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QUESTION ASKED: What is the prevalence of care
fragmentation experienced by Black women who have
a comorbidity at breast cancer diagnosis?

SUMMARY ANSWER: Care fragmentation was experi-
enced by 78.5% of Black women.

WHAT WE DID: We abstracted practice-level informa-
tion from medical records for the first primary care visit
and primary breast surgery. After matching practices
to their respective health system, we assessed whether
primary care and surgical care facilities were part of
the same health system. We then explored whether
individual-level factors were associated with care
fragmentation.

WHAT WE FOUND: Many Black women received pri-
mary care from diverse practice settings that were not
associated with the health system where they received
their breast surgery. Individual-level factors including

age, health insurance, cancer stage, and comorbidity
count were not associated with care fragmentation
(P . .05).

BIAS, CONFOUNDING FACTOR(S), AND REAL-LIFE
IMPLICATIONS: Although this study could not exam-
ine the relationship between care fragmentation and
care outcomes at this time, we provide foundational
steps for advancing our understanding of care frag-
mentation at the health system level in a population
simultaneously navigating both cancer and other
chronic conditions. Fragmentation of primary care and
cancer care across health systems is prevalent among
Black women and may drive inequities in care out-
comes. The health care organizational context has
important implications for care coordination and
health care delivery beyond individual patient factors
and should be addressed in future studies.

CORRESPONDING AUTHOR
Michelle Doose, PhD, MPH, National Cancer Institute, 9609
Medical Center Dr, 3E502, Rockville, MD 20850;
e-mail: michelle.doose@nih.gov.

Author affiliations
and disclosures are
available with the
complete article at
ascopubs.org/
journal/op.

Accepted on March
23, 2021 and
published at
ascopubs.org/journal/
op on May 11, 2021:
DOI https://doi.org/10.
1200/OP.20.01089

Volume 17, Issue 5 287

mailto:michelle.doose@nih.gov
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/doi/full/10.1200/OP.20.01089
http://ascopubs.org/doi/full/10.1200/OP.20.01089


SPECIAL SERIES: DISPARITIES IN CANCER CARE FOR BLACK PEOPLE IN THE UNITED STATESoriginal
contributions

Fragmentation of Care Among Black Women With
Breast Cancer and Comorbidities: The Role of
Health Systems
Michelle Doose, PhD, MPH1,2,3; Janeth I. Sanchez, PhD, MPH1; Joel C. Cantor, ScD4,5; Jesse J. Plascak, PhD6;

Michael B. Steinberg, MD, MPH7; Chi-Chen Hong, PhD8,9; Kitaw Demissie, MD, PhD10; Elisa V. Bandera, MD, PhD2,3; and

Jennifer Tsui, PhD, MPH4,11

abstract

PURPOSE Black women are disproportionately burdened by comorbidities and breast cancer. The complexities
of coordinating care for multiple health conditions can lead to adverse consequences. Care coordination may be
exacerbated when care is received outside the same health system, defined as care fragmentation. We examine
types of practice setting for primary and breast cancer care to assess care fragmentation.

MATERIALS AND METHODS We analyzed data from a prospective cohort of Black women diagnosed with breast
cancer in New Jersey who also had a prior diagnosis of diabetes and/or hypertension (N5 228). Following breast
cancer diagnosis, we examined types of practice setting for first primary care visit and primary breast surgery,
through medical chart abstraction, and identified whether care was used within or outside the same health
system. We used multivariable logistic regression to explore sociodemographic and clinical factors associated
with care fragmentation.

RESULTS Diverse primary care settings were used: medical groups (32.0%), health systems (29.4%), solo
practices (23.7%), Federally Qualified Health Centers (8.3%), and independent hospitals (6.1%). Surgical care
predominately occurred in health systems (79.8%), with most hospitals being Commission on Cancer–
accredited. Care fragmentation was experienced by 78.5% of Black women, and individual-level factors (age,
health insurance, cancer stage, and comorbidity count) were not associated with care fragmentation (P. .05).

CONCLUSION Themajority of Black breast cancer survivors with comorbidities received primary care and surgical
care in different health systems, illustrating care fragmentation. Strategies for care coordination and health care
delivery across health systems and practice settings are needed for health equity.

