carcinoma in situ (DCIS)* 437 (53.8%) 134 (39.4%) 303 (58.4%) < 0.001
Ovarian cancer 8 (1.0%) 3 (1.0%) 5 (1.0%)
Other (thyroid, melanoma, etc.) 78 (9.1%) 26 (7.6%) 52 (10.0%)
Number of breast cancer diagnoses
> Two* 189 (22.0%) 47 (13.8%) 142 (27.4%) < 0.001
Family history
> One relative w/breast cancer* 430 (50.1%) 154 (45.3%) 276 (53.2%) 0.024
> One relative w/ovarian cancer* 122 (14.2%) 57 (16.8%) 65 (12.5%) < 0.001
Self-reported surgery
Double mastectomy* 162 (18.9%) 39 (11.5%) 123 (23.7%) < 0.001
Prophylactic mastectomy 124 (14.7%) 50 (15.0%) 74 (14.5%)
Oophorectomy 141 (17.0%) 46 (14.3%) 95 (18.7%)

* Presents significant differences between Black and White/Other YBCS based on Chi-square tests

Includes homemaker and student

likely to report not having health insurance; not having a
routine source of care; and not getting medical care in the
past 12 months due to high out-of-pocket costs.

Frequency of CBE and mammography

Most YBCS in the study reported having CBEs (85.9%;
n = 723) and mammograms annually (89.1%; n = 541,
excluding YBCS with double mastectomy). There was
no difference between Black and White/Other YBCS for

self-reported CBE (85.7%; n = 281 vs. 86.0%; n = 442).
However, Black YBCS were significantly less likely to report
having an annual mammogram compared to White/Other
YBCS (85.7%; n = 251 vs. 91.8%; n = 356, X? = 6.386,
p=0.012).

Frequency of annual MRI

Among the 58 YBCS who reported having a mutation, a
known hereditary cancer syndrome, or being a member of
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a mutation-harboring family, n = 27 did not have a double
mastectomy. Among these YBCS n = § reported having an
annual MRI, while n = 19 reported that it has been over a
year since their last MRI. Among YBCS who were not muta-
tion carriers and did not have a double mastectomy, n = 72
reported having an MRI the past 12 months and n = 186
reported that it has been more than 12 months since their
last MRI. Due to the small sample, further analyses were
not pursued.

Factors associated with annual CBE

Table 3 shows the bivariate analyses and the multivariate
logistic regression model of factors associated with YBCS
having at least one annual CBE. Positive predictors of hav-
ing an annual CBE in the bivariate analyses were educa-
tion, income, insurance, having a routine source of care,

knowledge of breast cancer risk factors and breast cancer
genetics, perceived family and healthcare provider expec-
tations to engage in breast cancer surveillance, motivation
to comply with these expectations, self-efficacy managing
breast cancer, confidence using healthcare services for CBE,
and intention to have a CBE. Cost-related lack of access to
care was negatively associated with frequency of CBE. In
the multivariate logistic regression model, the most signifi-
cant predictor of having an annual CBE was having a routine
source of care followed by confidence in using healthcare
services for CBE, perceived family and perceived health-
care provider expectations for breast cancer surveillance,
and intention to have a CBE. We examined whether there
was a difference in reported annual CBE between women
with invasive breast cancer and those with a DCIS diagno-
sis. For these analyses, we excluded n = 101 women who
reported having both diagnoses (i.e., had breast cancer more

