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Abstract

Background: Acute myeloid leukemia (AML), a rare blood cancer affecting
white blood cells, currently impacts approximately 20,380 people living in the U.S.
Currently, the 5-year survival rate of AML is 31.7% with Black patients experiencing
higher rates of mortality compared to White patients. Black patients have been
disproportionately impacted by socioeconomic distress related to historical trauma, social
injustices, higher levels of poverty, minimal insurance coverage, and experience higher
cancer burden compared to Whites. However, additional research is needed to understand
factors that may have contributed to racial disparities among adults with AML. The
impact of the cancer care system on health disparities among Black patients has not been
well described in the literature. The purpose of this dissertation is to increase
understanding of racial disparities in adults with AML and explore factors that may
impact disparate outcomes among Black patients.

Methods: A literature review, a qualitative study and a secondary data analysis
were used to understand racial disparities in AML and factors that contribute to poor
outcomes. The literature review was completed using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement to explore disparities
in health outcomes among adult survivors of acute leukemias. A total of twenty-five full
text published articles were analyzed and included in the synthesis. A qualitative
descriptive design was used to explore barriers and facilitators of navigating the cancer

care system among a sample of 16 Black adult patients treated with AML at a large
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comprehensive cancer center. Study findings were analyzed using thematic analysis.
Interviews were recorded and coded by two independent coders using Braun and Clark’s
method of thematic analysis. A secondary data analysis of cancer registry data was
conducted to assess the impact of facility type on the relationship between race and
cancer health outcomes (i.e., time to death and time to hematopoietic stem cell transplant)
among a sample of 1201 patients with AML. Descriptive statistics were used to explore
the structure of the dataset and assess the distribution of the variables. Bivariate analysis
was used to examine the differences in facility types across race. Mediation analysis was
used to test the mediation effect of facility type on the relationships between race and the
health outcomes (time to death and time to HSCT).

Results: Identifying as Black, having Hispanic ethnicity, being male, older age,
living in areas of high poverty, lack health insurance, and having Medicaid as primary
insurance were least favorable conditions for survival among adult AML patients.
However, there were limited published qualitative studies exploring the experience of
navigating cancer care among adult Black patients with AML. There were also limited
published quantitative studies examining causal factors of health disparities among Black
patients with AML. The qualitative descriptive study found that Black patients perceived
barriers to positive cancer care experiences were discriminatory practices and scarcity in
available matched hematopoietic stem cell transplant (HSCT) donors. However, social
support, patient-centered care, and empathy from others were perceived as facilitators to
care. The secondary data analysis provided evidence the type of facility patients present

to for cancer screening may not facility the relationship between race and health
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outcomes time to death and time to HSCT; however, structural racism does facility this
relationship. More research is needed to identify how access to cancer care may
contribute to structural racism.

Conclusion: Findings from this dissertation provide empirical data for expanding
our understanding factors of the existing racial disparities in cancer care, barriers and
facilitators to successful navigation of the cancer care system for Black patients and
evidence to identify factors that contribute to structural racism within cancer care.
Improving educational curriculum to help clinicians identify signs and symptoms of
AML in smaller healthcare and primary care settings, improving insurance coverage for
AML treatments and supportive care needs, increasing disease-specific cancer care
navigators or social workers, and developing pathways to care for diagnosing AML may

be needed to mitigate racial disparities in AML.
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1.0 Introduction and Significance
1.1 Acute Myeloid Leukemia

Acute myeloid leukemia (AML) is a rare blood cancer as it accounts for 1.9
percent of all cancer cases in the US; however, the likelihood of surviving five years or
more after diagnosis is 31.7 percent (N. C. . National Institute of Health, Survelliance
Epidemiology and End Results Program,, 2023). In 2023, approximately 20, 380 people
are expected to be diagnosed compared to approximately 11,310 people who are expected
to die from AML (American Society of Clinical Oncology, 2023). Men are
disproportionately diagnosed with AML with the incidence highest among non-Hispanic
(NH) white men (5.4 per 100,000 persons), compared to NH Black men (4.1), NH Asian
men (4.2), Hispanic men (4.0), American Indian/Alaskan Native men (3.2), NH White
women (3.6), Black women (3.3), Hispanic women (3.0), NH Asian women (2.9), and
American Indian/Alaskan Native women (3.1) (N. C. I. National Institute of Health,
Survelliance Epidemiology and End Results Program,, 2023). Blacks experience the
poorest clinical outcomes and worse overall survival (Sekeres et al., 2017) (median 1.2
years, p=.02) compared to Whites (median 1.8 years, p=.02) (Bhavana Bhatnagar et al.,

2021). Causal relationships for this disparity are poorly understood.

Four main types of leukemias have been characterized: AML, acute lymphocytic
leukemia, chronic myelogenous leukemia, and chronic lymphocytic leukemia. AML
remains the most common form of acute leukemias among adults, accounting for 80
percent of acute leukemias (Davis, Viera, & Mead, 2014). Leukemias originate from

1



within the bone marrow or peripheral blood and are characterized by genetic changes that
lead to the failure of myeloid cell proliferation within bone marrow (Pelcovits & Niroula,
2020). Leukemias have been further categorized as acute or chronic (Lynegar &
Shimanovsky, 2021). The over production of immature cells often causes a cascade of
signs and symptoms that require immediate medical intervention. Most patients with
AML present with signs and symptoms of bone marrow failure and an elevated white
blood cell count (De Kouchkovsky & Abdul-Hay, 2016). They may experience low
functional platelet production (thrombocytopenia), excessive bruising, and recurrent
nosebleeds, fatigue, shortness of breath, bone pain, and a myriad of other clinical
manifestations of illness (Davis et al., 2014; De Kouchkovsky & Abdul-Hay, 2016).
Some patients are at higher risk of severe complications or death in the presence of
delays in treatment, financial barriers, inadequate insurance coverage and/or limited

access to trained healthcare providers.

1.1.2 Risk Factors

Several risk factors have been identified as prognostic indicators for disease-free
survival and better clinical outcomes among patients of AML. These risk factors include
genetics, radiation exposure, exposure to pesticides, previous chemotherapy treatments,
obesity, and older age (Davis et al., 2014; Guo, Wang, & Sun, 2022). Additionally, older
age has consistently shown high associations with poorer clinical outcomes with a five-

year survival rate of 5 percent for patients aged 65 or older (LeBlanc & Erba, 2019).



Research assessing social drivers of health (SDOH) are important as they have
been found to impede patient access to treatment and optimal health care. (Albrecht &
Bryant, 2019; Pulte, Redaniel, Jansen, Brenner, & Jeffreys, 2013). Factors such as
marital/partner status, insurance, transportation, access to health service centers, facility
type (i.e., care received at an academic center, community clinic, comprehensive
community center etc.), residence (i.e., rural, suburban, or urban), educational status,
income and race/ethnicity may impact accessibility to healthcare facilities, affordability
of treatments, and the likelihood of survival (Abraham et al., 2021; Assari, Khoshpouri,
& Chalian, 2019). While earlier literature acknowledged more biological risk factors of
illness related to AML, oncology experts have suggested that there is a need to
understand social risk factors or SDOH that may impact disease-free survival and clinical
outcomes (B. Bhatnagar et al., 2021). Specifically, more research is needed to understand
the role that social and economic factors play in the relationship between race and
survival outcomes among people with AML. These findings may improve understanding
of how or why Black people with AML have lower incidence of illness with poorer
outcomes than Whites with AML.

To understand the disparity between White and Black people with AML, it is
important to consider the role of the cancer care system. The cancer care system is a
component of the larger healthcare system that delivers services in the prevention,
treatment and management of patients diagnosed with cancer or individuals who are at

risk for developing cancer (Gospodarowicz et al., 2015). Despite progressive



improvements, the care and services delivered within the cancer system is often
challenged by barriers to patient-provider communication, discriminatory practices,
limited accessibility to certain populations, inadequate staffing, timeliness of care, and
interrupted care (i.e., appointment cancellations) (Hess & Pohl, 2013). These challenges
make navigating care challenging for Blacks with AML who may have lower socio-
economic status, minimal insurance coverage, inadequate transportation, and limited
access to community resources. Therefore, understanding the role of the cancer care

system on people with AML may be salient to mitigating health disparities.

1.1.3 AML Racial/Ethnic Disparities in Research

Health disparities in cancer care disproportionately affects Black patients
(Abraham et al., 2022; Bhavana Bhatnagar et al., 2021). Black patients have endured
socioeconomic distress related to historical trauma, social injustices, (Assari et al., 2019)
higher levels of poverty, minimal insurance coverage, (Albrecht & Bryant, 2019; Pulte et
al., 2013) and experience higher cancer burden compared to Whites (Byrne et al., 2011).
Compared to White patients diagnosed with AML, Black patients die from AML at
disproportionately higher rates (Byrne et al., 2011). Historically blacks in the US have
been burdened by the impact of slavery, Jim Crow, the Civil Right era, recent hate crimes
exposed on social media and the impact of COVID 19 (Fu et al., 2022; Halloran, 2018).
Recent court documentation has provided evidence that slavery persisted in the US as late
as the 1960’s. This traumatic past has impacted generations of Blacks and lead to a

significant disparity gap between Blacks and Whites (Halloran, 2018). To date, the



poverty level is 27.4 percent for Blacks compared to 9.9 percent for Whites in the US.
Additionally, blacks are twice as likely to be unemployed compared to Whites (Halloran,
2018). Blacks are also susceptible to racism (Center for Disease Control and Prevention,
2023) resulting in Blacks receiving significantly lower standards of care in cardiac,
orthopedic, palliative and cancer care (Institute of Medicine Committee on, Eliminating,
& Ethnic Disparities in Health, 2003). Additional research is needed to better understand
the role that race plays in cancer care among blood cancer patients (Center for Disease
Control and Prevention, 2023).

There is a limited amount of published data addressing experiences among adult
patients that may be unique to certain racial and cultural groups with cancer. A lack of
research data limits our understanding of how adult patients navigate the cancer care
healthcare system and where interventions may alter these existing patterns.
Furthermore, our understanding of the role that race and other SDOH play in how
patients navigate cancer care is limited. This is important as we attempt to expand
knowledge about factors within the cancer care system that may be causal to the

widening of the disparity gap between black and white patients of AML.

1.2 Framework

In 2015 The National Institute of Minority Health and Health Disparities
(NIMHD) (National Institute on Minority Health and Health Disparities, 2017) developed
a theoretical framework that has served as a guide for researchers to address concepts

within health disparities (Alvidrez, Castille, Laude-Sharp, Rosario, & Tabor, 2019). The



Framework is helpful in addressing health disparities because it provides a guide to
conducting research that can examine how SDOH are linked to health outcomes
(Committee on Educating Health Professionals to Address the Social Determinants of
Health, 2016). The NIMHD Research Framework (Figure 1) provides a multi-
dimensional lens to address health outcomes with attention to social and structural drivers
of health using a variety of domains and multiple levels of influence across a variety of
populations (National Institute on Minority Health and Health Disparities, 2017). This
framework provides an evidence-based guide to explore barriers and facilitators to
navigating cancer care and examining the relationships among SDOH (i.e., insurance
status, race, social support), structural drivers of health (i.e., facility where treatment
occurs and accessibility of treatment centers), cancer care delivery (i.e., patient-provider
relationships, patient-provider communication, time to treatment, and referrals to
community and outpatient resources), initiation of hematopoietic stem cell transplant, and

survival among Black patients with AML.
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Figure 1: This framework was produced by the NIMHD to conceptualize
factors related to addressing minority health disparities.

1.2.1 Domains, Levels and Concepts

The NIMHD implemented a scientific approach to address ways to understand
and study how minority populations experience a disproportionately higher burden of
illness, poorer health outcomes and greater mortality, compared to the general population
(National Institute on Minority Health and Health Disparities, 2017).

The framework was developed by combining the National Institute on Aging
health disparities framework and the socioecological model (Alvidrez et al., 2019) and
data from an array of qualitative, quantitative, and clinical health disparities research
studies. Five domains (concepts) of influence on health were included in the model:
Biological, behavioral, physical/built environment, sociocultural environment, and health

care system. These levels of influence represent the various domains across the life
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course that impact patient health outcomes. The framework also includes 4 levels of
influence that intersect with each domain: Individual, family/organizational, community
and population. At the intersection of each domain are a set of “determinants” related to
health disparity outcomes that can be adapted to any racial or ethnic population (Alvidrez
etal., 2019).

The chapters in this study will examine racial and ethnic disparities relevant to the
survival and health outcomes of patients with AML. We are interested in understanding
factors within the cancer care system that may be attributed to the disparate outcomes
between Black patients and White patients with AML. The NIHMD framework has been
adapted to guide our study of the following “determinates”: The experience of Black
patients with AML (sociocultural environment-individual), patient-provider engagement
(healthcare system-interpersonal), facility where a patient is treated (health care system-
individual), insurance coverage (health care system-individual), availability and
accessibility of supportive care services (community -health care system), timing of
chemotherapy treatment (health care system-individual), and survival (biological-
individual).

The trajectory of research addressing health and healthcare needs of Blacks with
cancer has challenged the role of the cancer care system in driving racial disparities
(Williams & Rucker, 2000). The role of racism and race-based care is poorly understood,
understudied and has been excluded from early oncologic research. The NIMHD

framework (National Institute on Minority Health and Health Disparities, 2017) will be



applied and used in this study as a model to begin such work. Blacks with AML have
complex healthcare needs related to disease process (Horvath Walsh et al., 2019)
treatment (LeBlanc et al., 2015) and SDOH (Pinheiro, Reshetnyak, Akinyemiju, Phillips,
& Safford, 2022). The framework will guide how we understand the role of race and
other factors in the navigation of Blacks in the cancer healthcare system (Best et al.,
2022). The framework provides an underpinning to how we think about the role of
individual factors (Figure 1) on cancer survival such as distrust of healthcare systems,
lack of insurance, faith-based healthcare practices and patient perceptions of the hospital
environment. The framework will guide how we examine interpersonal factors (Figure 1)
that may be overlooked in other frameworks such as social organizations (i.e., cancer
support groups, faith communities, and fraternities and sororities) that serve as social
outlets, communication between patients and providers (Horvath Walsh et al., 2019), and
shared medical decision-making (LeBlanc & Erba, 2019). The framework will guide our
approach to examine community level factors within the cancer care system (Figure 1),
which include access and referrals to community support services (i.e., outpatient-
therapy, transportation assistance, resource libraries, financial assistance programs).
Community level factors also include patient accessibility to larger treatment centers
related to transportation barriers or residence. Navigating cancer care and healthcare
systems is critical to improved outcomes among Black patients of cancer (Bone et al.,
2013; Dixit, Rugo, & Burke, 2021); however, navigating cancer care, the delivery of

cancer care and its impact on disparate outcomes for Black patients with AML is poorly



understood. The NIHMD framework was used to facilitate research that examines the
aforementioned factors, their interrelatedness, and how they relate to disparities that exist

among patients of AML as they navigate the cancer care system.

1.3 Purpose Statement and Research Aims

The purpose of this dissertation will be to understand ways in which the cancer
care system impacts the relationship between SDOH and survival among Black patients
of AML. This work will: 1) describe racial disparities and how they impact survival 2)
contribute to our understanding of the experience of navigating cancer care 3) identify
barriers and facilitators to navigating cancer care 4) examine the role that the cancer care
system may play in the relationship between SDOH and survival among Black patients of
AML. The purpose of this dissertation will be fulfilled using chapters that address the
following aims:

Chapter 1 (Aim 1): Introduce the problem and significance of diagnosis,
importance of treatment, and disparate racial/ethnic health outcomes of patients with
AML.

Chapter 1 (Aim 2): Describe the framework used to guide the dissertation and the
purpose of the studies with their associated aims.

Chapter 2 (Aim 1): Conduct a systematic integrative review to identify, evaluate
and summarize the literature addressing racial disparities that exist among adult survivors

of AML.
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Chapter 3 (Aim 1): Conduct a qualitative study exploring barriers and facilitators
to navigating the cancer care system among a sample of 16 adult black patients of AML.
The sample will include a sample of 16 patients who are: 1) diagnosed with AML 2) at
least 18 years of age at the time of diagnosis of AML and 3) identified as Black.

Chapter 4 (Aim 1): Describe the differences between health system factors
(facility type), race and health outcomes (time to HSCT and time to death) among a
diverse sample of patients diagnosed with AML.

Chapter 4 (Aim 2): Examine the unadjusted and adjusted association between race
and cancer outcomes (time to HSCT and time to death) among a diverse sample of AML
survivors. The adjusted association will account for potential confounders including, age,
sex, rurality, and insurance.

Chapter 4 (Aim 4): Examine whether facility type acts as a mediator in the
relationship between racial and health-related outcomes (time to HSCT and time to death)
among a sample of AML survivors.

Chapter 5 (Aim 1): Synthesize and summarize findings of each chapter by
describing how racial disparities have impacted survival and navigating cancer care
among patients of AML.