JCO Oncol Pract 17:e637-e644. © 2021 by American Society of Clinical Oncology

INTRODUCTION

Black women diagnosed with breast cancer face the
failing trifecta of the US health care delivery system—

unequal access to care, fragmented care, and high-
cost care. For the 33,840 Black women diagnosed
with breast cancer in 2019, an estimated 6,540 died
due in part to the prevalent coexistence of a comor-
bidity at cancer diagnosis.1-4 Black women diagnosed
with cancer are disproportionately burdened by the
presence of other comorbidities such as hypertension
and diabetes, which are two of the most common
comorbidities at breast cancer diagnosis.5 Having a
comorbidity at cancer diagnosis challenges the health
care system to facilitate coordination of both cancer
care and comorbid care across multiple care teams
and health care settings.6-8 For example, clinicians in
different health systems are less likely to interact with

each other through face-to-face or virtual encounters
(eg, tumor boards) or asynchronously in patient notes
and electronic communication via an interoperable
electronic health record system.9 This fragmentation
can lead to suboptimal disease-specific care man-
agement and poor handoffs or care delivery transitions
from outpatient to inpatient care and from oncology to
primary care. Effective care coordination represents an
opportunity for health systems to improve outcomes for
Black women diagnosed with breast cancer.

In the United States, there are 637 health systems,
which are defined as “organizations that include at
least one hospital and at least one group of physicians
that provide comprehensive care (including primary
and specialty care) who are connected with each other
and with the hospital through common ownership or
joint management.”10 Health systems can provide
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negotiation power with insurance companies and poten-
tially make capital available for investment in care coor-
dination infrastructure, such as health information
technology (health IT), population health monitoring, and
care management.11,12 Health care delivered within the
same organized health system may also reduce care
fragmentation—defined as the lack of coordination of
patient care activities with misaligned payment incentives
and maldistribution of resources.13-15 Health care delivery
systems can promote and enhance care coordination ac-
tivities to prevent adverse clinical outcomes.8 Current lit-
erature highlights that fragmented care can lead to poor
quality of care and health outcomes, including avoidable
medical errors, duplicative health care services, increased
health care costs, preventable deaths, and ultimately, the
exacerbation of disparities in care and outcomes across
racial or ethnic groups.13,16-25 Few studies have focused on
care fragmentation experienced by racial or ethnic minority
patients with cancer.

Understanding the role of health systems is a critical step
toward addressing disparities in cancer care for Black
people at the health system level. Prior studies have ex-
amined cancer care received at one or multiple hospitals or
within an integrated health system, yet these studies did not
describe the type of practice settings or examine health
systems associated with primary care.26-31 Furthermore,
little is known about the health system settings in which
Black women receive primary care and surgical care when
diagnosed with breast cancer and managing other
comorbidities. There is also a paucity of research available
about factors associated with care fragmentation among
this population.

To address these gaps in the literature, we used a
population-based cohort to describe the types of practice
settings where Black breast cancer survivors with comor-
bidities receive primary care for comorbidity management
and cancer care for primary breast surgery. We also ex-
amine sociodemographic characteristics and clinical fac-
tors that may be associated with care fragmentation.

MATERIALS AND METHODS

Data Source and Study Population

We used data from the Women’s Circle of Health Study and
Women’s Circle of Health Follow-Up Study (WCHFS), which
were used to form one of the largest population-based
cohort studies of self-identified African American or
Black women diagnosed with breast cancer. The study
protocol, including recruitment, procedures, and data
abstraction, is described in detail elsewhere.32,33 Briefly,
eligible participants were identified by the New Jersey State
Cancer Registry from 10 New Jersey counties and once
recruited were contacted by the study team to schedule an
in-person interview. Written informed consent was col-
lected at the time of interview along with releases of medical

and pharmacy records and contact information for all cli-
nicians seen 12 months prior to cancer diagnosis through
the interview date, which occurred approximately 9-12
months after diagnosis. Once medical records were re-
ceived, trained medical abstractors collected information on
the breast cancer diagnosis workup, treatments recom-
mended and received, comorbidity type and their man-
agement, and vital status.32 Eligibility for this analysis
included the following: (1) clinical diagnosis of type 2 dia-
betes mellitus or hypertension at least 12 months prior to the
primary, histologically confirmed diagnosis of noninvasive
ductal carcinoma in situ or invasive breast cancer, (2) at least
one primary care visit within the 12 months following cancer
diagnosis, (3) medical records received and abstracted from
all contacted clinicians, and (4) practice information avail-
able for both primary care and surgical care. Although the
larger WCHFS study is ongoing, this analysis examined the
first 228 cases that met all inclusion criteria and where data
abstraction was complete for both breast cancer and
comorbidity management for diabetes and hypertension as
of July 2018. Institutional review boards of all participating
institutions approved this study, and written informed con-
sent was obtained from all study participants.