Table 3 Factors associated with

< Variable Bivariate correlations Multivariate logistic regres-
annual clinical breast exam sion model
(CBE) N =859
Pearson’sr  p B SE )4
Constant -621 1.64 < 0.001
Demographic & clinical characteristics
Age 0.03 0.487 -0.01 0.03 0.979
Race [Black (0) vs. White/Other (1)] -0.01 0.894 0.24  0.27 0.381
Education 0.07 0.049 0.02 0.13 0.899
Income 0.10 0.003 0.10 0.08 0.227
Years since breast cancer diagnosis -0.02 0.600 —-0.01 0.04 0.927
Access to healthcare services
Has health insurance 0.21 < 0.001 0.73 043 0.090
Has routine source of care 0.29 < 0.001 1.25 035 < 0.001
Cost-related lack of access to care —-0.16 < 0.001 027 034 0.427
Knowledge and attitudes
Knowledge: breast cancer risk factors 0.07 0.037 -0.01 0.03 0.923
Knowledge: breast cancer genetics 0.07 0.036 0.00  0.05 0.991
Perceived breast cancer risk 0.01 0.743 0.07  0.05 0.202
Fear of cancer recurrence - 0.02 0.659 0.08  0.08 0.348
Subjective norms
Perceived family expectations 0.08 0.027 035 0.15 0.014
Perceived provider expectations 0.21 < 0.001 025 0.12 0.034
Motivation to comply-family expectations 0.14 < 0.001 0.08 0.11 0.485
Motivation to comply-provider expectations 0.22 < 0.001 0.17  0.13 0.196
Perceived control
Self-efficacy, breast cancer 0.10 0.004 0.04 0.12 0.730
Confidence using healthcare services: CBE 0.40 < 0.001 048 0.11 < 0.001
Family support
Family communication 0.05 0.124 0.15 0.14 0.310
Family support in illness 0.06 0.071 -021 0.16 0.190
Intention
Intention CBE 0.35 < 0.001 0.28 0.06 < 0.001

Bold indicates significant predictors of CBE
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than once). There was a significant difference in annual CBE
between YBCS with invasive breast cancer and those with
DCIS, with the latter group less likely to report an annual
CBE (X*> =4.19, p = 0.041).

Factors associated with annual mammography

Table 4 shows the bivariate analyses and the multivariate
logistic regression model of factors associated with YBCS
having at least one annual mammogram. Positive predictors
of having an annual mammogram in the bivariate analyses
were age, education, income, insurance, having a routine
source of care, knowledge of breast cancer risk factors and
breast cancer genetics, perceived provider expectations to
engage in breast cancer surveillance, motivation to comply

with family member and provider expectations, confidence
using healthcare services for mammograms, family sup-
port in illness, and intention to have a mammogram. Black
race recorded from the registry, cost-related lack of access
to care, and reporting more mammography barriers were
negatively associated with having an annual mammogram.
In the multivariate logistic regression model, the most sig-
nificant predictor of having an annual mammogram was
having a routine source of care followed by motivation to
comply with recommendations from healthcare providers,
confidence using healthcare services for mammograms, and
intention to have a mammogram. Lack of access to care due
to high out-of-pocket costs was negatively associated with
having an annual mammogram. We examined whether there
was a difference in reported annual mammogram between

Table 4 Factors associated with

Variable Bivariate correlations Multivariate logistic
annual mammogram N = 607* regression model
Pearson’sr p B SE p

Constant —7.67 248 0.002
Demographic & clinical characteristics

Age 0.09 0.014 0.06 0.03 0.078

Race [Black (0) vs. White/Other (1)] —0.09 0.014 -0.37 0.33 0.257

Education 0.11 0.006 0.01 0.17 0.955

Income 0.16 < 0.001 0.18 0.11 0.119

Years since breast cancer diagnosis 0.01 0.899 0.08 0.05 0.140
Access to healthcare services

Has health insurance 0.30 < 0.001 0.89 0.046 0.055

Has routine source of care 0.33 < 0.001 1.11 043 0.009

Cost-related lack of access to care -0.27 <0.001 -0.87 0.36 0.017
Knowledge and attitudes

Knowledge: breast cancer risk factors 0.13 0.002 0.02 0.04 0.625

Knowledge: breast cancer genetics 0.10 0.008 0.02 0.06 0.738

Perceived breast cancer risk 0.03 0.493 0.10 0.07 0.154

Fear of cancer recurrence —0.05 0220 -0.05 0.10 0.639

Perceived barriers vs. facilitators: mammogram -0.18 <0.0010 -0.20 0.25 0.426
Subjective norms