Chapter 5 (Aim 2): Propose recommendations, considerations and future

directions for nursing research and nursing care.
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2.0 Racial and Health Disparities in Acute Leukemia: A
Systematic Review

2.1 Introduction

Acute leukemia (AL) is a life-threatening blood cancer that often
requires aggressive treatments, frequent clinic visits for follow-up assessments, and
frequent infusion therapies (Forsythe & Sandman, 2021). Additionally, patients
diagnosed with AL are often burdened by symptoms of illness and side effects of
treatments that often lead to hospital readmission and extended hospital stays (Davis et
al., 2014). Treatment regimen requires access to resources and easy navigation through
the cancer care system. Recent findings in literature demonstrate that despite having more
favorable genetics, Black patients diagnosed with AL experience poorer health outcomes
compared to other race groups (Bhavana Bhatnagar et al., 2021).

Before designing intervention studies, a summary of published research with
qualitative and quantitative findings that further our understanding of disparities
impacting adults with AL is needed. Summative findings are needed that expose
differences across race and ethnicity, insurance, economic status, environment, treatment
facility, access to care, treatment patterns and bone marrow transplant uptake (transplant)
for adults. To our knowledge, there are limited published systematic reviews that describe

and summarize health disparities among adult survivors of AL.
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2.0.1 Purpose

The purpose of this study was to explore and summarize factors that affect
differences in health outcomes across racial and ethnic groups among survivors of AL.
The methodology used was a systematic review of evidence-based published literature
that examined disparate health outcomes among adult patients with AL. Disparities in
health outcomes were defined as any differences perceived or measured within the patient
care experience, mortality, prognosis, recurrence, and uptake of treatment that were
related to race/ethnicity, environment, treatment facility, access to care, and social drivers

of health (i.e., income, marital status, insurance, etc.).

2.2 Methods

2.1.1 Registration and Protocol

We used the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 (2021) statement to complete this systematic review on
disparities in health outcomes among survivors of AL. We did not prepare a protocol or

register the review.

2.1.2 Eligibility Criteria

We included studies that met the following criteria: 1) measured outcomes of AL
survivors >18 years of age, 2) addressed any racial, ethnic and health disparities among
patients diagnosed with ALs, 3) published as full-text articles and, 4) written in the
English language. Studies with populations both under and above 18 years were included

when data could be obtained specifically for adult survivors of ALs. We excluded studies
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that: were not written English, were published commentaries, reviews, and editorials,
systematic or scoping reviews, were not published in full-text, did not delineate results by
blood cancer type (i.e., chronic vs acute, lymphoma vs leukemia), did not delineate by
age (between pediatric patients under 18 years of age and adult populations 18 or older),
and did not delineate by race or ethnicity to show differences among adult survivors of
AL. There were no exclusion criteria for study setting or country of origin. The types of
AL included were acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML),
and acute promyelocytic leukemia (APL), acute lymphocytic leukemia (ALL), and acute
promyelocytic leukemia (APL). Disparities in health outcomes were defined as any
differences in patient care experience, mortality, prognosis, recurrence, and uptake of
treatment that were related to race/ethnicity, environment, treatment facility, access to

care, and social drivers of health (i.e., income, marital status, insurance, etc.).

2.1.3 Information Sources and Search Strategy

A health sciences librarian performed the last search on April 18, 2023, in the
following five databases: PubMed, Embase (Elsevier), Scopus (Elsevier), Cumulative
Index of Nursing and Allied Health Literature Plus with Full Text (EBSCO#host), and
APA PsycINFO (EBSCO#host). The search included a combination of keywords and
subject headings for AL and healthcare disparities. The healthcare disparities search
strategy was a modified version of the National Library of Medicine’s
MEDLINE®/PubMed® Health Disparities and Minority Health Search Strategy

(National Library of Medicine, National Institute of Health [NIH], 2019). We modified
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the search by incorporating keywords related to outcomes of interest not represented in

9% ¢

the search, including the terms “psychosocial,” “psychology,” “symptoms,” and
“wellness.” In addition, we moved search terms related to racism and racial disparities to
the beginning of the search where all articles on these topics would be captured
regardless of the remaining terms. Finally, the LGBTQIA+ terms at the end of the NLM
search were omitted since this review did not focus on health outcomes disparities among
these populations. The authors determined that the needs of this population require a
separate thorough review with focus on the contextual lens of the population (J. Griggs et
al., 2017). Search results were limited to the English language. A filter was included in
the Embase database search to remove conference abstracts due to the inclusion of full
text reviews only. The PubMed search strategy (Appendix A) was created first and then
the subject headings and field codes were modified, as needed, for the remaining
databases. Study references were reviewed and included in the final analysis if they met

the study inclusion criteria. The complete, reproducible search strategy for all databases

is available in Appendix A.

2.1.3 Study Selection

Results were exported into Endnote X8 (Philadelphia, Pennsylvania, USA),
duplicates were removed, and the remaining studies were placed into Covidence
systematic review software (Veritas Health Innovation, 2023) for implementing and

tracking the review process.
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During the screening process, four reviewers (NCA, ALB, CB, DE, and YNC)
first independently screened each title and abstract. Two reviewers independently
screened the full text references (NCA and DE). The lead author resolved conflicts during

the title and abstract and full-text screening stages.

2.1.4 Risk of Bias Assessment

Two reviewers (NCA and DE) independently assessed the quality of the included
studies guided by the Johanna Briggs Institute’s critical appraisal tools (Aromataris et al.,
2015). Studies were assessed for 1) a clearly defined sample 2) detailed descriptions of
patients with AL and the study setting 3) validity and reliability of tools used to measure
health outcomes 4) measurement of confounding variables 5) strategies used to deal with
confounding variables 5) appropriate statistical analysis. Each item was scored as “yes”,
“no”, “unclear”, or “not applicable”. Articles with items marked with “no” and/or
“unclear” were deemed as having a higher risk of bias. Each study was included or
excluded based on whether key elements of the appraisal were missing (items marked
“yes” or “unclear”). Reviewers made an overall determination of whether each study

would be included in the review. Discrepancies around quality assessment scoring were

resolved by the lead author.

2.1.5 Data Extraction and Data Synthesis

The writing team designed and piloted a data extraction spreadsheet that was used
to collect the following information when available: article citation data (authors,

publication year, and country), study aims, study design, population size and
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characteristics (mean age and racial and ethnic composition), measures, statistical
methods, outcome variables, limitations, strengths, and practice implications. For each
study, one reviewer extracted data and the lead author checked for accuracy. The writing
team resolved discrepancies through discussion. When needed, the team contacted
authors for data on adult populations when data were presented in aggregate with
individuals under the age of 18. However, no additional data was shared after contact was
initiated. The researchers synthesized data based on the following common themes:
survival, insurance status, facility type, and treatment status. Each theme was described to

show racial and ethnic differences across patients with AL.

2.3 Results

The screening process is represented in the flow diagram in Figure 2. The
database searches retrieved 1597 references. There were 154 full-text references assessed,
510 were excluded, and 25 studies were included in this review.
2.3.1 General Characteristics

The review included: 21 cross-sectional and 4 retrospective longitudinal cohort
study designs. The studies were published between 1991 and 2023. Only one was

published outside of the US (South Aftrica).

2.3.2 Population

The 25 studies included in this analysis comprised of samples of cancer survivors
diagnosed with ALL, AML, and APL, chronic leukemia, lymphoma, multiple myeloma

and solid tumors. The studies included participants who were NHB (Non-Hispanic
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Black)/Black, NHW (Non-Hispanic White) or White, Hispanic, Asian, Native
American/American Indian, and Other categories. The sample median age across all
studies was 18-70 years of age; however, there were studies included with pediatric
patients (ages 11-18). Findings were extracted and reported when outcomes for AL’s,
adult patients (18 years old and older), and various race groups could be delineated from

the sample.

2.3.3 Survival

The five- year overall survival for an individual with AL is 31.7 percent (N. C. L.
National Institute of Health, Survelliance Epidemiology and End Results Program, 2023).
Across most studies that addressed AL survival, race and/or ethnicity was significant
(Abraham et al., 2022; Alam et al., 2023; Bezwoda, Seymour, Ariad, & MacPhail, 1991;
Bhavana Bhatnagar et al., 2021; Bradley, Dahman, Jin, Shickle, & Ginder, 2011; Brady
et al., 2011; Byrne et al., 2011; Casey et al., 2022; Larkin et al., 2022; Patel, Ma,
Mitchell, & Rhoads, 2012; Sasaki et al., 2021; Utuama et al., 2019). Race is a social
construct that identifies a person by phenotypical characteristics, while ethnicity
identifies a person and groups according to their language, cultural beliefs, and historical
perspective (Braveman & Parker Dominguez, 2021). Across several studies Non-
Hispanic White patients experienced longer survival times compared to other race/ethnic
groups (Abraham et al., 2022; Alam et al., 2023; Bezwoda et al., 1991; Bhavana
Bhatnagar et al., 2021; Byrne et al., 2011; Patel, Ma, Mitchell, & Rhoads, 2015; Pulte,

Castro, Brenner, & Jansen, 2017; Sasaki et al., 2021; Utuama et al., 2019). The incidence
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of AL was highest among Whites; however, survival times were more comparable to
Black and Hispanic survivors who experienced shorter survival times (Abraham et al.,
2022; Bhavana Bhatnagar et al., 2021; Patel et al., 2015; Pulte et al., 2017; Sasaki et al.,
2021; Utuama et al., 2019). Black and Hispanic patients experienced a 17 and 13 percent
greater risk of death compared to White patients (Patel et al., 2012). Most studies
consistently showed that mortality remained higher among men across racial and ethnic
groups, compared to women; however, earlier diagnosis was related to improved
survival. Additionally, some evidence showed that patients who were Black and older
(>65 years) experienced minimal or no improvement in survival compared to Non-
Hispanic White and younger patients despite advancements in earlier diagnosis and
improved treatment patterns over time (Utuama et al., 2019).

Across all acute leukemias, Non-Hispanic Black, had less improvement in overall
survival compared to white patients (Utuama et al., 2019). Non-Hispanic Black patients
consistently demonstrated the lowest 5-year survival rates. Non-Hispanic Black patients
had a 5-year relative survival rate of 61.6 percent compared to Hispanic (67.7%), Asian
(66.4%) and White patients (69.7%) between 2010 and 2014 (Utuama et al., 2019).
Bezowda, (1991) used a prospective longitudinal study to show that White patients
experienced continuous complete remission (28% at 5 years) significantly higher than
Black patients (0% at 2 years) (Bezowda et al., 1991).

Continuous complete remission describes the time a survivor remains free of

cancer after treatment ends. In contrast to these findings, Byrne et al. (2011) conducted a
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retrospective cross-sectional study where black patients had greater median survival time
(6.1 months) compared to white patients (4.4 months). Hispanic patients had the greatest
median survival time (6.8 months, p< 0.004) (Byrne et al., 2011).

Several factors affecting survival have been studied to better understand
disparities in outcomes among survivors of AL. Older age (Abraham et al., 2021;
Bhatnagar et al., 2020; Byrne et al., 2020; Sasaki et al., 2021), lower income (Bhatnagar
et al., 2021; Byrne et al., 2020; Sasaki et al., 2021), being unmarried (Zhang et al., 2017)
comorbidities (Abraham et al., 2021; Bencomo-Alvarez et al., 2021), geographic location
(Bencomo-Alvarez et al., 2021; Casey et al., 2022), lower population density (Sasaki et
al., 2021) and structural racism (Abraham et al., 2022) were associated with decreased
survival among patients with AL across racial/ethnic groups.

In the US, geographic location socioeconomic factors and race have been
associated with AML mortality (Bencomo-Alvarez et al., 2021; Casey et al., 2022).
Southern states with high concentrations of Black residents, including Eastern North
Carolina, Eastern South Carolina, South Georgia, Alabama, and Mississippi have been
areas of low access to clinical trials, and high levels of mortality among Blacks with
AML (Casey et al., 2022). Patients living near the US-Mexico border with ALL have had
worse survival compared to those living in other regions of Texas (Bencomo-Alvarez et
al., 2021). After controlling for residence, age and sex, Hispanic patients with ALL have
experienced greater mortality (Bencomo-Alvarez et al., 2021). Hispanic AML patients

who lived near the US-Mexico border have experienced worse survival, compared to
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non-Hispanic patients. However, survival has not been lower for non-Hispanic
populations who lived near the border compared to all other populations (Bencomo-
Alvarez et al., 2021).

In addition to geographic location, biological factors have been examined as a
factor underlying racial/ethnic disparities in AL (Bhavana Bhatnagar et al., 2021). Black
and Hispanic patients have a genetic mutation, 11q23, which is a protective prognostic
factor (Patel et al., 2012). Patients with 11q23 mutations were expected to have better
prognosis with AL; however, mortality had no association with the presence of the
genetic mutation. A more recent study examined factors that may have causative
associations between race and survival (Abraham et al., 2022). Structural racism
mediated survival disparities between Non-Hispanic Black patients and Non-Hispanic
White patients (83%) and Hispanic patients and Non-Hispanic White patients (100%).
Additionally, access to health care showed partial mediation in survival disparities for
Hispanic patients (22%) compared to Non-Hispanic White patients. Treatment
completion showed partial mediation in health disparities among Hispanic, Non-Hispanic
Black patients and Other race/ethnic groups when compared to Non-Hispanic White

patients.

2.3.4 Treatment Status (Completion, Delays and Non-Adherence)

Treatment status (i.e., failure to initiate chemotherapy. chemotherapy delays, and
non-adherence to treatments,) differed among survivors of AL across race groups

(Abraham et al., 2021; Bezwoda et al., 1991; Bradley et al., 2011; Freeman et al., 2016).
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Delay was used to describe a treatment that was initiated later than the prescribed or
intended treatment start time. Non-compliance was the status used to describe any time a
patient reported a deviation to the prescribed treatment plan. However, new non-
accusatory language was used for this study, non-adherence/adherence. Overall, Black
survivors experienced greater delays compared to other racial/ethnic groups.

Black patients experienced longer delays in treatment (Brady et al., 2011) and
were more often not-adherent to maintenance therapies compared to White patients
(Bezowda, 1991; Bradley 2011). Black patients were more likely to forgo chemotherapy
treatments (OR, 2.33; 95% CI, 0.97-5.57; P 74 .06) (Bradley et al., 2011). Patients who
only received outpatient or chemotherapy or no chemotherapy were at greater risk of

mortality (HR, 1.28; 95% CI, 1.07-1.54; P <.01) (Freeman et al., 2016).

2.3.5 Hematopoietic Stem Cell Transplant (HCT)

Differing outcomes for HCT were related to disease, race and donors. Mortality
was highest among patients who did not receive allogenic hematopoietic stem cell
transplantation (HCT) within one year of diagnosis or no transplant (Abraham et al.,
2021; Freeman et al., 2016). Disease free survival was also higher among White patients
who underwent HCT, compared to Black patients who did not undergo HCT (Larkin et
al., 2022). HCT use was lowest among Hispanic and Non-Hispanic Black patients
(Bierenbaum et al., 2012; Sigmund et al., 2022). Bierenbaun et al. (2012) used chart

review to discover that Black patients with AML did not undergo HSCT for the following
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reasons: Refractory disease, comorbidities, death, lack of matching donor, drug use and
incarceration, and refusal.

Race and extent of disease significantly impacted the likelihood of finding an
unrelated donor (Pidala et al., 2012). A matched unrelated donor was found for 70
percent of patients with ALL and 89 percent of patients with AML compared to 83
percent of patients with multiple myeloma, 83 percent of patients with lymphoma, and 88
percent with myelodysplastic syndrome. Black, Hispanic and Asian patients had a lower
likelihood of finding a 7/8 or 8/8 HCT donor (62%, 76%, 33%) compared to White

patients (90%) across all patient populations.