Measures

Practice settings for primary care and surgical care. We
abstracted practice-level information from medical records
including name, city, and state of the primary care facility
where the participant had her first primary care visit fol-
lowing breast cancer diagnosis and the surgical facility
where the first primary breast surgery occurred. On the
basis of the name of the facility and verification from
facility’s website when necessary, each primary care facility
was categorized into one of five practice types10,12,34-36:

1. Health system—an organization with at least one
hospital and at least one physician practice

2. Independent hospital—hospital not under common
control with another hospital or physician practice

3. Medical group—a physician practice with more than
one practitioner at one or more practices not affiliated
with a hospital

4. Federally Qualified Health Center—federally desig-
nated community-based health center

5. Solo practice—one clinician in a single practice un-
affiliated with a health system or medical group

We also used the New Jersey Hospital Association (NJHA)
website to determine whether the primary care practice was
part of a health system or independent hospital.34

Surgical care facilities were categorized into two practice
types on the basis of the NJHA designation as a health
system or an independent hospital.34 We also matched the
accreditation type of the surgical facility where the primary
breast surgery occurred using the 2017 American College of
Surgeons Commission on Cancer (CoC)–accredited cancer
programs.37 The following designations were assigned:
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1. National Cancer Institute–designated Comprehensive
Cancer Center Program

2. Academic Comprehensive Cancer Program
3. Comprehensive Community Cancer Program
4. Community Cancer Program
5. Not a CoC-accredited cancer program

Care fragmentation. We assessed whether primary care
and surgical care facilities were part of the same health
system as designated by the NJHA.34 If either primary care
or surgical care was not part of the same health system or
independent hospital, then the participant was considered
to have fragmented care. We also accounted for temporal
health system changes (ie, mergers or acquisitions of
hospitals and/or physician practices) using web archives of
NJHA (via ref. 38) to align with the time period of each
participant’s primary care and surgical care encounters.

Sociodemographic and clinical characteristics. We ex-
amined age at diagnosis, health insurance type, American
Joint Committee on Cancer cancer stage, and comorbidity
count. Health insurance status at diagnosis was abstracted
from medical records, and when not available, we used the
health insurance status 12 months prior to cancer diag-
nosis as reported during the interview. Cancer stage in-
cluded noninvasive ductal carcinoma in situ and invasive
breast cancer stages I, II, and III. Comorbidity count in-
cluded type 2 diabetes mellitus, hypertension, chronic liver
disease, chronic renal disease, HIV and AIDS, congestive
heart failure, myocardial infarction, angina, other cancer,
and chronic obstructive pulmonary disease, which were
abstracted from medical records.

Statistical Analysis

We generated summary statistics to describe this study
population and the practice settings for primary care and
surgical care. We examined the frequency of care frag-
mentation and then usedmultivariable logistic regression to
examine sociodemographic and clinical characteristics
associated with care fragmentation. We reported unadjusted
and adjusted odds ratios and 95% CIs. P values , 0.05
significance level (two-sided) were considered statistically
significant. All analyses were performed using SAS version
9.4 (SAS Institute, Cary, NC).

RESULTS

This cohort included 228 Black women with a co-diagnosis
of diabetes (37.7%) and a co-diagnosis of hypertension
(97.8%) at the time of their breast cancer diagnosis (2012-
2016) and at least one primary care visit within the
12 months following the breast cancer diagnosis. Two-
thirds had two or more comorbidities. The mean age at
diagnosis was 59 years with three-fourths diagnosed with
invasive breast cancer (Table 1). Almost half (47.8%) had
private health insurance at breast cancer diagnosis fol-
lowed by 30.7% enrolled in Medicare.

Table 2 shows that primary care was received at a variety of
practice settings, including within medical groups (32.0%),
health systems (29.4%), solo practices (23.7%), Federally
Qualified Health Centers (8.3%), and independent

TABLE 1. Characteristics of Study Population (N 5 228)
Characteristic No. (%)

Age at diagnosis, years (mean 6 SD) 58.7 6 8.7

, 55 77 (33.77)

55-64 79 (34.65)

65-75 72 (31.58)

Health insurance

Private 109 (47.81)

Medicare 70 (30.70)

Medicaid, charity, or unknown 49 (21.49)

AJCC stage

0 (DCIS) 57 (25.00)

I 72 (31.58)

II 78 (34.21)

III 21 (9.21)

Count of comorbidities

1 78 (34.21)

2 78 (34.21)

31 72 (31.58)

Abbreviations: AJCC, American Joint Committee on Cancer; DCIS,
ductal carcinoma in situ; SD, standard deviation.