Perceived family expectations 0.04 0.264 0.18 0.16 0.287

Perceived provider expectations 0.09 0.043 0.17 0.19 0.369

Motivation to comply-family expectations 0.14 < 0.001 0.04 0.15 0.787

Motivation to comply-provider expectations 0.22 < 0.001 0.52 0.19 0.004
Perceived control

Self-efficacy, breast cancer 0.05 0.233 0.20 0.19 0.288

Confidence using healthcare services: mammogram 0.40 < 0.001 048 0.13 < 0.001
Family support

Family communication 0.04 0.260 0.12 0.20 0.538

Family support in illness 0.08 0.048 0.14 0.20 0.501
Intention

Intention mammogram 0.28 < 0.001 0.20 0.09 0.028

Mammogram (given in bold) identified in univariate and multivariate analyses

*Excluding YBCS with double mastectomy
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women with invasive breast cancer and those with a DCIS
diagnosis. For these analyses, we excluded n = 193 women
who reported having both diagnoses and double mastectomy.
There was no significant difference in annual mammogram
between YBCS with invasive breast cancer and those with
DCIS (X*> = 0.03, p = 0.875).

The Decisional Balance Scale for Mammography did not
identify significant differences between Black and White/
Other YBCS in overall access to mammograms. However,
a factor analysis involving the 23 items of the scale revealed
that Black YBCS were significantly less likely than White/
Other YBCS to perceive benefits from having an annual
mammogram (1.75 + 0.94 vs. 2.07 + 1.21, ¢ test = 3821,
p < 0.001), and significantly less likely to follow recom-
mendations from healthcare providers (1.70 + 0.87 vs.
2.05 + 1.01, # test = 4855, p < 0.001).

Discussion

The study reported engagement in CBE and mammogra-
phy in a randomly selected sample of long-term YBCS with
adequate representation of Black YBCS. Black and White/
other YBCS in our study reported having had a CBE and a
mammogram within the past 12 months above the national
average for women 40 years and older (66.8%) [32]. Other
studies have also reported high prevalence rates of surveil-
lance mammograms in breast cancer survivors of different
racial and ethnic backgrounds [13, 18, 33, 34]. However,
this is among the first studies making a comprehensive com-
parison of CBE and mammography surveillances practices
among long-term Black and White/Other YBCS.

The most significant barrier for post-treatment surveil-
lance mammograms for YBCS was cost-related lack of
access to care. A cancer diagnosis may cause significant
financial burdens and high out-of-pocket costs may further
deter YBCS from accessing surveillance care. Compared
to adults without barriers accessing healthcare, those who
lack health insurance, have coverage gaps, or delay care
because of limited personal finances might face increased
risks for poor physical and mental health, and overall prema-
ture mortality [35]. After the installment of the 2010 Patient
Protection and Affordable Care Act, adults living below the
poverty level in states that expanded Medicaid, such as the
state of Michigan, were more likely to have a routine source
of care and to not have unmet healthcare needs due to high
out-of-pocket costs [36]. Extended healthcare coverage may
have contributed to high rates of mammography surveil-
lance among Black and White/Other YBCS in our study,
which were above the national average for both racial/ethnic
groups. The Health Michigan plan that was put in action on
April 2014 has also granted access to cancer surveillance
to more than 650,000 previously uninsured individuals, the
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majority of which come from minority groups [37]. The pro-
posed dismissal of ACA after the fiscal year 2020 will likely
make it more difficult for Black and White/Other YBCS liv-
ing below or at poverty line from crucial access to cancer
surveillance services.

