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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. I. 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 
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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). 
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 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 
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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 
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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 
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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 

et al., 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 
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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 
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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 (EBSCOhost), and 

APA PsycINFO (EBSCOhost). 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 

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 Africa).  

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. I. 

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 ¼ .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 
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[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; 
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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/
Yr 
Country  

Purpose Sample Design Chemo Insurance  HSCT Survival 

Abraham 
et al., 
2021 
 
USA 

To assess the 
role of race 
and ethnicity 
to AML 
outcomes in a 
well 
characterized 
genomic 
context 

N=106 newly 
diagnosed patients 
with AML 
Age: 62 
 
NHB (n = 18), 
NHW (= 59);  
Hispanic (n = 17), 
and Other (n = 12) 

RCS  Response to 
chemo by 
only differed 
by NPM1 
mutation 
status  

Response to 
front-line 
treatment, 
Response to 
Chemotherapy, 
Relapse Free 
Survival (RFS), 
Overall 
Survival 

NHB had 
less allo 
HSCT and 
more 
alternate 
donor HSCT 
compared to 
NHW  

RFS and 
overall 
survival 
greater 
among 
White 
patients 
compared to 
Black and 
Hispanic 
patients 

Abraham 
et al., 
2022 
 
USA 

To assess the 
role of 
structural 
racism as a 
determinant of 
leukemia 
outcome 
disparities 

822 patients 
diagnosed with 
AML; NHB 
(n=126); NHW 
(n=497); Hispanic 
(n=117); Other 
(n=82) 
Age = 62 
  

RCS  Hispanic pts 
most likely 
to receive 
high intensity 
chemo 

NHB and 
Hispanic pts 
less likely to 
reside in 
affluent areas 
and have 
private 
insurance; 
NHW more 
likely to have 
private 
insurance 
(50%); 

least likely to 
undergo 
HSCT 
compared to 
all races; 

Structural 
racism 
mediated 
disparities 
among race; 
 
NHB 
greater 
hazard of 
AL death 
and worse 2 
yr survival  
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Hispanic most 
likely to be 
uninsured  

Alam et 
al., 2023 
 
USA 

To evaluate 
in-hospital 
death among 
AML-related 
hospitalization
s based on 
SES  

622,417 
hospitalized 
patient; NHB 11.2 
%; NHW 61.6%; 
Hispanic 11.7%; 
NH; Other 8.3%; 
Missing 7.2% 
Age: 57% of 
sample was >60; 
range 18->60  

RCS N/A Risk of death 
highest for pts 
with no 
insurance, 
Medicaid and 
living in 
Midwest, South 
and younger 

N/A NHB 
greater 
hospital 
deaths 
(11.45%)  
compared to 
NHW 
(10.46%), 
Hispanic 
(10.21%) 
and Others 
(10.46%)  

Bashey et 
al., 2023 
 
USA 

To assess rate 
and speed of 
HSCT 

256 pts at a with 
HSCT at a large 
academic center; 
White n=174; 
Black n=67; Other 
= 14; Hispanic 
=26; NH = 230  
Age 58 

RCS N/A N/A NHB had 
more death 
before 
HSCT, less 
caregiver 
support, and 
less HSCT 
compared to 
other races; 
time to 
HSCT not 
affected by 
race 

NHB had 
more death 
before 
HSCT,  
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Bencomo
-Alvarez 
et al., 
2021 
 
USA 

To examine 
incidence of 
blood cancer 
and survival 
rates among a 
sample of 
Hispanic 
Americans 

70,120 pts in 
registry; 
41.5 (sd = 18.19) 
and 73.9 
(sd=11.07); 79.8% 
were non-Hispanic 
and 20.2% were 
Hispanic; 
 
Age 41.5-47.2 
(ALL/AML) 

LCS N/A Lower SES and 
comorbidities 
associated with 
lower overall 
survival.   

N/A Pts in 
underserved 
areas of 
Texas and 
Hispanics 
had worse 
survival 
compared 
pts in other 
areas and 
non-
Hispanic, 
respectively 

Bezwoda 
et al., 
1991 
 
South 
Africa 

To analyze 
prognostic 
factors in 
adult ALL 
patients at one 
large 
healthcare 
institution 
over 10 years 

120 pts  
 
 
January 1980 - 
January 1990 
 
Age 53.4-65.8 
(ALL and AML) 

LCS N/A N/A N/A -White 
patients 
achieved 
CCR and 
DFS longer 
compared to 
Black 
patients 
-Black 
patients 
experienced 
more 
treatment 
delays or 
were more 
often not 
compliant 



 

 

31 

with therapy 
compared to 
White 
patients.  

Bhatnage
r et al. 
2021 

To examine 
the influence 
of race on 
survival 

25,523 pts in 
SEER  
 Black (n=1,356) 
White (n= 8,074) 
Age= White (<59 
yrs=48); 
Black(<59 
yrs=45); White 
(<59yrs =73); 
Black >59 yrs 
=72) 

RCS N/A Most Black pts 
had Medicaid 

Black pts w/ 
HSCT had 
med OS of 
77 vs 12 
months 
compared 12 
mos (19 vs. 
14 
mos; p = 0.0
5). 