2.3.6 Facility Type

Treatment facility type and race were factors shown to affect survival. Facility
type was associated with race, age, education, the presence of comorbidities, insurance,
residence, and distance traveled from home to facility (Alam et al., 2023; Bhatt et al.,
2017; Freeman et al., 2016; Ho et al., 2018). Black patients and other non-White patients
were more likely to be treated at academic centers or teaching hospitals verses non-
academic centers (Alam et al., 2023; Bhatt et al., 2017). However, White patients were
more likely to be treated at non-academic centers (Bhatt et al., 2017). Furthermore,
patients treated at academic centers were more likely to be younger, have less education,
fewer comorbidities, private insurance or managed care, have Medicaid or Private
insurance and live further from their treatment centers (Bhatt et al., 2017). Overall

survival was significantly worse for patients treated at non-academic centers (4.1 months

23



[95% CI, 3.9-4.2 months]), when compared to patients treated at academic centers (10.6
months [95% CI, 10.3-10.8 months]), after adjusting for treatment, facility location,
comorbidities, and SES. Overall survival for patients treated at academic centers was
10.6 months (95% CI, 10.3-10.8 months), compared to 4.1 months (95% CI, 3.9-4.2
months) for patients treated at non-academic centers (Bhatt et al., 2017). Patients with
Medicare are more likely to be treated in non-academic centers compared to academic
centers. In addition to academic centers and non-academic centers, differences in
survival were assessed between patients treated at National Cancer Institute-Designated
Comprehensive Cancer Centers (NCI-CCC) and non-NCI-CC’s (Freeman et al., 2016;
Ho et al., 2018). Similar to patients in academic centers, patients who were treated at
NCI-CCC’s were more likely to be younger (less than 60 years of age) (Ho et al., 2016);
however, patients over 60 were likely to be treated at NCI-CCC'’s. Patients treated in
NCI-CCC’s were also likely to travel a longer distance from home (Freeman et al., 2018),
have greater comorbidities (Ho et al., 2018), have Medicare or public health insurance
(Ho et al., 2018), and were least likely to receive chemotherapy if older than 60 years old
(Ho et al., 2018). Early mortality rates were lower among participants who were treated
at an NCI-CCC (Ho et al., 2018). Additionally, patients who were treated at NCI-CCC’s
were likely to: identify as African American, identify as Hispanic, live in neighborhoods
of lower SES, have increased comorbidities, and increased distance from home to
treatment facility (Freeman et al., 2016; Ho et al., 2018). However, when controlling for

residence, one-year mortality had no association with facility type (Freeman et al., 2016).
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2.3.7 Insurance

Insurance type significantly impacted survival and differed across age and
race/ethnicities (Alam et al., 2023; Bradley et al., 2011; Byrne et al., 2011; Pulte et al.,
2017). Insurance status and age (Alam et al., 2023; Bradley et al., 2011; Pulte et al.,
2017; Yung et al., 2011) were strong predictors of survival with marked disparities across
racial groups. Across most studies that examined insurance, insurance types included
private, Medicaid, Medicare, Medicare combined with Medicaid (Medicaid-Medicare),
government (i.e., Veterans’ Affairs), and no coverage. Longer survival times were found
among patients with government insurance plans and the shortest survival times were
found among patients who had Medicare-Medicaid (Bradley et al., 2011; Byrne et al.,
2011). Patients with Medicare-Medicaid (56%) had lower socioeconomic status and a
lower likelihood of survival (11.10 months and 16.37 months, respectively) compared to
those with private insurance (21.23 months) (Bradley et al., 2011). In addition to shorter
survival rates, uninsured patients had less cost of care, shorter hospital stays (3-10 day
less), and fewer readmissions compared to patients with private and public insurance
(Bradley et al., 2011).

The lowest survival was associated with identifying as Black and having less
insurance coverage (Pulte et al., 2017). Black patients were less likely to have private
insurance (n=49, 12.4%), compared to White patients (n=326, 82.95%) and patients of
other racial and ethnic groups (n=18, 4.58%) (Bradley et al., 2011). Patients who

identified as Black or have no insurance were most likely to die (Alam et al., 2023;

25



Bradley et al., 2011; Pulte et al., 2017). However, insurance and race were no longer
significant when chemotherapy treatment was included as a factor in the statistical model.
Two studies had different survival outcomes when examining the effects of

insurance. Yung et al. (2011) used Medicaid enrollment as a proxy for poverty status to
show how poverty status can impact survival among patients with acute leukemia and
lymphoma in California and New York. State registry data showed that there were
statistically significant and non-significant differences among California and New York’s
Medicaid recipients. While Medicaid showed no statistically significant association with
survival, being Black with acute leukemia increased the likelihood of poorest survival
outcomes among all recipients living in California (HR, 1.18; 95% CI, 0.95-1.47; p
=0.14) and New York (HR, 1.37; 95% CI, 1.12-1.68; p <0.01). Additionally, being
Hispanic had lower chance of survival in California (HR, 1.13; 95% CI, 0.98-1.13; p
=0.09) and New York (HR, 1.08; 95% CI, 0.85-1.36; p =0.55) compared to being Asian.
Asian recipients in California had better survival outcomes compared to White recipients
(HR, 0.59; 95% CI, 0.41-0.85; p <0.01).

In addition to being Black, older age and insurance status were strong predictors
of survival. Older age was associated with overall increased likelihood of dying (Jamy et
al., 2021; Yung et al., 2011). Among older adults (40-60 years old), being uninsured was
linked to a higher mortality rate (41.2%) compared to having Medicaid (22.8%) and
having insurance other than Medicaid (18%) (Jamy et al., 2021). Patients who were older

(40-65 years old), identified as male, and reported not being married, reported
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experiencing B symptoms (general systemic symptoms), diagnosed with HIV, diagnosed
with advanced or unknown stages of acute leukemia, and/or diagnosed with comorbid
illness had a greater likelihood of dying among Medicaid enrollees in both California and

New York (Yung et al., 2011).

2.3.8 Financial Status and Poverty

Patients with less financial status and who fall at or below the poverty line (varies
by state and country) are likely to experience poorer outcomes. Black identity was
associated with poorer financial status (Bierenbaum et al., 2012; Byrne et al., 2011;
Sasaki et al., 2021). Areas with the highest levels of poverty were mostly inhabited by

Black patients and patients with Medicaid and Medicaid-Medicare (Byrne et al., 2011).
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Table 1: Study characteristics, including author, year, purpose, sample size design, survival and SDOH.

Author/ | Purpose Sample Design Chemo Insurance HSCT Survival
Yr
Country
Abraham | To assess the | N=106 newly RCS Response to | Response to NHB had RFS and
et al., role of race diagnosed patients chemo by front-line less allo overall
2021 and ethnicity | with AML only differed | treatment, HSCT and survival
to AML Age: 62 by NPM1 Response to more greater
USA outcomes in a mutation Chemotherapy, | alternate among
well NHB (n=18), status Relapse Free donor HSCT | White
characterized | NHW (=59); Survival (RFS), | compared to | patients
genomic Hispanic (n=17), Overall NHW compared to
context and Other (n=12) Survival Black and
Hispanic
patients
Abraham | To assess the | 822 patients RCS Hispanic pts | NHB and least likely to | Structural
etal., role of diagnosed with most likely Hispanic pts undergo racism
2022 structural AML; NHB to receive less likely to HSCT mediated
racism as a (n=126); NHW high intensity | reside in compared to | disparities
USA determinant of | (n=497); Hispanic chemo affluent areas all races; among race;
leukemia (n=117); Other and have
outcome (n=82) private NHB
disparities Age =062 insurance; greater
NHW more hazard of
likely to have AL death
private and worse 2
insurance yr survival

(50%);
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Hispanic most

likely to be
uninsured
Alam et To evaluate 622,417 RCS N/A Risk of death N/A NHB
al., 2023 | in-hospital hospitalized highest for pts greater
death among | patient; NHB 11.2 with no hospital
USA AML-related | %; NHW 61.6%; insurance, deaths
hospitalization | Hispanic 11.7%; Medicaid and (11.45%)
s based on NH; Other 8.3%; living in compared to
SES Missing 7.2% Midwest, South NHW
Age: 57% of and younger (10.46%),
sample was >60; Hispanic
range 18->60 (10.21%)
and Others
(10.46%)
Bashey et | To assess rate | 256 pts at a with RCS N/A N/A NHB had NHB had
al., 2023 | and speed of | HSCT at a large more death more death
HSCT academic center; before before
USA White n=174; HSCT, less | HSCT,
Black n=67; Other caregiver
= 14; Hispanic support, and
=26; NH = 230 less HSCT
Age 58 compared to
other races;
time to
HSCT not
affected by

race




0¢

Bencomo | To examine 70,120 pts in LCS N/A Lower SES and | N/A Pts in
-Alvarez | incidence of | registry; comorbidities underserved
etal., blood cancer | 41.5 (sd=18.19) associated with areas of
2021 and survival and 73.9 lower overall Texas and
rates among a | (sd=11.07); 79.8% survival. Hispanics
USA sample of were non-Hispanic had worse
Hispanic and 20.2% were survival
Americans Hispanic; compared
pts in other
Age 41.5-47.2 areas and
(ALL/AML) non-
Hispanic,
respectively
Bezwoda | To analyze 120 pts LCS N/A N/A N/A -White
etal., prognostic patients
1991 factors in achieved
adult ALL January 1980 - CCR and
South patients at one | January 1990 DFS longer
Africa large compared to
healthcare Age 53.4-65.8 Black
institution (ALL and AML) patients
over 10 years -Black
patients
experienced
more
treatment
delays or
were more
often not

compliant




K3

with therapy
compared to
White

patients.
Bhatnage | To examine 25,523 pts in RCS N/A Most Black pts | Black pts w/ | Black pts
retal. the influence | SEER had Medicaid HSCT had had lower
2021 of race on Black (n=1,356) med OS of OS with
survival White (n= 8,074) 77 vs 12 clinical
Age= White (<59 months trials and
yrs=48); compared 12 | after
Black(<59 mos (19 vs. | adjusting for
yrs=45); White 14 SES and
(<59yrs =73); mos; p=0.0 | gene
Black >59 yrs 5). profiling
=72)
Bhatt et To determine | 60,738 pts AML RCS Blacks more | Blacks more Pts at -Black,
al., 2017 | relationships | (>18 years of age) likely treated | likely had academic younger,
between from the National at academic | private or centers had low
academic Cancer Database centers, Medicaid greater comorbidity
USA status of compared to | insurance plans | likelihood of | scores,
healthcare National Cancer non- compared to receiving lower
centers and Database academic Whites chemotherap | educational
outcomes of y and HSCT. | levels, more
patients with | 2003-2011 Medicare more likely
AML likely treated at treated at
Age: 62-70 (range) non-academic academic
centers centers,

compared to
non-
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academic

centers
Mortality
was
significantly
lower at
academic
centers
Bierenba | To assess 548 pts with AML | RCS % of pts N/A Black pts had | OS was
um et al., | racial from 2000-2009 receiving less clinical | similar in
2012 differences in chemo did trial Black and
referral, White (n=399); not differ by participation | White pts
USA treatment Black (n=105); race and HSCT
patters and Hispanic (n=22); compared to
outcome Asian (n=22) White pts

Age: 54.4- 60.8
(range)
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Bradley | To examine 523 pts in registry | RCS Black pts Uninsured N/A Black pts
et al., relationships | newly diagnosed more likely | patients 4x more likely
2011 between race | with AML to forgo more likely to to die
and health chemo in forgo chemo compared to
insurance, Ages 21-64 years presence of | compared to all races
USA chem, and no insurance | patients with
survival January 1, 1999- private Pts with
December 31, insurance Medicaid or
2006 Medicare
Black patients had less
Age =45.6-48.30 less likely to months of
have private survival
insurance, compared to
uninsured or
privately
insured.
Brady et | To explore 460 patients RCS Time to tx Complete N/A Black men
al., 2011 | post-remission longer for Remission, had worse
chemotherapy | Black (n=32); black men Survival survival;
USA as a factor White (n=379) compared to median
influencing white men survival 3
outcomes 1997-2008 years Blacks
Younger vs 1.4 years
Age =53.5-57.7 more likely Whites

to receive tx
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Byrne et | To determine | 4,659 patients RCS -More Black | Medicaid or
al., 2011 | how poverty, | diagnosed with pts had Medicaid/Medi Lower MST
race and AML chemo (not care was assoc associated
USA ethnicity sig) w/ high poverty with being
affect 2007 Florida <50 years of
treatment and | Cancer Data age, history
survival System with data of smoking,
among AML | linked from the living in the
patients Florida Agency for highest
Health Care poverty
Administration area, having
only
1998-2002 Medicaid,
and
Age: over 50% = receiving
70yrs old chemothera
py.
Older age
and being
Black
associated
with less
post-
treatment
survival
times;
Casey et | To examine 13731 ptsindrug | RCS Black pts had | N/A N/A Mortality
al., 2022 | extent of trials with lowest was highest
USA clinical trials | leukemia and MM; among low




S¢

match and Black (n=524); clinical trial access
geographic White (n=11209); enrollment counties
diversity of American Indian within the
leukemias and | (n-16); Asian “Black
MM (n=1243); Other Belt”
(n=199)
Age = (med range)
41.7-67.3
Emole et | To examine 1275 pts CART RCS Most CART | Whites were hospital
al., 2022 | complications | recipients in teaching 2x’s more likely mortality
and mortality | Blacks 4.2%; hospitals to have was higher
USA across race White 66.9%; (85.3%) Medicare in Non-
Asian 4.2%; compared to all Whites (not
Native American Most Black | other races sig);
1.3% ; Other pts were
10.1% younger Gender,
Age =23-60 (med neurotoxicit
range) No assoc y, and
with race and Charlson
tx outcomes Comorbidit
y Index
were
significant
predictors of
hospital

mortality.
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Freeman | To examine 900 patients (Non- | RCS N/A Medicaid N/A Race, rural

et al, the impact of | Hispanic White, enrollment residence,

2016 AHEC region | n=764; Other, assoc. with income,
on survival n=136) diagnosed increased education,

USA among adults | with AML mortality vs. poverty
with AML in enrolled in level of the
North private patient’s zip
Carolina, a 2003-2009 insurance (HR, code not
state with a 1.36; 95% CI, assoc with
large rural Age: 65.3 1.00-1.85; P < increased
population .05) mortality at

1yr

Ho et al., | To evaluate 7007 adult patients | RCS N/A Early Mortality | N/A NCI-CC

2018 the in registry with (Death within facilities
association AML 60 days from had

USA between diagnosis) significantly
location of 1999-2014 lower early
care, Age: 18 - >66 Medicare and mortality
complications other public rates vs
with induction insurance more those
therapy, and likely treated at treatment at
early a NCI-CC vs non-NCI-
mortality in patients with CC facilities
patients with private (OR,0.46;95
AML insurance %Cl1,0.40-

0.54)

Hispanic or
Black, lived in
areas of greater
poverty, and >3




LE

comorbidities

less likely to
receive
treatment at a
NCI-CCC.
were more
likely to be
treated at NCI-
CC compared to
private
insurance.
Josi et Impact of 9057 pts RCS 49% of pts OS was the N/A N/A
al., 2022 | Insurance on who did not | same for
Overall Age =28 (19-40 get chemo Medicaid
USA Survival in yr olds); 54 (41-65 were 49% compared to
Acute yr olds) uninsured in pts
Lymphoblasti 19-40 and 41-
¢ Leukemia: 65 yrs old
A SEER
Database No sig diff in
Study OS between
Medicaid and
uninsured
Larkin et | To assess 655 pts with AML. | RCS N/A N/A NHW pts Black pts
al., 2022; | impact of race had longer had early
USA on survival DFS death rate




8¢

NHB (n=89) compared to | (age 18-29),
NHW (n= 566) on NHB (no sig) | low CR;
tx protocols after HSCT | low OS
Age 18-39 (range) compared to
White pts
Patel et To determine | 11084 pts in RCS Black pts N/A Black and Black pts
al., diff in tx and | cancer registry; less likely to Hispanic pts | most likely
2015; outcomes Black (n=603); have chemo less likely to | to die
USA across races; White = (7381); have HSCT | compared to
Hispanic White pts;
(n=1936); Asian lower
(n=1164) mortality for
Hispanic black pts
Age = 15-64 after
adjusting tx
Pulte et To examine 10690 pts with RCS N/A More insurance | N/A Survival is
al.,, 2017 | diffin AML in SEER18 = less mortality; lower in pts
survival by No insurance w/ no
USA insurance and Medicaid insurance
Age = 15-64 (total had poorer
range) survival
Sasaki et | To quantify 127888 pts with LCS N/A N/A NA/ Survival
al., 2021 | the new diagnosis of was lowest
improvement | ALL between for Hispanic
USA in ALL 1980 and 2017 pts, NHB
outcomes over | from the SEER with AML,
40 Registry older

Age: range 11-
>70; no median

patients (age
75 or older)
and men
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Sigmund | To evaluate 1,943 pts hospital | RCS N/A N/A White pts White pts
et al. race-based from 1984-2018 had related had
2022 and geo diff in and matched | insignificant
outcomes White (n=1176); unrelated ly>0S (2.3
USA Black (n=43); transplants yIs)
(Other n=10) more than compared to
AL (n=594) All Black pts; Black pts
other cancers No sig diff in | (1.9); No
(n=1349) CR by race diff in OS
or geo by
Age= 50 geography
Utuama | To evaluate 83,255 pts in RLC N/A N/A N/A Asians had
etal., the trends in SEER registry greatest
2019 survival 1973-2014 with improvemen
disparities of | ALL (n=4,807), tin AL
USA leukemia AML (n =27,559), survival
patients CLL (n=38,823), over time;
CML (n=12,066); NHB had
NHW n=9,250; lowest AL
NHB n= 5895; survival
Hispanic n=3857; improvemen
Asian/Other t over time;
n=4853 >65 had
poorer
Age (mode)=50-64 survival

compared to
<65




014

Wang et | To examine 73,668,830 RCS N/A N/A N/A Ptsin 1 yr
al., 2021 | the risk, patients with dx of ALL
outcomes and | 50750 having AL and AML
USA racial were more
disparities for | NHB 10%; NHW likely to be
COVID-19 55%; Hispanic dx’d with
1%’ Asian 2%; COVID-19
Other 20%; compared to
Unknown 12% pts w/o
No median (18- blood
>64) cancer
Yung et | To examine 1372 and 2134 pts | RCS Having no or | Pts with N/A not being
al.,, 2011 | disparities in | from 2 cancer unknown Medicaid had married and
survival registries; NHB treatment fewer married male sex in
USA among AML | (n=320); NHW associated and more racial NY and CA
and HL (n=2103); with poorer | diversity; was
survivors Hispanic (n=646); survival Medicaid associated
using cancer | Asian (n=361) enrollment had with better
registry data no effect on survival

linked to
Medicaid data

Age: range 21-64

survival across
the sample

compared to
other races




2.4 Limitations
Strengths

There were several strengths in this review. The review included a heterogenous
sample of peer-reviewed articles of various quantitative studies that analyzed data across
samples of adults from different regions in the US. Another strength of this study is that
it provides a comprehensive review of articles that cover about three decades of
published research addressing blood cancer disparities among adults.
Weaknesses

There are several limitations to this review so results should be interpreted with
caution. First, there were no qualitative studies that met our inclusion criteria to be
synthesized in the final analysis. This limited our findings to quantitative evidence which
further limits our insight into the contextual understanding of data. Second, sample sizes
and measures varied across studies. Third, the review excluded grey literature which may
have limited our inclusion of literature that may contribute contextual knowledge to the
review. Fourth, study findings are limited to US regions as the setting because all but one

study was conducted in the US.