The most significant facilitator of annual CBEs and
annual mammograms was having a routine source of care.
Mammography surveillance in breast cancer survivors nor-
mally requires a healthcare provider recommendation [13].
Breast cancer survivors are more likely to have mammo-
grams when they receive care from a specialist, such as an
oncologist, surgeon, or gynecologist [14, 15, 17, 19, 33].
Those receiving care from an oncologist were more likely to
perceive that their care was well coordinated and were more
confident in decisions made by their oncologist compared to
those receiving care from primary care providers [34]. We
also identified that women diagnosed with DCIS were less
likely to report an annual CBE compared to those diagnosed
with invasive breast cancer; data did not support the equiva-
lent association for annual mammography. Given that Black
women with DCIS are more likely to experience a higher
risk of second breast cancer [38], and despite the importance
of mammography in active surveillance of DCIS patients
[39], not all racial/ethnic minority DCIS patients receive
adequate follow-up surveillance [40]. Taken together, these
findings highlight that source of post-treatment care could
have significant implications for the implementation of rec-
ommendations and improvement of the overall health of
affected women.

Motivation to comply with recommendations from health-
care providers and confidence using healthcare services were
significantly associated with annual CBE and mammograms.
Open communication with providers following a breast
cancer diagnosis was also positively associated with self-
efficacy to engage in cancer surveillance [41]. Self-efficacy
is a key resource for YBCS associated with better mental
health [42] and higher quality of life [43]. YBCS with less
self-efficacy to manage breast cancer and to navigate the
healthcare system are a group at risk for adverse outcomes
and warrants further assessment and early intervention.

Perceived expectations of family members were posi-
tively associated with having a CBE. This finding is consist-
ent with studies identifying support from family and friends
as a facilitator of post-treatment care, in addition to faith
and church support for Black breast cancer survivors [44,
45]. The equivalent association between perceived expec-
tations of family members and annual mammography was
not identified in the data. One possible explanation is that
there are more barriers associated with having a mammo-
gram compared to a CBE, which can be completed during
a routine office visit. While family support reinforces seek-
ing a provider visit for a CBE, it may not be able to address
mammography-related barriers, such as cost and lack of
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provider recommendation. This finding also suggests that
the expanded TPB identified important family-related factors
associated with engaging in breast cancer surveillance. It
has significant theoretical and clinical implications because
it emphasizes the importance of engaging family members
in post-treatment care of YBCS.

More than 50% of Black YBCS in our study reported
having an income less than $40,000. Black YBCS were
also significantly more likely to report barriers accessing
healthcare services due to lack of health insurance, lack of a
routine source of care, and high out-of-pocket costs, which
likely explains why rates of annual mammography among
Black YBCS were significantly lower compared to White/
Other YBCS in the study. These findings are consistent with
studies reporting that among 4535 breast cancer survivors,
Blacks and Hispanics were more likely to be non-adherent
to mammography surveillance guidelines and to report cost-
related barriers accessing care compared to White breast
cancer survivors [20, 46]. In a primarily White sample of
3965 breast cancer survivors identified from a healthcare
plan registry in the western U.S. region, 79% received sur-
veillance mammograms the first year after their diagnoses,
which decreased to 63% 10 years after diagnosis, especially
for women diagnosed younger than 40 years old [19]. Given
that our sample was on average 11 years post-diagnosis,
long-term Black YBCS may be significantly less likely to
benefit from breast cancer surveillance. Black YBCS in our
study were also less likely to perceive benefits from hav-
ing an annual mammogram, suggesting a significant need
for cancer survivorship education in this population. One
possible explanation for this finding may relate to lack of a
routine source of care among Black YBCS.

Although the American Cancer Society [47], the Ameri-
can College of Radiology [48], and the Society of Breast
Imaging [49] recommend breast MRI for screening women
with a lifetime breast cancer risk greater than 20-25%, these
recommendations state that MRI “may be considered” for
women who have a personal history of breast cancer; that
is, for women with intermediate breast cancer risk (lifetime
breast cancer risk 15-20%). Therefore, little is known about
the role of breast MRI in post-treatment surveillance pro-
grams, as this imaging method is expensive, lacks availabil-
ity, requires contrast media injection for adequate imaging,
and neither the technique nor interpretive criteria for breast
MRI are standardized [50].