Black pts 
had lower 
OS with 
clinical 
trials and 
after 
adjusting for 
SES and 
gene 
profiling 

Bhatt et 
al., 2017 
 
 
USA 

To determine 
relationships 
between 
academic 
status of 
healthcare 
centers and 
outcomes of 
patients with 
AML 

60,738 pts AML 
(>18 years of age) 
from the National 
Cancer Database 
 
National Cancer 
Database  
 
2003-2011 
 
Age: 62-70 (range) 

RCS Blacks  more 
likely treated 
at academic 
centers, 
compared to 
non-
academic 

Blacks more 
likely had 
private or 
Medicaid 
insurance plans 
compared to 
Whites 
 
Medicare more 
likely treated at 
non-academic 
centers  

Pts at 
academic 
centers had 
greater 
likelihood of 
receiving 
chemotherap
y and HSCT.  
 

-Black, 
younger, 
low 
comorbidity 
scores, 
lower 
educational 
levels, more 
likely 
treated at 
academic 
centers, 
compared to 
non-
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academic 
centers 
 
Mortality 
was 
significantly 
lower at 
academic 
centers 

Bierenba
um et al., 
2012 
 
USA 

To assess 
racial 
differences in 
referral, 
treatment 
patters and 
outcome 

548 pts with AML  
from 2000-2009 
 
White (n=399); 
Black (n=105); 
Hispanic (n=22); 
Asian (n=22) 
 
Age: 54.4- 60.8 
(range) 

RCS % of pts 
receiving 
chemo did 
not differ by 
race 

N/A Black pts had 
less clinical 
trial 
participation 
and HSCT 
compared to 
White pts 

OS was 
similar in 
Black and 
White pts  
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Bradley 
et al., 
2011 
 
 
USA 

To examine 
relationships 
between race 
and health 
insurance, 
chem, and 
survival  

523 pts in registry 
newly diagnosed 
with AML  
 
Ages 21-64 years 
 
January 1, 1999-
December 31, 
2006  
 
Age =45.6-48.30 

RCS  Black pts 
more likely 
to forgo 
chemo in 
presence of 
no insurance 

Uninsured 
patients 4x 
more likely to 
forgo chemo 
compared to 
patients with 
private 
insurance 
 
Black patients 
less likely to 
have private 
insurance, 

N/A Black pts 
more likely 
to die 
compared to 
all races 
  
Pts with 
Medicaid or 
Medicare 
had less 
months of 
survival 
compared to 
uninsured or 
privately 
insured.  

Brady et 
al., 2011 
 
USA 

To explore 
post-remission 
chemotherapy 
as a factor 
influencing 
outcomes 

460 patients  
 
Black (n=32); 
White (n=379) 
 
1997-2008 
 
Age = 53.5-57.7 

RCS Time to tx 
longer for 
black men 
compared to 
white men 
 
Younger 
more likely 
to receive tx 

Complete 
Remission, 
Survival 

N/A Black men 
had worse 
survival; 
median 
survival 3 
years Blacks 
vs 1.4 years 
Whites 
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Byrne et 
al., 2011 
 
USA 

To determine 
how poverty, 
race and 
ethnicity 
affect 
treatment and 
survival 
among AML 
patients 

4,659 patients 
diagnosed with 
AML 
 
2007 Florida 
Cancer Data 
System with data 
linked from the 
Florida Agency for 
Health Care 
Administration  
 
1998-2002 
 
Age: over 50% = 
70yrs old 

RCS -More Black 
pts had 
chemo (not 
sig)  

Medicaid or 
Medicaid/Medi
care was assoc 
w/ high poverty  
  

  
Lower MST 
associated 
with being 
<50 years of 
age, history 
of smoking, 
living in the 
highest 
poverty 
area, having 
only 
Medicaid, 
and 
receiving 
chemothera
py.  
 
Older age 
and being 
Black 
associated 
with less 
post-
treatment 
survival 
times;  

Casey et 
al., 2022 
USA 

To examine 
extent of 
clinical trials 

13731 pts in drug 
trials with 
leukemia and MM;  

RCS Black pts had 
lowest 

N/A N/A  Mortality 
was highest 
among low 



 

 

35 

match and 
geographic 
diversity of 
leukemias and 
MM 

Black (n=524); 
White (n=11209); 
American Indian 
(n-16); Asian 
(n=1243); Other 
(n=199) 
 
Age = (med range) 
41.7-67.3 

clinical trial 
enrollment   

access 
counties 
within the 
“Black 
Belt” 

Emole et 
al., 2022 
 
USA 

To examine 
complications 
and mortality 
across race 

1275 pts CART 
recipients 
Blacks 4.2%; 
White 66.9%; 
Asian 4.2%; 
Native American 
1.3% ; Other 
10.1% 
Age = 23-60 (med 
range) 