2.5 Discussion

The goal of this study was to explore and summarize factors that affect
differences in health outcomes across racial and ethnic groups among survivors of AL
using a systematic review. The study findings show that being male, older age,
identifying as Black race, Hispanic ethnicity, living in higher poverty areas and having no
insurance emerges as less favorable factors for health outcomes of AL. Overall, Black,

Hispanic and Asian patients experienced shorter survival times compared to Non-
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Hispanic White patients. Disparities among Black patients appeared with greatest
frequency across all studies. The majority of our findings yielded evidence of poorer
health outcomes and greater risk of mortality due to social drivers that exist among this
group. These findings are similar to previous findings from Kirtane & Lee (2017). The
authors completed a review to explore racial differences across patient populations
diagnosed with hematological malignancies. Younger Black, Hispanic and Asian patients
with AML had a lower AML were least likely to show improvement in survival over time
(1991-1996 data and 2003-2008 data). Additionally, their findings yielded that being
Black, living in an area of higher poverty levels, and having Medicaid only were
predictors of overall worse 5-year survival compared to patients in other race groups with
AML. Similar to our study, Kirtane & Lee (2017) recommended that initial studies are
needed to assess and evaluate the disparities across different racial and ethnic groups.

In addition to poorer socioeconomics, our findings suggest that Black patients
experience delays or report less adherence to chemotherapy regimens which decreases
their chance for survival. However, in the presence of chemotherapy and HSCT, survival
was significantly improved compared to groups who did not undergo HSCT.
Unfortunately, Black patients were also least likely to undergo HSCT, a possible curative
treatment. The reason for such delays, non-adherence and incomplete treatment was
attributed to a variety of causes including disease, comorbidities, death, lack of matching
donor, drug use and incarceration, and refusal. These findings differ from those in a

secondary data analysis of patient utilization records from SEER and the Center for
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International Blood and Marrow Transplant Research between 2005 and 2009 (Landry,
2021). This study explored how patients with MM, a blood cancer where the incidence of
disease and mortality is highest among Black patients, underutilize HSCT. Findings
showed that Black patients did not undergo HSCT due physician decision, death, or
transfer to another facility (Landry, 2021). Unlike our study this study also showed that
qualitative findings among Black patients with sickle cell were least likely to undergo
HSCT due to limited access to adequate information about transplant procedures, a lack
of trust in health professionals, reported experiences of racial bias and stigma. While
there is a need for healthcare to find ways to encourage stem cell donations so that more
matched donors are available, these findings suggest that the healthcare system may play
a role in the causal occurrence of Black patients receiving HSCT.

Our findings also yield evidence that Black patients have an overall better chance
of survival when receiving care at academic institutions, comprehensive cancer centers
and when covered by private insurance. Academic institutions and comprehensive cancer
centers provide an optimal setting for better outcomes. These findings are similar to those
found in previous studies exploring the impact of treatment facilities on cancer health
outcomes (Amin, Baine, Meza, & Lin, 2021; Park, Wang, Wang, Huh, & Bae, 2020;
Shulman et al., 2017). Patients at academic institutions experienced better health
outcomes, compared to patients treated at non-academic institutions. These studies were
different as they examined outcomes among patients with solid tumors; however, Park et

al. (2020) had findings very similar to ours: Among a sample of patients with cervical
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cancer, women treated at academic centers were more likely Black, younger, have fewer
comorbidities and higher 5-year survival compared to women treated at non-academic

centers.

2.6 Policy and Future Recommendations

The findings from this review yield evidence that patients with AML who are not
White, live in areas of high poverty, have minimal insurance coverage, and lack access to
academic-based healthcare centers have less favorable health outcomes. Additionally,
these patients are at risk of experiencing barriers to cancer care that may impact their
health outcomes; therefore, policy changes and additional research is needed to address
barriers to cancer care. Policy changes are needed to: 1) increase accessibility to
academic institutional resources in areas with high poverty 2) increase cancer care
coverage for patients with Medicaid and 3) allocate funding for patients who are
underinsured. Additional research studies are needed to 1) target interventions that will
increase HSCT donors from people with Black and Afro-heritage 2) expand our
knowledge of the experiences of Black patients win the cancer care system addressing
barriers and facilitators to care 3) examine potential causal factors of disparate outcomes
among patients with AML (i.e., racism, discrimination, insurance status, delays in
treatment, appointment cancellations or changes, referrals to community resources, non-

adherence to treatment, education, transportation, and patient-provider communication).
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2.7 Conclusion
This review contributes strong empirical evidence to address a research gap in

health disparities data among adults diagnosed with AL. Disparities have been examined
across various race groups, socioeconomic statuses, healthcare facilities and geographic
regions. Our findings have identified Black patients at greatest risk for disparities as they
face poorer outcomes; however, the literature is limited in identifying causal mechanisms
for poorer outcomes. Existing knowledge can be used to advocate for funding, increase
accessibility to quality healthcare, increase contextual data, and identify causative factors

that will mitigate poorer health outcomes among Black adult AML patients.
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3.0 Understanding How Black Patients with AML Navigate
Cancer Care

3.1 Acute Myeloid Leukemia (AML)

AML is a rare blood cancer characterized by genetic changes, which lead to the
failure of myeloid cell proliferation into functional blood cells (American Society of
Clinical Oncology, 2023). There are approximately 20,380 people living in the U.S. with
AML and this disease currently carries a 5-year survival rate of 31.7% (N. C. 1. National
Institute of Health, Survelliance Epidemiology and End Results Program, 2023).
Approximately 4.1 per 100,000 people are diagnosed with AML and 2.7 per 100,000 die
per year. In 2020, it was projected that there would be 19,940 new U.S. cases of AML
and 1520 deaths annually (N. C. I. National Institute of Health, Survelliance
Epidemiology and End Results Program, 2023). Despite having a lower incidence of
illness, Blacks and Hispanic Whites diagnosed with AML have higher rates of mortality
compared to non-Hispanic Whites (Bhavana Bhatnagar et al., 2021). Survivors with
active AML experience persistent symptoms such as fatigue and weakness, that are
related to low functional blood and bone marrow (American Society of Clinical
Oncology, 2023). Many survivors are hospitalized for weeks to undergo intense treatment
and blood count recovery (Kumar, Henzer, Rodday, & Parsons, 2018). Treatment can
often lead to nausea, gastrointestinal discomfort, fatigue, mucositis, and alopecia
(American Society of Clinical Oncology, 2023). Subsequently, survivors of AML

experience unplanned hospital visits to manage symptoms such as bleeding, bruising,
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fever, anemia and fatigue (Davis et al., 2014; Guerra et al., 2020). In addition to suffering
physical symptoms, survivors of AML also report emotional symptoms, including high

levels of uncertainty, anxiety, and psychological discomfort (Albrecht & Bryant, 2019).

3.1.1 Disparities

AML is a disease that reveals racial/ethnic and economic disparities. These
disparities can have an immense impact on survivorship and quality of life. Economic
disparities can include limited transportation, minimal or no insurance coverage,
challenges with paying insurance co-payments, inability to afford treatment, and
challenges with managing household expenses due to time away from work (N. C. I. N.
National Institute of Health [NIH], 2023). Racial and ethnic minorities represent a
disproportionate number of the low socioeconomic population in AML and are highly
susceptible to financial distress, lower social economic status and experience higher
cancer burden compared to Whites (Byrne et al., 2011) (Albrecht & Bryant, 2019; Pulte
et al., 2013) (Assari et al., 2019). Managing rigorous treatments and disease symptoms is
especially burdensome for Black patients and may result in disparate care due to
difficulty accessing timely and appropriate cancer care. The cancer care system is a
component of the larger healthcare system that delivers services in the prevention,
treatment and management of patients diagnosed with cancer or individuals who are at
risk for developing cancer (Gospodarowicz et al., 2015). Current literature supports the
role that structural racism within the cancer care system has on AML health disparities

(Abraham et al., 2022). However, additional research is needed to explore which aspects
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of the cancer care system (i.e., treatment and facility type) contribute to disparities in
AML.

Knowledge gaps about how cancer care systems impact health outcomes persist in
the literature. Research findings suggest the cancer care system may contribute to racial
and ethnic disparities in cancer as evidenced by poor patient-provider communication,
discriminatory health practices, implicit bias, medical mistrust, and unequal access to
adequate survivorship care, unequal access to pain therapies, inadequate representation in
clinical trials and the rising cost of therapies (E. Mitchell et al., 2022). Overcoming these
interpersonal and societal level challenges (National Institute on Minority Health and
Health Disparities, 2017) make navigating the cancer care system difficult while
managing the personal and physical burden of AML. There is limited published literature
to understand the experience of black patients with AML navigating cancer care. Little is
known about perception of diagnosis, managing financial obligations, insurance
coverage, engagement with their cancer care team, healthcare facilities, inpatient and
outpatient referrals, accessing emotional, spiritual and psychological support, delays in
treatment, resources to better understand AML and the experience of navigating cancer
care during the pandemic of COVID-19 (N. C. I. N. National Institute of Health [NIH],

2023; Wang, Berger, & Xu, 2021).
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3.2 Purpose

To address this gap in knowledge, the purpose of this study was to explore the
role of cancer care on health outcomes and better understand navigating cancer care
among a sample of Black adult survivors of AML through the following aim:

To conduct a qualitative study exploring barriers and facilitators to

navigating the cancer care system among a sample of 16 adults who are 1)

diagnosed with AML 2) at least 18 years of age at the time of diagnosis of AML

and 3) identify as Black.

3.3 Framework

The National Institute of Minority Health and Health Disparities (NIMHD)
(National Institute on Minority Health and Health Disparities, 2017) was the theoretical
framework used for this study (Figure 1). The framework levels of influence guided
development of the interview guide (Appendix B), including how questions were
structured to assess Black patients’ perspectives on barriers and facilitators needed to
successfully navigate cancer care and how health outcomes were influenced by the
domain of the cancer care system. Using this framework, the study assessed the perceived
impact of individual level influences including insurance and race, interpersonal
influences including patient-provider relationships, community influences including
availability and accessibility of services, and societal influences including quality of care
(Figure 1). Semi-structured interviews were used to better understand how patients

perceived their race, insurance, appointment schedules, transportation, access to
49



community resources, and referrals that enhanced or impeded their experience in the

cancer care system.

3.4 Methods

3.4.1 Design

This study used a qualitative descriptive design (Sandelowski, 2000) to
understand barriers and facilitators to navigating cancer care among black survivors who
were diagnosed with AML.

The study was approved by the Institutional Review Board (IRB), including a
waiver of written consent. Consent forms included a location to document date/time
verbal consent was obtained, contact information for the IRB and study team, participant

rights to decline participation and strategies used to preserve participant anonymity.

3.4.2 Sampling

This study used purposive and convenience sampling to recruit 16 adult
survivors of AML, using multiple strategies. Purposive sampling ensured the sample: 1)
represented the target population, 2) included individuals who were knowledgeable and
willing to share their experience of AML, and 3) included information-rich cases

(Palinkas et al., 2015).
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3.4.3 Setting

A blood cancer clinic within a large academic hospital system in central North
Carolina served as the initial recruitment site. The study was broadened to include the

Leukemia Lymphoma society patient social network and a large hospital cancer registry.

3.4.4 Inclusion and Exclusion Criteria

Inclusion criteria for the study were: Individuals who were 18 years or older at
time of enrollment, diagnosed with AML (confirmed with the medical record) identified
as Black and/or afro-heritage (self-identified reporting black or African ancestry), ability
to converse in English (self-report), and willing to consent to an audio-recorded
interview. Individuals were excluded if they were under 18 years of age at the time of
enrollment, did not have a confirmed diagnosis of AML, did not identify as Black and/or
afro-heritage, were unable to converse in English, refused consent to an audio-recorded

telephone interview.

3.4.5 Study Recruitment

Recruitment was initiated during the 2020 global pandemic of COVID-19 which
imposed contact restrictions from 2020 to 2021 (Wang et al., 2021). Additionally, many
patients opted for telehealth visits which decreased their risk of infection as well as
relieved them of transportation burdens, but reduced access to potential participants in the
clinic. The effects of the pandemic, challenges with recruitment of Black participants
diagnosed with a rare illness and limited financial resources further challenged this

study’s recruitment (R. C. Griggs et al., 2009). A description of the recruitment process is
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included in Figure 2. Potential participants were recruited using the following
mechanisms: Presentations in the clinical setting to orient providers, nurses and clinical
staff to the study, reviewing the clinic schedule weekly to identify potential patients,
consultations with research experts to identify innovative recruitment methods,
attendance at community events that target survivors of blood cancer, and identifying
potential participants within a hospital cancer registry. Most participants were recruited
from the cancer registry ("Cancer Registry," 2023).

Eligible patients were met in the clinical setting or contacted via telephone by the
graduate researcher to determine their interest and eligibility. If they were interested, the
study consent was read, and participants were asked to confirm verbal consent. A list of
study criteria was provided to the cancer registrar to extract eligible survivors who were
listed as living according to the most recent updates. The records were extracted by a
registrar and uploaded into a secure electronic environment. The list included first and
last names, contact telephone numbers, and AML diagnosis. Each participant was
contacted at least twice using the listed contact numbers provided by the registry.
Participants completed a 20-minute interview. Study recruitment ended at 16 participants
as data saturation was achieved. Data saturation, a hallmark indicator of adequate sample
size attainment, can be achieved with 9-12 interviews in most qualitative studies with
homogenous study narrowly defined study samples (Hennink & Kaiser, 2022; Vasileiou,

Barnett, Thorpe, & Young, 2018)
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Figure 2: A graph of strategies used to recruit a sample of adult Black AML
patients

3.4.6 Data Collection

An interview guide (Appendix B) was developed using a framework developed
by (Kallio, Pietild, Johnson, & Kangasniemi, 2016). Kallio et al.’s framework identifies
five phases for interview guide development: 1) identifying the rationale for using semi-
structured interview to answer a research question 2) retrieving and using previous
knowledge to have a firm grasp on what is known about the question 3) creating a
preliminary interview guide 4) pilot testing the interview guide to confirm coverage of
relevant content and reformulate questions as needed 5) presenting the complete
interview guide. A thorough review of the literature was conducted, and knowledge of
the literature was used to develop the interview guide. The interview guide was evaluated

by a team of experts including a hematologist-oncologist (TL), three oncology advanced
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practice nurses with expertise in survivorship (ALB, AW, and DB), a nurse scientist with
expertise in qualitative methodology (TO) and an advanced practice nurse with expertise
in cancer disparities (AM).

Interviews were conducted with no maximum time-limit to provide additional
time for participants who felt open to share details and provide rich data. The interview
guide used for this study is provided in Appendix A. Participants were asked about: Ways
race may have impacted their cancer care, challenges with receiving treatment,
challenges with attending appointments, communication with healthcare providers and
how finances may have impacted their experience of having AML.

The graduate student conducted all interviews. Qualitative semi-structured in-
depth interviews were used to facilitate exploration of participants’ experiences. This
format also enabled the graduate student to improvise follow-up questions based on the
participant’s responses (Kallio et al., 2016). One-on-one interviews facilitated the
exploration of more sensitive topics such as challenges with racism, experiencing
discrimination based on insurance status and difficulties with communication. The use of
open-ended questions maximized the opportunity for a more rich and detailed narrative
(Guest, Namey, & Mitchell, 2013).