While this study examined adherence to CBE and mam-
mography as post-treatment surveillance, the recent ACS/
ASCO Breast Cancer Survivorship Care Guidelines pro-
vide holistic recommendations, including education and
counseling about signs and symptoms of local or regional
recurrence, education and counseling about the importance
of adhering to adjuvant (antiestrogen) endocrine therapy,
risk evaluation and genetic counseling for women with risk

factors for hereditary cancer, screening for local recurrence
or new primary cancers with mammography and MRI for
those who meet criteria, assessment and management of
physical and psychosocial long-term and late effects of treat-
ment, general health promotion to address obesity, physical
activity, nutrition, and smoking cessation, and care coordi-
nation including the implementation of a survivorship care
plan [10]. The survivorship period presents an opportunity
for healthcare providers to promote the health of YBCS and
to reduce the burden and breast cancer mortality for this
population. Each clinical encounter can identify “teach-
able moments” to further engage this population in the
ACS/ASCO Breast Cancer Survivorship Care Guidelines.
A teachable moment is a naturally occurring health event
that can motivate individuals to adopt risk-reducing health
behaviors [51]. It is vital that healthcare providers assess
and reduce barriers to timely survivorship care by ensuring
that YBCS have access to care plans with information about
their cancer, cancer treatment, and follow-up care. This is
especially important for Black YBCS who are more likely
to have poor survival. Studies supported use of low-cost
mobile mammography units, clinics with evening hours,
use of churches to support preventive care, and innovative
reminder systems for women and their supportive family
members [41, 52-55]. The Commission on Cancer requires
survivorship care plans as a minimum standard [56]. Health-
care providers, especially those who care for Black YBCS,
should ensure that their survivorship care plan addresses
all current surveillance recommendations, including genetic
testing when appropriate and health promotion behaviors,
focusing on education and psychosocial support, necessary
to improve outcomes during cancer survivorship [10]. Future
studies should make comprehensive assessments to ensure
that surveillance plans are consistent with these guidelines,
and develop culturally appropriate interventions that recog-
nize the unique challenges and assets across diverse YBCS
groups to improve survivorship care.

Strengths and limitations

Self-reported surveillance behaviors may be less reliable
compared to data collected from medical records or insur-
ance claims, but take into account treatment received from
a variety of sources. While the sample size was large and
Black YBCS were oversampled, response rates among
Black and White/Other YBCS were low for both racial/
ethnic groups although typical for large population-based
studies. Sample stratification for race enhanced our abil-
ity to make comparisons between Black and White/Other
YBCS in the study, but has limitations, namely the inability
to derive nationally representative statistics from the com-
bined samples of Black and White/Other YBCS. Despite
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these limitations, the study advanced the body of knowledge
for breast cancer surveillance of long-term YBCS and fur-
ther highlights the survivorship needs of Black YBCS, who
are a vulnerable population. YBCS who accepted participa-
tion are self-selected, and are more likely to engage with
the healthcare system. Most likely there is a larger disparity
between Black and White/Others YBCS, since those who
did not accept participation may also be less likely to engage
with the healthcare system.

Conclusions

Most YBCS reported engaging in breast cancer surveil-
lance consistent with national recommendations a decade
post-diagnosis. However, the rate of annual mammogra-
phy for Black YBCS was lower compared to the White/
Other YBCS. The expanded TPB led to the identification
of multiple important predictors of breast cancer surveil-
lance for YBCS and emphasized the need to engage family
members in their care. Future studies should address com-
prehensively the breast cancer survivorship care needs of
YBCS, and especially of Black YBCS who are a vulnerable
population experiencing higher disease incidence and mor-
tality. The survivorship period is an ideal time to address
these needs and promote YBCS’ health. Monitoring YBCS’
cancer surveillance provides information that can help plan
adequate quantity, quality, and coordination of cancer care
to meet recommendations of the National Academy of Sci-
ence, Engineering, and Medicine for delivering high-quality
post-treatment care.
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