TABLE 2. Characteristics of Practice Settings for Primary Care and
Surgical Care (N 5 228)
Practice Characteristic No. (%)

Primary care

Type of primary care practice

Health system 67 (29.39)

Independent hospital 14 (6.14)

Medical group 73 (32.02)

Federally Qualified Health Center 19 (8.33)

Solo practice 54 (23.68)

Surgical care

Type of surgical care practice

Hospital associated with health system 182 (79.82)

Independent hospital 46 (20.18)

Accreditation type of cancer program

NCI-Designated Comprehensive Cancer
Program

23 (10.09)

Academic Comprehensive Cancer Program 97 (42.54)

Comprehensive Community Cancer Program 71 (31.14)

Community Cancer Program 13 (5.70)

Not a CoC-accredited cancer program 24 (10.53)

Abbreviations:CoC,CommissiononCancer;NCI,National Cancer Institute.
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hospitals (6.1%). First primary breast surgery occurred for
79.8% at a hospital affiliated with a health system and
20.2% at an independent hospital. The majority (89.5%) of
these hospitals were CoC-accredited cancer programs.

For 78.5% of the women, first primary care visit and first
primary breast surgery after breast cancer diagnosis oc-
curred at multiple practice settings not within the same
health system. Specifically, 14.5% received primary care
and surgical care from two different health systems or
independent hospitals and 64.0% had their primary care
visit at a practice not affiliated with a health system. Only
21.5% received both primary care and surgical care
within the same health system or independent hospital.
Table 3 shows that care fragmentation was not associ-
ated with age and health insurance at diagnosis, cancer
stage, or comorbidity count (all unadjusted and adjusted
P values . .05).

DISCUSSION

Our study found that care fragmentation was prevalent
among a population-based cohort of Black women with an
existing diagnosis of diabetes and/or hypertension at breast
cancer diagnosis. Specifically, 78.5% of women received
primary care for the management of one or more comor-
bidities during breast cancer treatment at a variety of
practice settings not affiliated with the health system
where their primary breast surgery was performed. Other
studies have found that, in comparison with their White

counterparts, Black women were more likely to receive all
their breast cancer care within the sameNorthern California
hospital system or integrated health system.26,27 Another
study, using SEER-Medicare data, found that Black pa-
tients with colon cancer were less likely to receive primary
care and surgical care within the same hospital compared
with White patients (47% v 53%).31 To our knowledge, the
fragmentation of primary care and breast cancer care has
not been previously studied, especially among Black
women given that they are disproportionately burdened by
comorbidities and experience higher mortality from breast
cancer.

Sociodemographic characteristics and clinical factors were
not associated with care fragmentation in our study.
Hussain et al31 reported similar results in their study, which
found that individual-level factors were not associated with
receiving primary care and surgical care in the same
hospital among patients with colon cancer with Medicare.
There is also a growing body of literature on how health
system–level factors influence the delivery of quality cancer
care and patient outcomes. For example, previous research
found that institution variables (ie, supply of subspecialty
care and wait time to surgery) explained more of the var-
iation between breast-conserving surgery and mastec-
tomy than individual-level factors (except for age).39 In
another study, breast surgery at a high-quality hospital
attenuated the racial disparities in the receipt of mas-
tectomy or breast-conserving surgery with radiation,

TABLE 3. Individual-Level Factors Associated With Care Fragmentation (N 5 228)

Factor

n 5 179

Fragmented Care

Unadjusted Adjusted

No. (%) OR (95% CI) OR (95% CI)

Age at diagnosis, years

65-75 58 (32.40) 1.00 (Ref.) 1.00 (Ref.)

55-64 62 (34.64) 0.88 (0.40 to 1.95) 1.06 (0.38 to 2.51)

, 55 59 (32.96) 0.79 (0.36 to 1.74) 0.98 (0.42 to 2.64)

Health insurance

Private 82 (45.81) 1.00 (Ref.) 1.00 (Ref.)

Medicare 57 (31.84) 1.44 (0.69 to 3.04) 1.39 (0.56 to 3.47)

Medicaid, charity, or unknown 40 (22.35) 1.46 (0.63 to 3.40) 1.39 (0.59 to 3.27)

AJCC stage

0 (DCIS) 44 (24.58) 1.00 (Ref.) 1.00 (Ref.)

I 58 (32.40) 1.22 (0.52 to 2.87) 1.28 (0.53 to 3.07)

II-III 77 (43.02) 1.03 (0.47 to 2.25) 1.06 (0.47 to 2.36)

Comorbidity count

1 98 (54.75) 1.00 (Ref.) 1.00 (Ref.)