An encrypted SONY digital stereo voice recorder was used to record each
interview. At the end of the interview, participants were given a $10 gift card for their

time and participation.
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3.4.7 Data Analysis

The overall goal of data analysis in this study was to examine the narrative stories
of 16 survivors of AML and break those stories into smaller units that have descriptive
meaning (Vaismoradi, Turunen, & Bondas, 2013). Descriptive statistics were used to
describe the demographic profile of the sample. Analysis was guided by Braun and
Clark’s (2006) method of thematic analysis. The steps of this analysis were: 1) becoming
familiar with the data, 2) transcribing audio, 3) determining and assigning themes, 4)
reviewing themes, 5) labeling and giving a description or definition of themes, and 6)
reporting results. Audio files were reviewed by listening to the complete audio multiple
times. Reflexive journaling was used while listening to audio. Transcription involved
converting the recorded audio file into a useable format (i.e., mp3). The formatted files
were then uploaded into transcription software. The software transcription module was
used to convert the audio text into a transcription or written form. The transcribed text
was read and re-read to ensure accuracy.

Two authors coded and analyzed the data independently. The transcribed audio
was coded using inductive coding where codes were derived from the data. Codes were
organized into categories that provided meaning to the raw data (Basit, 2003). Each code
was assigned to was assigned in a way that is relevant to the lived experience of Black
survivors of AML (Vaismoradi et al., 2013). Each code was reviewed and compared to
other codes that have similar meaning. The reliability of the research was calculated

using the following formula:
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the rate of agreement

. x100%
the rate of agreement + the rate of disagreement °

A codebook was maintained and updated to document: 1) selected codes, 2) descriptions
of codes, 3) an exemplar from the raw data (i.e., a segment of the participant’s quote).
Those codes were transferred into broader themes that are relevant to the entire data
(Braun & Clark, 2006).

Codes and themes were reviewed by NC, an expert qualitative researcher in
qualitative methodologies and clinical disparities among populations with chronic

diseases. NC assisted with relevance and soundness of derived themes.

3.5 Results
3.5.1 Sample

The study sample included 16 Black survivors of AML who were diagnosed and
treated at a Duke Blood Cancer Center. There were 97 Black adult patients with AML
(51 male and 61 female) identified and retrieved from the Duke Cancer Institute’s Cancer
Registry. Among the sample, 9 were deemed ineligible (4 identified as White, 4 had no
confirmed diagnosis of AML, 1 was incarcerated), 9 were deceased (confirmed using
EPIC or a family member’s report), 3 refused participation in the study (2 male and 1
female), 19 were unable to be reached because no updated contact information was

available, and 37 were unable to be reached after at least 3 call attempts (including

56



voicemails and leaving messages with family members). The study final study sample
included 16 participants who were consented, enrolled and completed the telephone
interview. There were 6 biological males and 10 were biological females. The range of
diagnosis years were between 1980 and 2022. The sample age ranged between 38 and 74
years (mean age = 57). The interviews ranged between 20 and 57 minutes in length.

Among 2 independent coders, the interrater reliability of the sample was 96.7%.

3.5.2 Themes

Five themes emerged from our qualitative interviews: 1) the disadvantage of
being Black with AML 2) social support 3) the privilege of good healthcare 4)
representation matters and 5) COVID-19 before COVID-19. Participants shared that
having spiritual, emotional, financial, and familial support was a facilitator of cancer.
They also described access to clean cancer care facilities, access to knowledgeable
clinicians, access to clinicians who listen, and modern technologies were privileges (not
rights). Additionally, they shared that Black representation in cancer care is an important
facilitator to improve a patient’s successful navigation of cancer care. Findings from the
literature review and qualitative studies directed our approach to our quantitative study.
In our secondary data analysis, our goal was to assess the role of the type of facility
where patients were initially screened or diagnosed with AML (cancer program or non-
cancer program) on the relationship between race and survival (time to death and time to

hematopoietic stem cell transplant).
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The Disadvantage of Being Black with AML

Participants reported that being Black and having AML was often considered a
disadvantage or barrier to navigating cancer care. The disadvantage of being black with
AML describes social challenges faced by being Black in the U.S. (i.e., racism, historical
trauma, discrimination, etc.) compounded with the burden of having AML (i.e., lengthy
aggressive treatment, side effect of disease, side effects of treatment, etc.). In addition to
managing AML, patients perceived that they faced poor prognosis and low probability of
finding a match for hematopoietic stem cell transplant because they were Black. They
also shared that Black patients who have limited or no insurance coverage may not be
able to access certain treatment options. One participant stated:

“...it was almost down to they weren't going to be a candidate for the transplant.

Now, we already talking about you got your color going against you for finding a

match. And now because you don’t have a particular socioeconomic level or

group or what have you, then that, you know, that plays - it’s like a double edged-

sword.” (Female, Diagnosed in 2017).

Another participant described her shock of not being able to access
treatment due to her race:
“....the bone marrow transplant became the issue for me and my race and the
inability to find a match because of being African American. Like, that was just
shocking news, when, when I was told, most likely, I won't find a

match...... especially needing that, for the potential of being cured... to be told
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that your color plays a part in you your cure rate, it just sounds really foreign...”

(Female Diagnosed in 2005)

Participants also associated the duality of being Black with AML with not being
believed. Entering the cancer care system was difficult because of perceived racial
profiling or racial stereotypes. Patients voiced feeling “not heard”, “not believed”, or
feeling clinicians “write [them] off” when they initially presented with signs and
symptoms of AML (prior to diagnosis) in primary care and emergency department
settings. Most participants perceived that these encounters delayed diagnosis, contributed
to disease advancement, and may have led to early mortality. Patients shared the
following:

“Because where I had gone prior to [a large cancer institution], I think
that the doctor made an assumption that I was probably just there for pain meds
or, you know, attention. And so I was I was ignored a lot. And I think by the time |
got to the initial hospital, I got to, after my initial experience...somebody [else]
had to take me to the hospital.” (Female, diagnosed in 2004)

One participant who was a young adult at diagnosis, shared how she presented to
a clinician with symptoms of dizziness. She was assessed for pregnancy and drug use
even after she denied any history of pregnancy or drug use. She stated:

“...No, I've never used drugs in my life. But those are the stereotypic things that

happen to young African American or black people, when it is really a
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disease...And I think that is why I was probably misdiagnosed by saying I was

anemic, because it just wasn't that different.” (Female, Diagnosed in 1990)
Social Support

Each participant described the importance of social support from various sources
throughout their time navigating cancer care. Social support describes support for needs
that are ancillary to cancer care, which include financial, emotional, and spiritual needs.
Within the cancer care setting, support from clinicians, nurses, social workers, and
chaplains were perceived as a facilitator of navigating cancer care from diagnosis through
survivorship. Supportive care from knowledgeable, approachable, non-discriminatory
clinicians and nurses was perceived as a facilitator of navigating cancer care from
diagnosis through survivorship. One patient stated:

“So doctor **** was really, really helpful. He, uh, he explained
everything, you know. And he'd always ask me if ['ve had any questions or
anything and you know, I couldn't come up with any questions cuz I didn't know
what to ask. You know, I didn't know what I was facing, but for the most part,
yeah, he was, uh, he was really good. I wish I could pay him.” (Male, diagnosed
in 2020)

Support from family, friends and the community was a facilitator of care for all
but one patient. One patient diagnosed in 2020 preferred not having visitors because
visitors ... "would have been there just to see how bad off [she]l was ....sometimes people

who don't know what to say, they always say the wrong thing”.
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Most patients experienced disruptions at work or at home while managing AML
treatments and cancer care. Social workers were pivotal in navigating financial and
insurance barriers to treatment. Social workers assisted with finding financial resources,
support for childcare, and support groups for survivors of AML, and community
resources. One participant described the supportive role of a social worker:

“I think she was like a social worker...So you know, the cancer unit. So she

already knew what people dealt with. It's almost like she knew everything. [ never

(pause) I mean because I wouldn't know what to ask or what I needed or what

have you. So I was blessed to get someone who not only knew... but cared. and

knew....and she cared enough to jumpstart things...” (Female, diagnosed in 2020)

Chaplains within the cancer care setting and pastoral care and counseling from
religious leaders outside of the cancer care setting were salient to a positive care
experience. Spiritual care and support were perceived as necessary for survival as
participants acknowledge God for sustaining life with AML and for providing an
opportunity to receive treatment. Two patients described the impact of having support
care as follows:

... And, you know, the recreational therapists came in, we talked, the, the

chaplain came and we talked. So it was mostly uplifting, positive conversations.

The nurses were wonderful, they took good care of me... (Male, diagnosed in

2020)
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“... told him, I said, Pastor, the doctor says that I have leukemia. He says. “What
did God say?” And from that day on, I never absolutely felt like I was sick.
Although I knew I was, it was, like, I just went about my daily duty, believing that
God was going to take care of me. And my pastor constantly he would call he

would text.” (Male, diagnosed in 1999)

The Privilege of Quality Care

Most participants described how “grateful” and “blessed” they were for having
the opportunity of receiving cancer care at [a large caner institution]. Receiving cancer
care at large cancer centers were consistently a facilitator of successfully navigating
cancer care. Participants were referred from other healthcare facilities compared
encounters with clinicians, nurses and staff between large cancer institutions and their
local facilities. Quality of care describes the patient’s perception of care experienced
during diagnosis, treatment and follow-up visits. The perception of how well goals are
met, new experiences of cancer and receiving information impacted a participants’
perception of the quality of their care. Patients in this study reported that they received a
high quality of care. They were pleased with healthcare delivery, describing it as “great
care,” and reported experiencing “equal treatment”. Participants were very pleased with

their care and communication with their cancer healthcare providers. Good quality care
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was perceived as a “privilege”. One participant shared her perspective on race and
receiving quality care:

“I knew that I had to come to [a large cancer institution] to get proper care...1
knew I was getting sick. And I knew that if I really wanted someone to take me serious,
because I had to be at [a large cancer institution]. And that's exactly what happened.
Maybe I manifested it...[a large cancer institution] just has a good reputation for a good
reputation from black people. Black people love coming to [a large cancer institution]
and, you know, that's, that's where I want it to be in. They lived up to the name of their
good quality health care.” (Female, diagnosed in 2021)

Another participant described quality care through her clinician’s sacrifice of
personal time to monitor her treatment:

“Some of my doctors didn't even take vacations because of the severity of my

illness, right. So, you know, you asked me several times have asked me several

times, how was my care?... I think care was excellent. I think I had excellent care.

Again, and I don't think my race played a part in the actual care that I was

getting.” (Female, diagnosed in 2020)

One participant requested that his clinicians consider continuing annual follow-
ups and surveillance of his cancer. He acknowledged appreciation of high-quality care
and voiced fear of experiencing AML again.

“But, you know, I wish that one of the other doctors would be able to at least

check me, you know, each year, okay. And the reason why I would like to at least
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be checked each year because I knew I know what I had to go through, you know?
I don't want something like I don't want that to ever come back on me ever again.
Yes, sir. Yes.” (Male, diagnosed in 2002)
Representation Matters
Black participants perceived that having patient-clinician race congruency, access
to a Black hematologist-oncologist, Black oncology nursing staff, and access to other
Black patients with AML were facilitators to navigating cancer care. Participants shared
that, despite having high quality cancer care, increased representation of Black
hematologist-oncologist, nurses and patients would have enhanced their cancer care
experience. One patient described her experience of being a Black woman with a primary
care clinician who is a black woman. She shared that:
“Um, well, my primary care physician, she is a black woman, and she
understands me well, and I, and I could talk to her, you know, I could just freely
talk to her and tell her my problems, you know, about, you know, what I want to
see done for my health, and she understands, and I feel comfortable doing that,
that's so important, you know, yeah. So there was a team around me that included
women, it would have been nice to see some black women included in that
team...you want to feel like that your life is important to the person that you're
dealing with....I did not have that type of connection with him.” (Woman,

diagnosed in 2021).
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Another participant shared the difference between a having a Black female
clinician and a White male clinician. She shared that:

“...when we start looking at how women are treated, and whether or not these

drugs have been tested on women or not, and these are questions that I can ask

my black physician or my female physician and she knows exactly what I'm

talking about when I started talking about representation, and whether or not we

know how this is really going to affect me as a woman, or how this is really going

to affect me as a black woman...I actually had a white male oncologist...and 1

really didn't have that feel with him.” (Female, diagnosed in 2017)
Dealing with COVID-19 before COVID-19

One participant perceived the precautions required to prevent the COVID-19 virus
(COVID-19) as a facilitator to her experience of cancer care. She did not report having
COVID; however, she compared COVID and precautions (i.e., social distancing, wearing
a mask, isolating with active virus, and fear of transmission) related to the virus to AML
and protective precautions recommended for patients (i.e., wearing a mask, avoiding
crowded areas, abstaining from fresh flowers, and isolating from anyone who is ill). She
described how the general population may be able to empathize with patients with AML
after having experienced COVID. She shared that:

“...AML, it's sort of like I had COVID, I was dealing with COVID, before COVID

existed, it's the same thing you have to really distance yourself from people. I

wasn't able to really hang out with friends, wasn't able to go to certain social
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events, I wasn't able to really go to my kids functions when [ wanted to. My
immune system was compromised. So that was a big deal. I wasn't able to really
be around people in the same way. And I don't think people really understood it.
So once COVID-19 started, I think people really start to get it, that if you're
immunocompromised, you're dealing with this all the time, not just, you know, I'm
dealing with it during flu season...So I think people have a greater understanding
of what it feels like, I'm not just telling you, I can't come and hang out with you
because I want I don't want to hang out with you. I'm saying it because it could be

detrimental to my health.” (Female, diagnosed in 2017)

3.6 Discussion

Our qualitative study explored the experiences of 16 Black adult patients with
AML while navigating the cancer care system between 1990 and 2022 with a median age
of 56. Our study contributed to a growing body of evidence of disparities within the
cancer care system. The study provides qualitative evidence of specific barriers and
facilitators to navigating care among Black patients with AML. Our findings suggest the
being Black with AML was a disadvantage and a barrier to navigating cancer care. Black
patients with AML face not being heard, discrimination (accusation of drug-seeking) in
addition to a lower probability of achieving cure, compared to White patients with AML.
The findings provide contextual support for quantitative study that show Black patients
experiencing lower survival, less chemotherapy treatment, and less HSCT uptake

(Bierenbaum et al., 2012; Bradley, Dahman, Jin, Shickle, & Ginder, 2011; Freeman et al.,
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2016). Bradley et al. (2011) used cancer registry data to examine the relationships among
race, insurance, treatment and survival. They found that uninsured patients were most
likely to be Black and were four times more likely to forgo chemotherapy. Additionally,
Black patients with Medicaid and no insurance were more likely to die compared to all
races. Based on our study’s findings, discriminatory clinical practices towards Black
patients with minimal insurance coverage may contribute to lower uptake of
chemotherapy and higher rates of death if patients are not being heard and cancer care
needs are not met. Some of our findings are consistent with findings of a previous study
(Garrett et al., 2024) that used a qualitative study to understand the experience of racism
within cancer care for Black patients with colon cancer. Patients perceived being
dismissed and discriminated against which were negative factors of cancer care. Unlike
our study, participants reported negative experiences with their primary care clinicians
and oncologists.

While being Black with AML was a barrier to care, social support from
individuals within and outside of the cancer care system were mostly facilitators of
cancer care. Social support seemed to give participants access to services addressing
financial, emotional and spiritual distress that may prohibit cancer care. Receiving good
quality care was perceived as a privilege or blessing that was not accessible to all
patients. Accessing good quality care was not perceived as a right. Patients consistently
experienced good quality cancer care for treatment, despite several experiences poor care

prior to diagnosis. COVID precautions were compared with precautions to protect
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patients from infection with AML. One patient felt understood as COVID gave her a way
to articulate and describe her perspective of feeling social isolation, physical isolation,
and anxiety. These findings differ from other qualitative studies that associate feelings of
anxiety and fear with COVID (Rodriguez, Kumar, & Patel, 2023; Treiman et al., 2022).
Study participants reported how being immunocompromised put them at greater risk for

contracting COVID and experiencing worse outcomes.

3.8 Limitations

Our study provides data about understudied experiences of Black patients with
AML who are navigating cancer care. The findings provide empirical data for Black
patients detailed perspectives of navigating cancer care. The qualitative data from our
study may provide qualitative support for quantitative studies addressing racial disparities
in cancer care. However, there are several limitations of this study.

One study limitation was obtaining our sample from one single large academic
institution and comprehensive cancer center. All patients were treated at the same center;
therefore, generalizability of our findings was limited to the experience of Black patients
receiving treatments in similar settings. Another limitation is that our study was a
retrospective study where patients were asked to recall past experiences. Some patients
were asked to recall experiences from over 10 years prior to the interview data. While
they shared detailed accounts of their experiences, our findings are subject to possible

recall bias based on the retrospective nature of the interview.
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A unique challenge for our study included the recruitment of an underrepresented
sample of patients with a rare disease in the setting of the COVID pandemic. We had to
overcome difficulties achieving the sample goal of 20 participants. Finding patients who
met the inclusion criteria and were willing to enroll was challenging. This was likely due
to the rarity of illness, most patients with AML are older (at least 65 years old), impact of
COVID-19 (more patients opting for virtual healthcare services), decreased interest in
discussing cancer treatments, busy work-life schedules, and no updated contact
information. Each participant was contacted at least twice using the listed contact
numbers provided by the registry. The team decided to end study recruitment at 16
participants; however, we successfully achieved data saturation. Data saturation is a
hallmark indicator of adequate sample size attainment, which can be achieved with 9-12
interviews in most qualitative studies with homogenous study narrowly defined study
samples (Hennink & Kaiser, 2022; Vasileiou et al., 2018). Utilizing multiple methods for
recruitment including engagement with community support organizations, utilizing
established databases, and making multiple contact attempts to accommodate
participants’. These strategies may be useful for future studies conducting qualitative

work with hard-to-reach populations.

3.9 Implications for Practice and Research

Despite the study’s generalizability being limited to large academic cancer care
setting, the findings highlight several cancer care challenges for Black patients. These

findings can be used to promote practice changes to improve health and quality care
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outcomes in similar cancer healthcare facilities. Our study provides evidence for
intervention studies in the primary care and emergency department settings to improve
communication between Black patients and clinicians. Studies are needed to develop a
blood cancer diagnosis pathway, which may provide a standardized way to escalate care
for patients who present with signs and symptoms of blood cancers. A diagnosis pathway
may trigger a cascade of assessments and tests when patients present to primary care or
emergency departments settings with specific signs and symptoms of blood cancers. This
mechanism may mitigate patients’ more negative encounters of feelings unheard, not
believed and dismissed. This mechanism may also reduce the time to diagnosis for
patients with undiagnosed AML which may reduce survival disparities.

Additional studies exploring the experiences of patients navigating cancer care
after receiving treatment in a variety of healthcare facilities: Community centers, regional

hospitals, home health infusion and ambulatory care clinics.
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4.0 The Role of Cancer Care on Disparities Among Survivors
of Acute Myeloid Leukemia

4.1 Introduction

Patients diagnosed with acute myeloid leukemia (AML) are often diagnosed and
quickly escalated through the cancer care system to undergo additional tests, intense
treatments, and long hospitalizations with frequent follow-up visits to manage disease
and blood count recovery (Kumar et al., 2018). Prognosis for this aggressive disease is
improving but remains low at 37 percent (N. C. L. National Institute of Health,
Survelliance Epidemiology and End Results Program, 2023); therefore, delivery of timely
and efficient cancer care is critical to the health outcomes of patients with AML. Timely
diagnosis, timely treatment, access to treatment facilities with knowledgeable healthcare
providers, streamlined care among an interdisciplinary team, affordable treatment
options, and assistance with referrals to community resources (Institute of Medicine,
1999) remain essential components of cancer care that may impact patient health
outcomes.

Race as a Social Driver of Health (SDOH)

Recent evidence has emerged about SDOH in AML survivors and their
contributions to poorer outcomes, including early mortality. Race remains a social driver
of health among survivors of AML after controlling for disease characteristics and
treatment differences (Bouligny et al., 2023). Despite having a lower incidence of AML

compared to White patients, Blacks patients with AML experience poorer clinical
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outcomes and worse overall survival (median 1.2 years, p=.02) compared to White
patients (median 1.8 years, p=.02) (Bhavana Bhatnagar et al., 2021). However, few
mechanisms that underly disparate outcomes in AML have been identified. A prior study
using neighborhood measures of structural racism (census tract disadvantage, affluence,
and segregation) reported a partially mediated relationship between race and leukemia
death in a large secondary data analysis (Abraham et al., 2022). However, additional
studies are needed to identify factors within the cancer care system that further explain
the disparities in health outcome among survivors of AML (Abraham et al., 2022).
Health System Factor and Health Outcomes

Additional literature is needed to examine health system factors. such as
healthcare facilities, to better understand associations between SDOH and disparities in
health outcomes among adults with AML. Cancer care systems function as a subset of
infrastructures and services within the larger healthcare system for cancer prevention,
screening, diagnostics, treatment, survivorship, palliative care and end-of-life care
(Gospodarowicz et al., 2015). The services provided in cancer care must be delivered by
knowledgeable trained cancer care providers within facilities equipped with appropriate
technologies (i.e., laboratory resources, diagnostic imaging, etc.) and resources to
optimize cancer outcomes (Gospodarowicz et al., 2015). Patients serviced by cancer
centers or academic health systems have better overall survival of AML compared to
patients treated in non- cancer centers or non-academic institutions (Bhatt et al., 2017).

However, previous literature has yielded evidence that being Black and younger (less
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than 60 years of age) is associated with limited access to cancer centers or academic
health systems. Health system factors such as healthcare facilities that lack cancer
programs have been associated with delays in AML diagnosis and longer time to
treatment initiation related to limited access to diagnostic equipment and adequate skilled
healthcare personnel. These delays in AML treatment initiation contribute to AML
outcomes such as time to death. Patients who initially present to non-cancer program
facilities for screening and first-time diagnosis of AML are at risk for lower survival
compared to patients who initially present at cancer centers (Geng, Sara¢ Arslan, &
Eskazan, 2023).

In addition to the disparities in survival, patients with AML experience disparities
in hematopoietic stem cell transplant (HSCT). HSCT has been found to increase survival
among patients with AML, when compared to treatment with conventional chemotherapy
(He et al., 2022). HSCT treatment is extensive and expensive; however, accessibility of
HSCT has increased in the US under the Affordable Care Act (He et al., 2022). Despite
progressive changes with insurance coverage, Black patients with AML were
approximately 53 percent as likely to undergo HSCT compared to White patients (He et
al., 2022). Studies examining Black patients across various disease groups, have found
that Black patients are significantly less likely to be referred for HSCT (2.35 (1.93-2.87,
p <0.01)) (Pidala et al., 2013), change treatment facilities, have a higher likelithood of
dying before transplant and report a lack of education on HSCT options (J. M. Mitchell &

Conklin, 2015; Yung et al., 2011). Referral patterns, inter-facility care transfers and
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patient education are factors within the cancer care system that may impact HSCT uptake
among Black patients with AML (Clay et al., 2015). Few studies have assessed the role
of cancer care factors in the relationship between race and health outcomes among adult
patients with AML. Assessing the role of factors such as facility type at initial diagnosis
in the causal relationship among race, and health outcomes (i.e., time to death and HSCT)
may improve understanding of how the type of facility may influence health outcomes
across patients of different races.

The Role of Age, Sex, Insurance and Rurality

Additional SDOH that contribute to racial disparities among patients with AML
are age, sex, insurance, and rurality. White biological males experience a higher
incidence of AML compared to females and males across other races (Abraham et al.,
2022; Bhavana Bhatnagar et al., 2021). Older age (64 and older) is a risk factor for early
death and decreased likelihood for initiating transplant due to frailty, complex health
conditions and poor response to treatment (Choi, Shukla, & Abdul-Hay, 2023). Black
patients with less insurance and patients covered by Medicaid-Medicare plans experience
a lower likelihood of survival compared to White patients with private insurance
coverage (Bradley et al., 2011; Byrne et al., 2011). Rural location and distance from
treatment facility have been associated with poorer AML survival outcomes (Lam et al.,
2013; Sinner, Cerhan, Folsom, & Ross, 2005). Black patients with AML have poorer

prognosis, limited insurance coverage and often reside in areas with greater poverty
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levels compared to White patients (Bradley et al.,

2011).

4.2 Purpose

The purpose of this study was to examine the role of cancer care system factors in
the relationship between SDOH and health outcomes among a sample of patients with
AML. Mediation analysis was used to determine whether facility type mediates the
relationship among race, time to HSCT and time to death. The study aims were:

Aim 1: Describe the differences between health system factors (facility type), race
and health outcomes (time to HSCT and time to death) among a diverse sample of
patients diagnosed with AML.

Hypothesis 1: Patients who are Non-White will experience greater frequencies in
initial screening at non-cancer programs, have longer time between diagnosis and
HSCT, and have shorter time from diagnosis to death compared to patients who are
White.

Aim 2: Examine the unadjusted and adjusted association between race and cancer
outcomes (time to HSCT and time to death) among a diverse sample of AML survivors.
The adjusted association will account for potential confounders including, age, sex,
rurality, and insurance.

Hypothesis 2: Patients who are Non-White and have initial screenings at facilities
without cancer programs will have poorer outcomes than Whites after adjusting for age,

sex, rurality, and insurance at diagnosis among a sample of patients with AML.
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Aim 3: Examine whether facility type acts as a mediator in the relationship
between racial and health-related outcomes (time to HSCT and time to death) among a
sample of AML survivors.

Hypothesis 3: Facility type partially mediates the relationships between race and
cancer outcomes (time to transplant and time to death) among a sample of patients with

AML.

4.3 Theoretical Framework

The theoretical framework underpinning the analysis of this study is the National
Institute of Minority Health’s Disparities (NIMHD) framework (National Institute on
Minority Health and Health Disparities, 2017). The model consists of five domains
(concepts) of influence on health: Biological, behavioral, physical/built environment,
sociocultural environment, and health care system. This study will focus on the role of
the cancer care system, which is within the healthcare system domain. Facility type at
diagnosis and the timing of chemotherapy, two components of cancer care were
examined in this study. Cancer care and how it intersects with two levels of influence:
The individual level of influences (insurance type and race/ethnicity) and community
(facility type and timing of chemotherapy) were examined (Alvidrez et al., 2019).

The NIHMD framework (National Institute on Minority Health and Health
Disparities, 2017) can guide research addressing health and healthcare needs of

underserved and marginalized groups. The concepts within the model can guide
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exploration of the healthcare systems’ role in driving racial disparities (Williams &
Rucker, 2000). To test our theory of the role of cancer care in the causal relationship
between SDOH and cancer outcomes, a conceptual model was developed (Figure 3). This
model uses the concepts, levels, and domains within the NIMHD and adapts them to
include concepts associated with AML disparity that are supported by the literature
(Alvidrez et al., 2019). This model includes the directional relationship among individual
factors (Figure 3) (i.e., race, age, sex, rurality, insurance), health system factors (i.e.,
facility type,) on cancer survival (time to death) and time to HSCT that were tested using

mediation analysis.
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Figure 3: The Mediation Model used to test the mediation of facility type
(health system factor) on the relationship between race (SDOH) on time to HSCT
and time to death
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4.2 Methods
4.2.1 Study design

A secondary data analysis was conducted using data from the Duke Cancer
Institute Cancer Registry ("Cancer Registry," 2023) to conduct a retrospective cross-

sectional study.

4.2.2 Data set and data collection

The Duke Cancer Institute (DCI) covers a catchment area of 9.7 million
individuals who reside in 105 counties across North Carolina, South Carolina and
Virginia (Duke Cancer Institute, 2023). The DCI Cancer Registry is an information
system designed to process, compile and report health information that can be used for
research, monitoring patient outcomes and survival data on patients with malignant or
neoplastic disease ("Cancer Registry," 2023). Healthcare facilities within the US are
required by law to report cancer cases to the central or state cancer registries (NC
Department of Health and Human Services, 2023). Registry data affords researchers and
healthcare teams the ability to surveil cancer incidence, evaluate the efficacy of
healthcare interventions, calculate survival rates and develop clinical cancer research
programs. Registrars abstract medical record data from hospital records and import
cancer-related data into the registry using guidelines from the Standards for Oncology
Registry Entry (STORE) (Standards for Oncology Registry Entry 2022). STORE is

developed and managed by the Commission on Cancer (CoC) of the American College of
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Surgeons (ACS) to provide a standardize electronic coding compendium for all cancer

registrars. The manual is updated annually and accessible to all researchers.

4.2.3 Sample

A convenience sample of 1277 patients diagnosed with AML aged 18 or older
between January 1, 2004, and December 31, 2022, was obtained from the Duke Cancer
Institute’s Cancer Registry. Inclusion criteria for the sample were 1) a diagnosis of AML
2) diagnosis or treatment of AML within the Duke University Healthcare System 3) at
least 18 years of age at diagnosis. This sample excluded patients who were: not
diagnosed with AML, not either diagnosed or treated for AML within Duke University

Healthcare System, under 18 years of age at diagnosis, and had no reported race.

4.2.4 Measures

Exposure Variables

Race, was extracted from the registry, categorized, and assigned a numerical
value at each level (Table 1). The STORE reference manual describes race as the racial
origin of each patient (i.e., Black, White, Asian, etc.) (Standards for Oncology Registry
Entry 2022). Race categories were collapsed into two levels: White (included all patients
who were reported as White across all races and ethnicities) and Non-White (included all
patients who were reported as races other than White). These categories were re-coded
into two categories for survival analysis: White and Non-White.

Response Variables
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Time to HSCT and survival (time to death) were health outcome measures. The
registry data captured the date of initial diagnosis, the date of HSCT initiation and the
date of last contact or death (Standards for Oncology Registry Entry 2022). Both
measures were coded as time-to-event outcomes (Table 1). Time to HSCT was coded as
the number of days between the date of initial diagnosis and the date of HSCT initiation.
Each observation was assigned a 0 if no transplant was observed and a 1 if transplant was
observed. Time to death was coded as the number of days between the date of initial
diagnosis and the date of death or last date of contact. The STORE manual includes a
category, vital status, to indicate whether a patient is alive or deceased at last contact.
Each observation was assigned a 0 if no death was observed and a 1 if death was
observed.

Mediator

Facility type, a health system factor, was a proposed mediator for the study. The
STORE manual reports “institution referred from” (Standards for Oncology Registry
Entry 2022) for each patient. The institutions listed in the dataset were coded based on
definitions of facility types defined by the Commission on Cancer (COC) (American
College of Surgeons, 1996-2023). Each facility that was listed as a cancer program or
cancer centers were coded 0 to indicate that the facility had a cancer program. Facilities
that were not listed as cancer programs were coded as 1 to indicate that the facility did
not have a cancer program (Table 1).

Confounders
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Age at diagnosis, sex, insurance, and rurality at diagnosis were individual factors
that were included as confounders within the mediation model. Age at diagnosis was
coded into two levels: Younger (between 18 and 65) and older (65 and older), 0 and 1
respectively. Sex reported at diagnosis was coded as 0 and 1, male and female,
respectively. Insurance was reported in STORE as the primary payor at diagnosis. Each
observation was coded as: Medicaid, no insurance (i.e., Medicaid, Champ VA, and
Tricare, etc.) or Medicare/Private/Military insurance coverage = 1 (i.e., private insurance,
charity care, and no coverage). Previous studies have directly linked Medicaid to greater
levels of poverty, lower socioeconomic and poorer health outcomes, compared to patients
covered by Medicare, private and federally sponsored health programs (Bradley et al.,
2011; Byrne et al., 2011). Therefore, patients with Medicaid were included in the
category among patients with no insurance coverage. Rurality was used to indicate
whether patients had residence: 1) in a rural area or area outside of the state 2) urban
areas. This measure was a proxy for distance from home at diagnosis to treatment facility.
STORE captures county of residence at diagnosis using the NC Federal Information
Processing Standards (FIPS) codes (Federal Communications Commission, 2024). The
codes were matched to the corresponding county of residence. Each county was then
coded 0 if urban or 1 if rural. Counties that were listed outside of the state were coded as
rural due to the distance traveled from home (out of state) to treatment facility (Duke

University Healthcare System).
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4.3 Ethical Considerations

The DCI Cancer Registry database is available for use after studies are approved
by the institutional review board (IRB). All study data was uploaded into the Protected
Analytics Computing Environment (PACE), a secured, encrypted virtual environment
with access limited to personnel with IRB study approval and after completing required
training for PACE and management of private data. All study data was stored, managed

and analyzed within PACE and an honest broker was used to export data.
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Table 2: Concepts, Constructs, Levels and Description of Measures.

Factors)

Time to Death

Number of Days

Concepts Construct Levels Notes
@ Individual Race White = 0 Reported race
> Not White = 1
(=
2 Factors
s
&=
'q; Facility Type Cancer Program = O_ Type gf .fgcility where
S Healthcare Non-Cancer Program = 1 | patient initially presented
o with signs and symptoms
- System Factors of AML;
Accreditation by American
College of Surgeons
Survival Event Alive =0 Whether or not patient is

9 Health Deceased = 1 living at data collection
=
g Outcomes
g

(Biological

Time from diagnosis to
reported death or last contact




HSCT Event No Transplant =0 Whether or not patient
Transplant Initiated = 1 Initiates transplant
Time to HSCT Number of Days Time from diagnosis to
initial transplant
Age <65 at diagnosis =0 Age at diagnosis in years
>65 at diagnosis = 1
£ . Sex Male =0 Biological sex
E Individual Female = 1
% Factors
vl Insurance Medicaid/No Insurance = 0 [Primary payor at diagnosis
Private/Medicare/Military=
Rurality Urban=0 Whether a patient lives in
Rural =1 a rural or urban county at

diagnosis (FIPS)

Note: Lists of exposure, proposed mediator, response, and confounding variables with their corresponding constructs; the level for

each construct used in data analysis; a brief description of the construct




4.4 Data Analysis

Data analysis was conducted using SAS 9.4 (SAS Ins., 2013). Data collected by
the DCI Cancer Registry only includes observations during first time diagnosis of AML.
Time-to-event data were analyzed separately to determine the spread of data. A
description of the univariate, bivariate and mediation modeling analysis of study

variables follows.