2 57 (31.84) 1.29 (0.63 to 2.62) 1.19 (0.56 to 2.55)

31 24 (13.41) 1.90 (0.61 to 5.89) 1.71 (0.53 to 5.46)

Abbreviations: AJCC, American Joint Committee on Cancer; DCIS, ductal carcinoma in situ; OR, odds ratio.
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demonstrating that Black women are more likely to be
treated at low-quality hospitals, which may lead to poorer
quality of care.40 Furthermore, Breslin et al41 found that
hospital factors (ie, hospital patient volume and hospital
racial mix) explained 36% of the excess overall mortality
experienced by Black women with breast cancer com-
pared with White women. These studies demonstrate that
variation in the quality of care is driven by health system
factors beyond individual-level factors and Black breast
cancer survivors continue to be disproportionately af-
fected. Although better care coordination and higher
quality of care were promised with health systems, current
evidence is mixed in general and remains to be examined
in this population.11,42,43

Nearly all women in this study received their surgical care
at a CoC-accredited cancer program, whose cancer care
standards support care coordination with primary care to
deliver high-quality care.44 There is a strong perception
among leaders at CoC-accredited cancer programs that
receiving cancer treatment at a CoC-accredited facility
improves patients’ cancer care and outcomes.45 Yet,
cancer is not the only health condition affecting patients.
This is particularly important for Black women, who are
disproportionately affected by obesity and obesity-related
comorbidities compared with all other racial or ethnic
groups in the United States.46 Obesity has a major impact
across the breast cancer continuum as it has been as-
sociated with increased risk of postmenopausal breast
cancer, worse health-related quality of life, more difficult
clinical management, and worse survival.47-49 The high
prevalence of obesity also places them at higher risk of
developing cardiovascular disease within 12 months of
breast cancer diagnosis and also experience higher
mortality from cardiovascular disease or renal disease
within 1-5 years of cancer diagnosis.2 Health systems can
provide the organizational structure (eg, health IT, fi-
nancial structure, staffing, and accreditation) and facili-
tate organizational processes (eg, referral pathways, care
management, and disease-specific protocols) needed to
deliver timely, quality, and affordable health care for both
cancer and comorbidity.50,51 A comparative case study
demonstrated that formal primary care-oncology relation-
ships embedded within health systems were facilitated by
established referral pathways and sharing of patient infor-
mation through health IT infrastructure.52 Important con-
siderations missing from the literature is how to address the
complexities of care coordination across the cancer care
continuum, including transitions of care, and across practice
settings with separate or no health IT infrastructure to share
medical notes or patient laboratory or scan results. Under-
standing and characterizing care fragmentation can also
provide opportunities for cancer programs to integrate pri-
mary care and further health equity.

Our findings should be interpreted in the context of the
study’s limitations. We could not examine the relationship
between care fragmentation and care outcomes at this
time. However, this study is a critical first step describing
care fragmentation at the health system level in a pop-
ulation simultaneously navigating both cancer and other
chronic conditions. We only examined whether the par-
ticipant’s first primary care visit following breast cancer
diagnosis and their primary breast surgical facility were part
of the same health system. Participants may have received
some comorbidity care from amedical subspecialist, which
we did not examine. In addition, we only explored the
surgical facility, which represents one oncology care setting
along the cancer care continuum. We also acknowledge
that health systems vary in their level of integration from
fully integrated delivery systems to loosely associated
practices, which warrants further investigation. The pro-
portion of participants enrolled in the Medicaid program
and uninsured was low, and care fragmentation in this
population should be further explored. In addition, CoC
accreditation status may have changed from 2012 to
2017, when accreditation status was assigned in this
study. Although it is difficult to study patterns of care
across various practice settings, the strength of our study
is that we collected information from a population-based
sample of Black women receiving both primary care and
cancer care across a large geographical area including
multiple practice settings. We also accounted for health
system mergers and acquisitions of hospitals or medical
groups over time. These strengths enhance the external
validity of the study to similar populations and health care
markets.

Our study demonstrates that there is fragmentation of
primary care and cancer care across health systems and
practice settings, which has important implications for
care coordination and health care delivery. The additional
care demands placed on Black people during cancer
treatments to coordinate and communicate their own care
to multiple clinicians and care teams across organizational
boundaries is not patient-centered care and may fuel
inequities in health care. Research is still needed to
understand how health system-level characteristics affect
care outcomes and to develop strategies for managing and
delivering both cancer and comorbid care within and
across health systems. These efforts may include exam-
ining health policies that create financial incentives and
shape the organizational structures of care delivery sys-
tems and implementing organizational processes that
strengthen team-based care between primary care and
oncology. This work should be done through a health
equity lens to ensure that Black breast cancer survivors
benefit equitably from access to quality care within and
across health systems.
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