4.4.1 Descriptive Analyses

The test for the data structure was conducted using univariate analysis.
Histograms were used to determine the spread of the continuous time variables, time to
death and time to HSCT. Medians were reported since the data was skewed right.
Interquartile ranges (IQR) were calculated for each variable. Chi Square distributions
were used to describe differences in facility type across race. Frequencies and distribution

percentages were used to describe the spread of the data.

4.4.2 Bivariate Analysis

Chi Square tests were used to examine the differences in facility type across race.
Kaplan Meier (KM) curves were used to describe survival and time to HSCT by different
race groups and facility types. Log-rank tests were used to test difference in time to death

and time to HSCT across different race groups and facility types.
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4.4.3 Mediation Analysis

To assess the mediation effect of facility type on the relationships between race
and the health outcomes (time to death and time to HSCT), the Accelerated Failure Time
mediation model proposed by Valeri and VanderWeele (2015) was employed (Table 4).
Any participants with missing mediator data (facility type) were excluded from the
mediation model. The proposed mediator was selected a priori based on review of
literature and informed by the researcher’s clinical expertise in oncology. The AFT
mediation model with survival outcome was used (Gelfand, MacKinnon, DeRubeis, &
Baraldi, 2016). The model was adjusted for covariates (i.e., age, sex, rurality and
insurance) to account for confounders with exposure-outcome, mediator-outcome, and
exposure-mediator relationships. The AFT model is advantageous because it facilitates a
variety of distributions of data (i.e., normal, AFT Weibull, dichotomous, etc.) and can be
used with dichotomous exposure, mediator and outcome variables (Valeri &
VanderWeele, 2015). A SAS macro (Valeri & VanderWeele, 2015) was used to conduct
mediation and produce measures for controlled direct effects (CDE) (effect of the
exposure directly on the response variables adjusted for confounders) (Vanderweele,
2011), Nature indirect effects (NIE) (effect of the exposure on the response variables
through the mediator), natural direct effects (effect of the exposure directly on the
response variable), total effect (sum of natural direct and NIE), and proportion mediated
(Valeri & VanderWeele, 2015). The proportion mediated was calculated as the NIE

divided by the total effect.
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4.5 Results
4.5.1 Sample Characteristics

The study sample included 1251 patients with AML. Most of the sample were
White (79.52%) older (56.54%), males (58.53%) (Table 3). The majority were residents
of rural areas or regions outside of the state (56.87%) and had Medicare, federal or
private insurance as a primary payor (93.52%). Additionally, most were referred from
healthcare facilities with cancer programs or were initially diagnosed within Duke
University Healthcare System (87.59%). At data collection, 76.02% of the sample were
deceased with median time to death of 391 days (IQR=842) and time to HSCT initiation

of 238.50 (IQR=544) days.
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Table 3: A table of study characteristics including sample size, proportion,
proposed mediator and response variables.

Categorical Variables N (%) Median, IQR?
EXPOSURE VARIABLES
Race/Ethnicity
White
955 (79.52)
Non-White
246 (20.48)
MEDIATOR
Facility Type
Cancer Program 1052 (87.59)
Non-Cancer Program 149 (12.41)

EXPOSURE VARIABLES

Survival Event

Deceased 913 (76.02)

Alive 288 (23.98)
Time to Death® 391 (842)
HSCT Event®

Yes 241 (20.07)

No 960 (79.93)
Time To HSCT? 238.50(544)

CONFOUNDERS

Age at Diagnosis

18-64 545 (43.60)

>= 65 706 (56.40)




Sex 703 (58.53)

Male 498 (41.47)

Female

Insurance

Medicare/Federal/Private
1169 (93.52)

Medicaid/No Insurance 81 (6.48)
Rurality
Urban 518 (43.13)
Rural 683 (56.87)

¥The median and interquartile ranges (IQR) for the continuous variables are
reported. °Time to death is the number of days from diagnosis to death or date of last
contact. “HSCT event describes whether a HSCT is observed in data collection window.
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Table 4: Bivariate Analysis between race and facility and race and survival
outcomes

Note: Each proportion (%) for the mediators shows the number of White
and Non-white patients attending facilities with Cancer and Non-cancer programs.

Exposure Mediator Response Variables
Variable Facility Time to Death | Time to HSCT
Cancer Non- p- Median | p- |25"| p-value
program cancer value (IQR)a value | %
N% program
N%
Race | White 840 115 460 244 0.03
(87.96) | (12.04) (1686)
Non- 212 34 370 *
white 13.82) | 9% | (952 | =001
(86.18)

The median and interquartile range (IQR) of time to death with the
respective p-value is reported for White and Non-White patients. The 25
percentile point estimate for time to HSCT is reported. Scarcity of data point
prevents calculation of median; *Point estimate value not generated due to

scarcity of data.
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Table 5: Log Rank Test of differences between facility type and survival

outcomes
Mediator Variable Response Variables
Time to Death Time to HSCT
Median (IQR) p- | 25" % | p-Value
Value
Facility Cancer 428 (1194) 0.18 265 0.50
Type Non-Cancer Program 582 (2384) ' 578

Note: The median and interquartile range (IQR) of time to death with the
respective p-value is reported for patients who were referred from cancer and non-
cancer programs. The 25" percentile point estimate for time to HSCT is reported.
Scarcity of data point prevents calculation of median
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There was a small but non statistically significant difference (X* (1) =0.57, p
>.05) between the proportion of Non-White participants (86.18%) who were referred
from healthcare facilities with cancer programs compared to White participants (87.96%,
p=0.45) (Table 4).

The median time to death after diagnosis of AML is 460 days (IQR=1686) for
White patients and 370 days (IQR =952) for Non-White patients (Table 4 and Figure 4).
Log-rank tests results showed that there was a significant difference in survival time
between White and Non-White patients (p<0.001). The 25th percentile time to HSCT is
244 days for White patients and only about 20% Non-White patients were observed to
have events of HSCT until the end of the data collection (Table 4 and Figure 5).

The median time to death after diagnosis of AML is 428 days (IQR=1194) for
patients referred from cancer facilities and 582 days (IQR=2384) patients referred from
non-cancer facilities (Table 5 and Figure 6). Log-rank tests results showed that there was
not a significant difference in survival time between patients referred from non-cancer
facilities and patients referred from non-cancer facilities (p=0.18). The 25th percentile
time to HSCT is 265 days for patients referred from cancer facilities and 578 days for
patients referred from non-cancer facilities (Table 5 and Figure 7). Log-rank tests results
showed that there was a significant difference in time to HSCT between patients at cancer

versus non-cancer facilities (p=0.50).
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Figure 4: KM Curve for Race and Time to Death

Note: The KM curves of the exposure, race, on the response variable, time to
death, at any given time. The y-axis represents the probability of experiencing death
at any given time on the x-axis.
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Time to HSCT Log-Rank and KM Curve
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Figure 5: KM Curve for Race and Time to HSCT
The KM curves of the exposure, race, on the response variable, time to
HSCT. The y-axis represents the probability of experiencing a transplant at any

given time on the x-axis.
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Figure 6: KM Curve for Facility Type and Time to Death
The KM curves of the mediator, facility type, on the response variable, time
to HSCT. The y-axis represents the probability of experiencing a death at any given
time on the x-axis.
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Facility to HSCT Log-Rank and KM Curve
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Figure 7: KM Curve for Facility Type and Time to HSCT
The KM curves of the mediator, facility type, on the response variable, time
to HSCT. The y-axis represents the probability of experiencing a transplant at any
given time on the x-axis.

The total effect of 0.67 for time to death indicate that the mean time to death of
Non-White patients was 67.0% that of White patients with AML. The controlled direct
effect (CDE) revealed that if all patients were referred from healthcare facilities with
cancer programs, the mean time to death for Non-White patients with AML would be
68.6% (p =0.002) that of White patients with AML. Natural direct effect and NIE were
66.70% and 100.6%, respectively. The percent mediated value is negative (percent
mediated = -1.20%). Therefore, facility does not mediate the effect of race on time to

death after adjusting for age, sex, rurality and insurance.
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The total effect of 1.88 for time to HSCT indicate that the mean time to HSCT of
Non-White patients was 188% that of White patients with AML (Table 6). The controlled
direct effect (CDE) revealed that if all patients were referred from healthcare facilities
with cancer programs, the mean time to HSCT for Non-White patients with AML would
be 223% (p =0.03) that of White patients with AML. Natural direct effect and NIE were
191% and 98.0%, respectively. The percent mediated value is negative (percent mediated
=-0.03%). Therefore, facility does not mediate the effect of race on time to HSCT after
adjusting for age, sex, rurality and insurance.

Table 6: Mediation Analysis of Facility on the Relationship Between Race
and Time to Death and Time to HSCT

Outcome Model Estimate® | p-value Ccr®

Time to Death | Controlled Direct Effect 0.686 0.002 | (0.51,0.85)

Natural Direct Effect 0.667 <.001 |(0.52,0.85)

Natural Indirect Effect 1.006 0.583 |(0.98,1.03)

Total Effect 0.670 0.001 |(0.53,0.85)
Percent Mediated -0.012
Time to HSCT | Controlled Direct Effect 2.23 0.03 | (1.08,4.58)
Natural Direct Effect 1.91 0.07 | (0.96, 3.81)
Natural Indirect Effect 0.98 0.38 |(0.95,1.02)
Total Effect 1.88 0.07 |{(0.95,3.73)
Percent Mediated -0.03

aParameter estimates; PCI = confidence interval; Significance level = p<.05
Model adjusted for age, sex, rurality and insurance.
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4.6 Discussion

Our study is among the earliest to test a health system factor as a mediator on the
relationship between race and health outcomes (time to death and time to HSCT) using
the NIMHD framework (National Institute on Minority Health and Health Disparities,
2017).

Using data from the NC Cancer registry, we sought to understand the role of
cancer care system factors in the relationship between SDOH (race) and health outcomes
(time to death and time to HSCT) in a sample of patients diagnosed with AML in a large
academic healthcare delivery system. Our findings showed that there were only small
non-significant differences between facility types (non-cancer programs and cancer
programs) across race groups.

Our findings are different from previous studies that found significant
relationships between facility type and race (Bhatt et al., 2017; Ho et al., 2018; Taylor et
al., 2023). Bhatt (2017) used a retrospective secondary analysis of National Cancer Base
data to examine cancer disparities across patients with AML. Among a sample of 60,783
patients, Black patients were more likely to be treated at academic facilities compared to
White patients. Patients at academic facilities were more likely to be older, travel further
to their treatment facilities, experience better survival outcomes (1-month mortality) and
have higher HSCT uptake compared to patients at non-academic centers (Bhatt et al.,
2017). Bhatt (2017) dichotomized the variable facility type into two levels: Academic
and non-academic. We categorized facility type by cancer program and non-cancer

program. Facility type described the facility where patients presented with signs and
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symptoms prior to diagnosis. This facility may be different from the facility where
patients were diagnosed and/or treated. Based on findings from both studies, health
outcomes between race groups may be impacted by the differences in care delivered by
academic facilities, while care delivery at hospitals with cancer programs did not differ
from care delivered by facilities with non-cancer programs.

Patients who are Non-White experienced persistent shorter times to death and
longer times to HSCT compared to patients who are White. Also, Patients who are Non-
White had poorer outcomes (shorter times to death and poorer outcomes) compared to
White patients, after adjusting for age, sex, rurality, and insurance at diagnosis. Also,
Non-White patients less frequently underwent initial screening at facilities with cancer
programs, compared to White patients, after adjusting for age, sex, rurality and insurance
at diagnosis. These findings are similar to Taylor et al. (2023) also tested disparities
across facility type and volume using a large secondary data analysis of data from the
National Cancer Data Base to examine how treatment facility type and volume are related
to: 1) time to treatment 2) overall survival and 3) HSCT. Similar to our study, Black
patients in this study had worse outcomes; however, there were no reported tests of
relationships between race and facility type. Facility type was categorized by the number
of newly diagnosed cases of cancer per year (Comprehensive Community, community,
academic, and integrated network) (Taylor et al., 2023). Each facility was then
categorized by volume: Low volume (<662 patients per year) and high volume (>662
patients per year). Taylor (2023) found that patients at community cancer programs and

low volume facilities experienced the longest time to treatment times. Patients at low
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volume facilities also experienced shorter times to treatment, which may not be favorable
for patients with a poor prognosis. Additional time to treatment may be needed to
determine the best approach for treatment. These findings suggest that high volume
facilities may be more favorable for patients with AML.

Our study found that a health system factor (facility type) did not mediate the
relationship between a SDOH (race) and health outcomes (time to death and time to
HSCT), after adjusting for confounding SDOH (i.e., age, sex, insurance, and rurality).
The indirect effects (NIE) in both models were not significant; however, the CD, NDE
and TDE’s were significant for both models. This phenomenon is known as direct-only
non-mediation (Hair et al., 2021). The insignificant NIE’s (effect of race on time to death
through facility, the effect of race on time to HSCT through facility) in the models may
occur because there was no statistical significance between race and facility type.
Additionally, the proportion mediated is negative, which can occur in the presence of
mediation suppression when mediation occurs (a significant NIE). (Mediation
suppression effects occur when the NIE and controlled direct effect have opposite signs
(+/-) (MacKinnon, Krull, & Lockwood, 2000). In our analysis, proportion mediated is not
interpretable.

In our mediation analysis, the significant relationships between race and time to
treatment and race and time to HSCT in the presence of non-significant NIE’s may be
because all participants received treatment at the same facility. In this study, treatment
was initiated and administered in a larger academic cancer center. Perhaps the treatment

facility mitigates or masks any differences that may occur across referring facilities.
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Further studies would be needed to assess the role of treatment facility in the relationship
between race and survival outcomes. Therefore, our findings suggest another mediator
should be tested. Other studies have examined disparities in cancer health outcomes to
test causal relationships between sociodemographic factors and race. Abraham et al.
(2022) tested mediators between race and the survival (hazard of death) in a large
retrospective secondary data analysis of 822 adult patients with AML within the
Surveillance, Epidemiology, and End Results (SEER) data. Similar to our study’s
findings, there was a significant relationship between race and survival and race and
transplant initiation. However, Abraham, et al (2022) also tested for indicators of
structural racism (census tract disadvantage, segregation, and affluence) and health care
access. Facility type was included as a confounder in the model. Allogenic stem cell
transplant (ASCT) was tested as a mediator. In the model Abraham et al. (2022) found
that: Structural racism almost completely mediated the relationship between race and
survival among Black and Non-Hispanic White patients, health care access (insurance
and clinical trial enrollment) mediated one fifth of the disparities between Non-Hispanic
Black and Non-Hispanic White patients, and ASCT mediated 50 percent of the disparity
between Non-Hispanic White and Non-Hispanic White patients. Their findings show that
societal levels of influence (National Institute on Minority Health and Health Disparities,
2017) such as living in predominately Black neighborhoods, provision of health care
services, available funding for neighborhood infrastructure. Findings from our study and

Abraham et al. (2022) yields evidence that presenting to a cancer facility with initial
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signs and symptoms of AML may not mediate the relationship between race and survival

outcomes; however, structural racism may fully mediate the relationship.

4.5 Limitations

One limitation of our study was that we did not test for competing risk factors.
Competing risks are alternative outcomes that have significant clinical importance and
may impact the probability of time to death or time to HSCT. Our study did not measure
the influence of competing risk factors to HSCT events including but not limited to early
death, relapse, poor health fitness for HSCT uptake, and patients’ decision to refuse
treatment. Competing risk factors to death may include death from other comorbidities
and/or non-health related deaths. Multi-site studies or the use of larger cancer databases
such as the National Cancer Database are needed to capture competing risk data. A
second limitation was the use of a single-institution cancer registry to retrieve our sample.
Our sample was limited to the patients treated by one institution, which further limits the
generalizability of our findings; however, use of one registry allowed for easier
interpretation of data because standard cancer care practices for a single institution were
assessed to determine possible variations in data. Another limitation of our study is that
AML disease prognosis, genetics and characteristics could not be obtained from the
cancer registry data. Consequently, we were unable to assess for disease-related
differences in our results. A third limitation of our study is that we were unable examine
differences across ethnic groups within the Non-White group. Ethnic groups within the

Non-White group were too small to make between-group comparisons,
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4.6 Conclusion

Our study adds to existing literature providing evidence of the need to better
understand healthcare system factors that may contribute to or mitigate structural racism
among patients with AML. Our data showed no mediation of the relationship between
race and health outcome (time to death and time to treatment) through facility at initial
screening for AML; however, additional studies suggests that patients at academic
institution achieve better health outcomes but must travel longer distances. Traveling
long distance may be a challenge for patients who are older, have lower income and
limited resources. Previous studies show that mediation of social drivers of health on
survival health outcomes may occur through structural racism and through access to local
healthcare services. These findings suggest that new studies are needed to explore ways
that provision of health care services contribute to or mitigate racial disparities in cancer
care for patients with AML. For example, exploring data on the frequency, quality, and
type of cancer care services offered within the community may provide understanding of
whether cancer care services or the accessibility of cancer care services within the
community contribute to patients’ ability to obtain cancer screenings or travel to
institutions for advanced care, or acquire resources needed to initiate HSCT. Overall
findings may provide evidence that studies are needed to target the development of
community-based ambulatory cancer care centers that provide advanced screenings for
blood cancers to mitigate cancer care disparities. Future studies of cancer care disparities

should also further examine differences across racial ethnic groups to assess the impact of
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culture on health outcomes. These studies can be achieved by utilizing large data

repositories including SEER, national cancer databases and combining state registries.
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5.0 Conclusion
5.1 Summary

Acute myeloid leukemia (AML), a rare blood cancer affects the white blood cells,
currently impacts approximately 20,380 people living in the U.S. In 2020, it was
projected that there would be 19,940 new U.S. cases of AML and 1520 deaths annually
(N. C. I. National Institute of Health, Survelliance Epidemiology and End Results
Program, 2023). Currently, the 5-year survival rate of AML is 31.7% (N. C. 1. National
Institute of Health, Survelliance Epidemiology and End Results Program, 2023) with
Black patients experiencing higher rates of mortality compared to White patients
(Bhavana Bhatnagar et al., 2021). Black patients are also disproportionately impacted by
socioeconomic distress related to historical trauma, social injustices, (Assari et al., 2019)
higher levels of poverty, minimal insurance coverage, (Albrecht & Bryant, 2019; Pulte et
al., 2013) and experience higher cancer burden compared to Whites (Byrne et al., 2011).
Prior research has identified that additional studies are needed to understand factors that
may contribute to racial disparities among adults with AML (Bhavana Bhatnagar et al.,
2021). The impact of the cancer care system on health disparities among Black patients
has not been well described in the literature. The purpose of this dissertation was to
increase understanding of racial disparities in adults with AML and explore factors that
may impact disparate outcomes among Black patients. The findings from this work may
contribute to our knowledge of various factors that contribute to disparities and care. This
knowledge may provide evidence for 1) policies that make quality cancer care more
accessible to patients from underserved areas, 2) research assessing AML screening
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patterns among AML patients of different ethnicities, and 3) interventions that create

more efficient diagnostic and screening pathways.

5.2 Understanding the Disparities of Acute Leukemia: A Systematic
Review

This purpose of this dissertation was fulfilled using: (1) a systematic review to
explore and summarize factors that affect differences in health outcomes across racial and
ethnic groups among survivors of acute leukemias; (2) a qualitative study to explore the
barriers and facilitators to navigating cancer care for Black adult patients with AML; (3)
a cross-sectional secondary analysis of cancer registry data to assess the role of cancer
care on the relationship between race and health outcomes among adults with AML.

The systematic review, Chapter 2, included 25 full text published qualitative
articles addressing racial disparities among patients with acute leukemia. Survival,
insurance status, chemotherapy, hematopoietic stem cell transplant, facility type, and
financial status (poverty level) were consistent sources of disparities. Black race,
Hispanic ethnicity, being male, older age, living in areas of higher levels of poverty and
having no insurance were least favorable conditions for survival. Within the cancer care
system, Black patients experienced longer delays to initiation of chemotherapy treatment
and were less likely to initiate hematopoietic stem cell transplant. However, Black
patients had increased survival when their care was within comprehensive cancer centers
and covered by private health insurance.

The primary gaps in the literature were: 1) additional studies are needed to expand

our knowledge of the experience of navigating cancer care for Black patients with AML,
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2) additional qualitative studies are needed to assess causal factors of disparate outcomes
among patients with AML, 3) research is needed understanding barriers to HSCT
donation and uptake among Non-White patients, and 4) additional studies are needed to
better understand system and personal factors that may impede successful outcomes (i.e.,
racism, discrimination, insurance status, delays in treatment, appointment cancellations or
changes, referrals to community support resources, education, chemotherapy uptake,
cancer education, transportation and patient-provider communication). The gaps in the
systematic review provided evidence for the studies included in Chapters 3 and 4.
Chapter 3 explores barriers and facilitators to cancer care among Black patients with
AML. Chapter 4 examines how cancer care may impact the relationships between race
and survival outcomes (i.e., time to death and time to chemotherapy) among patients with

AML.

5.3 Understanding How Black Survivors of AML Navigate Cancer Care

A qualitative study, was conducted (Chapter 3), to understand barriers and
facilitators of navigating cancer care for patients with AML. The study included semi-
structured interviews with 16 Black patients diagnosed with AML. Data from the
systematic review were used to guide the development of an interview guide using open
ended questions to facilitate in-depth interviews. The interview guide was evaluated and
by a team of experts: A hematologist-oncologist (TL), three oncology advanced nurses
with expertise in survivorship (ALB, AW, and DB), an advanced nurse with expertise in
qualitative methodology (TO) and an advanced nurse with expertise in cancer disparities

(AM). Participants were recruited using convenience and purposive sampling to acquire
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the target sample (Figure 2). Interviews were audio-recorded either in person or on the
telephone. Patients were given a $10 gift card for their time and participation. All
transcripts were transcribed. Two researchers conducted the analysis independently using
thematic analysis.

Five themes emerged from the qualitative 1) the disadvantage of being Black with
AML 2) social support 3) the privilege of good healthcare 4) representation matters and
5) COVID-19 before COVID-19. Patients reported that being Black and having AML
was a barrier or “double-edge sword”. They reported that having spiritual, emotional,
financial, and familial support was a facilitator of cancer. They also described access to
knowledgeable clinicians, access to clinicians who listen, and high-quality cancer care as
privileges (not rights). Additionally, they shared that Black representation in cancer care
is an important facilitator to improve a patient’s successful navigation of cancer care.
Unlike other studies, the restrictions and guidelines required to manage transmission of
COVID-19 was positively perceived as a way for patient without blood cancer to
understand the experience of patients with blood cancer. Additionally, patients perceived
that their access to treatment at a large academic comprehensive cancer center was a
facilitator to positive health outcomes; however, they perceived that unpleasant
experiences at the facilities they were referred from contributed to any poor health
outcomes. These findings provided data to support the examination of facility type as a
potential causal factor to health disparities explored in the secondary analysis of Chapter

4.

108



5.4 Exploring Causal Mechanisms Underlying Disparities in Acute
Leukemia

A cross-sectional secondary data analysis of cancer registry data was conducted in
Chapter 4. The goal of the study was to assess the role of the type of facility where
patients were initially screened or diagnosed with AML (cancer program or non-cancer
program) on the relationship between race and survival (time to death and time to
hematopoietic stem cell transplant).

Our secondary data analysis, Chapter 4, included a sample of 1201 patients with
AML who were majority White (79.52%) older (56.40), males (41.47%) and were
residents of rural areas or regions outside of the state (56.87%). Most patients had federal
or private insurance as a primary payor (93.52%) and were referred from healthcare
facilities with cancer programs or were initially diagnosed within Duke University
Healthcare System (87.59%). At data collection, 76.02% of the sample were deceased
with median time to death of 391 days (IQR=842) and time to HSCT initiation of 238.50
(IQR=544) days. There was a small insignificant difference between the proportion of
Non-White patients (86.18%) who were referred from healthcare facilities with cancer
programs compared to White participants (87.96%, p=0.45). There was no significant
relationship between race and facility type. However, the type of facility where patients
were initially screened or diagnosed did not mediate the relationship between race and
time to death (natural indirect effect = 100.60, p =0.58) or time to hematopoietic stem
cell transplant (natural indirect effect = 98.0%, p =0.38), adjusting for age, sex, rurality,

and insurance. Other studies show that structural racism, including healthcare access,

109



almost fully mediates the relationship between race and survival outcomes (time to death
and time to hematopoietic stem cell transplant). Thus, further studies examining access to

the cancer care system and how it contributes to structural racism are needed.

5.5 Limitations

There were several limitations with this dissertation. First, the qualitative
study and quantitative study were homogenous samples. The patients were from a single
large academic institution with a comprehensive cancer center in an urban area. The
generalizability of our findings was limited and may not reflect the perspectives and data
results of patient populations treated at smaller rural non-academic health facilities.
Second, our quantitative study was limited to the data available within a single institution
cancer registry. The registry collects a limited amount of data from medical records
which limits our variables and measures that can be tested and analyzed. Last, our sample
dichotomized races across ethnicities. The White level within the race category included
patients who were Hispanic White and White Asian. The Black level within the race
category included Non-Hispanic Black, American Indian and Black of unknown
ethnicity. The categories were dichotomized due to the small sample size and to meet the
assumptions of statistical tests. While Non-White patients frequently experience poorer
survival outcomes in AML compared to White patients, researchers must acknowledge
that patients of different ethnicities have different access to cancer care facilities, times to
treatment and times to hematopoietic stem cell transplant. Additionally, the registry data
did not include factors related to disease prognosis which limited the interpretability of

our findings. We were limited in examining differences by disease progression.

110



5.6 Future Directions

Findings from this dissertation yielded evidence that access to adequate insurance
coverage, academic comprehensive cancer centers, knowledgeable and supportive
clinicians, adequate social support, and representation in cancer care may facilitate
successful navigation through the cancer care systems. Inadequate insurance coverage,
unsupportive clinicians, experiences of racism, discrimination, and disparities in available
HSCT matches may be barriers to successful navigation through the cancer care system.
Clinical facility at initial presentation of symptoms did not significantly mediate the
relationship between race and survival outcomes (time to death and time to transplant).
However, access to quality cancer care facilities may contribute to structural racism,
which almost fully mediates relationships between race and survival outcomes. These
findings have profound implications for clinical practice, research and policy that may

mitigate disparities in cancer care.

5.7 Implications for Clinical Practice

This dissertation’s findings reveal several implications for the clinical and
practice settings. First, knowledgeable clinicians were found to facilitate successful
navigation within the cancer care system for Black patients with AML; however,
facilities that are non-academic centers or non-comprehensive cancer centers were
perceived as a barrier to navigating cancer care. Therefore, there is a substantial need to
improve education of the signs and symptoms of AML for clinicians in smaller

healthcare and primary care settings. This may improve time to diagnosis and mitigate
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cancer care costs for Black patients. Second, pathways to screening may be needed
within community and primary care centers. For example, when patients present with
particular risk factors, signs and symptoms of AML, (i.e., idiopathic fatigue, bleeding,
prolonged or recurrent infections, and fevers) the medical record system may generate a
notification for clinicians and nursing staff to include blood cancers-focused assessment.
Similar pathways have been developed to address patients’ social needs and to notify
healthcare staff of patients with declining health. Black patients reported not being heard
or believed when presenting to their healthcare facilities as a barrier to successfully
entering the cancer care system. Perhaps having an established screening pathway

established in each facility may be a way to mitigate this barrier.

5.8 Implications for Policy

The findings from this dissertation have supported evidence for policy
changes within the care system. First, there is a continual need to improve insurance
coverage of medications, HSCT, and supportive care needs for patients with AML.
Advocates in the community and political settings are needed to promote policy changes
that expand insurances to provide more comprehensive coverage of cancer care. Second,
AML patients have complex health needs that make navigating care difficult.
Incorporating disease-specific clinical and community navigators, particularly social
workers, who are trained to help with navigating complex physical, psychological,
emotional, social and financial challenges will improve health outcomes. Patients

identified the role of social workers and navigators as significant facilitators of successful
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navigation through cancer care. Social workers and navigators were pivotal advocates for
financial resources, support groups, and community resources for patients and their

families.

5.9 Implications for Research

Currently, there is a surge of research addressing disparities in AML; however,
the findings of this dissertation provide adequate data that support the need for additional
research exploring how cancer care has contributed to these disparities. First, qualitative
studies are needed that explore Black patients’ perspectives navigating cancer care at
rural non-academic centers and healthcare facilities with that are not comprehensive
cancer programs. Second, additional studies are needed to explore how we measure
structural racism. Factors such as access to quality cancer care services, essential
resources (i.e., clean water, healthy food, and transportation), and time to diagnosis may
contribute to structural racism. These findings may help mitigate structural racism, which
may ultimately mitigate racial disparities in AML. Third, additional quantitative research
is needed to examine differences across racial and ethnic groups. Future studies should
utilize large datasets to examine differences across ethnicities. Differences across the
subpopulation of ethnicities (i.e., Black American, Black Haitian, Black Hispanic, etc.) is
lost when results are combined into one category (i.e., Non-White or Not White), but may

be resolved with larger datasets with larger sample populations.
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Appendix B

UNDERSTANDING ACUTE LEUKEMIA: SEMI-STRUCTURED
INTERVIEW

Participant ID:
Qualitative Interview Introduction
tength: 30 minutes
Primary Goals:
The purpose of this study is to
1) Explore barriers and facilitators to navigating cancer care among black
adult survivors of acute leukemia.

Verbal Consent: Are you willing to participate in this interview while being
recorded? Yes No
| Introduction |

Greeting for patients at Duke

Hello my name is Nicole, and | am an oncology nurse at Duke University. |
am interested understanding things that are helpful for black survivors of
leukemia. | would love it if you could share a few minutes of your time to help us
with the study. Would you be willing to participate?

Role

My role today will be to ask some specific questions about your
experience of being diagnosed and treated with acute leukemia. | also hope to
better understand things that may affected your overall experience of cancer
care.

Purpose

Your participation today will help us gain valuable insight on your
experience, challenges, and things that were helpful to you during your
experience of cancer.

This conversation will be recorded to help me remember what is said. The
recording will be stopped upon your request if you become uncomfortable
sharing your story. Everything said here today will be kept confidential. Nothing
you say will relate to your name or any identifying data. This research study is
completely voluntary, and you are free to withdraw your participation at any point
in this process. | have a small gift to thank you for your time and participation.

| am interested in learning more about your cancer care experience
as a black survivor of acute leukemia.
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Questions

Describe the role that race has played in your healthcare experience since
being diagnosed with cancer.

1. Tell me about how race may have impacted your experience of cancer
since diagnosis. (If the participants shares that race has not impacted any
experiences, move to section on “cancer care”)

A. Tell me about how race may have impacted your:

Diagnostic tests
Experience of symptoms
Treatment

Mental health.

Social activity.

®Qa0TO

B.Tell me about how the care you have received for cancer may
have impacted your:

f. Diagnostic tests

g. Experience of symptoms.
h. Mental health.

i. Social activity.

| am interested in learning what was important to you about your

care,

Questions

3. How would you describe things that were considered important to your
care?

a. What was most important to you about your healthcare facility?
b. What was most important to you about your cancer doctor?
4. Describe the role that the relationship with your healthcare provider has
played in your cancer care.

Now | am going to ask you some questions about
appointments and if you needed to seek care outside of those
appointments.

Questions

5. If you needed to seek care outside of a regularly scheduled appointment,
please
tell me more about that experience.
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6. If you were unable to attend a regularly scheduled appointment, please
share why you could not attend that appointment.

7. If you attended a telehealth appointment (Zoom, Facetime, hospital
website, etc.), please tell me more about that experience.

8. Please describe your experience with any outside resources that someone
in the hospital may have told you about (i.e., rehab facilities, home health,
community resources, support groups, and charities).

We are about half-way through the interview. Thank you for your

| am interested to know about what makes the cancer care experience
better or worse.

9. Tell me about things that made your cancer care experience better.

10. Tell me about things that made your cancer care experience worse.

| am interested in learning more about the role that insurance played in
your cancer care.

11. Can you share ways that COVID-19 may have impacted your care?

12. How would you describe the role that your insurance played in your
care?

Demographic
. What is your current age?
2. When were you diagnosed with AML? Please share the date if possible.
3. What zip codes have you resided in since being diagnosed?
4. a. What is your current insurance status?
b
c

-

. Did your insurance status change after being diagnosed with AML
. Describe any changes you may have experienced with your insurance
after diagnosis.
5. a. What healthcare facility were you attending when you were
diagnosed?
b. Did the healthcare facility that managed your care change any time
after
diagnosis?
6. When did you start chemotherapy treatment?
7. Is there anything that you would like to share with me about your cancer
care experience?
8. If | am reviewing these notes and a question arises, do | have
permission to contact you again?
____Yes
___No
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