RCS Most CART 
in teaching 
hospitals 
(85.3%) 
 
Most Black 
pts were 
younger  
 
No assoc 
with race and 
tx outcomes 

Whites were 
2x’s more likely 
to have 
Medicare 
compared to all 
other races 

 hospital 
mortality 
was higher 
in Non-
Whites (not 
sig); 
 
 Gender, 
neurotoxicit
y, and 
Charlson 
Comorbidit
y Index 
were 
significant 
predictors of 
hospital 
mortality. 
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Freeman 
et al,  
2016 
 
USA 

To examine 
the impact of 
AHEC region 
on survival 
among adults 
with AML in 
North 
Carolina, a 
state with a 
large rural 
population 

900 patients (Non-
Hispanic White, 
n=764; Other, 
n=136) diagnosed 
with AML  
 
 
2003-2009 
 
Age: 65.3 

RCS N/A Medicaid 
enrollment 
assoc. with 
increased 
mortality vs. 
enrolled in 
private 
insurance (HR, 
1.36; 95% CI, 
1.00-1.85; P < 
.05)  

N/A Race, rural 
residence, 
income, 
education, 
poverty 
level of the 
patient’s zip 
code not 
assoc with 
increased 
mortality at 
1 yr  

Ho et al., 
2018 
 
USA 

To evaluate 
the 
association 
between 
location of 
care, 
complications 
with induction 
therapy, and 
early 
mortality in 
patients with 
AML 

7007 adult patients 
in registry with 
AML  
 
1999-2014  
Age: 18 - >66  

RCS N/A Early Mortality 
(Death within 
60 days from 
diagnosis) 
 
Medicare and 
other public 
insurance more 
likely treated at 
a NCI-CC vs 
patients with 
private 
insurance 
 
Hispanic or 
Black, lived in 
areas of greater 
poverty, and >3 

N/A  NCI-CC 
facilities 
had 
significantly 
lower early 
mortality 
rates vs 
those 
treatment at 
non-NCI-
CC facilities 
(OR,0.46;95
%CI,0.40-
0.54) 
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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 
al., 2022 
 
USA 

Impact of 
Insurance on 
Overall 
Survival in 
Acute 
Lymphoblasti
c Leukemia: 
A SEER 
Database 
Study 

9057 pts  
 
Age = 28 (19-40 
yr olds); 54 (41-65 
yr olds) 

RCS 49% of pts 
who did not 
get chemo 
were 49% 

OS was the 
same for 
Medicaid 
compared to 
uninsured in pts 
19-40 and 41-
65 yrs old 
 
No sig diff in 
OS between 
Medicaid and 
uninsured 

N/A N/A 

Larkin et 
al., 2022; 
USA 

To assess 
impact of race 
on survival 

655 pts with AML. RCS N/A N/A NHW pts 
had longer 
DFS 

Black pts 
had early 
death rate 
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NHB (n=89) 
NHW (n= 566) on 
tx protocols 
Age 18-39 (range) 

compared to 
NHB (no sig) 
after HSCT 

(age 18-29), 
low CR; 
low OS 
compared to 
White pts 

Patel et 
al.,  
2015; 
USA 

To determine 
diff in tx and 
outcomes 
across races; 

11084 pts in 
cancer registry; 
Black (n=603); 
White = (7381); 
Hispanic 
(n=1936); Asian 
(n=1164) 
Hispanic 
Age = 15-64 

RCS Black pts 
less likely to 
have chemo 

N/A Black and 
Hispanic pts 
less likely to 
have HSCT 

Black pts 
most likely 
to die 
compared to 
White pts; 
lower 
mortality for 
black pts 
after 
adjusting tx 

Pulte et 
al., 2017 
 
USA 

To examine 
diff in 
survival by 
insurance 

10690 pts with 
AML in SEER18 
 
 
Age = 15-64 (total 
range) 

RCS N/A More insurance 
= less mortality;  
No insurance 
and Medicaid 
had poorer 
survival 

N/A Survival is 
lower in pts 
w/ no 
insurance 

Sasaki et 
al., 2021 
 
USA 

To quantify 
the 
improvement 
in ALL 
outcomes over 
40 

127888 pts with 
new diagnosis of 
ALL between 
1980 and 2017 
from the SEER 
Registry 
 
Age: range 11-
>70; no median 

LCS N/A N/A NA/ Survival 
was lowest 
for Hispanic 
pts, NHB 
with AML, 
older 
patients (age 
75 or older) 
and men  
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Sigmund 
et al. 
2022 
 
USA 

To evaluate 
race-based 
and geo diff in 
outcomes  

1,943 pts hospital 
from 1984-2018 
 
White (n=1176); 
Black (n=43); 
(Other n=10) 
AL (n=594) All 
other cancers 
(n=1349) 
 
Age= 50 

RCS N/A N/A White pts 
had related 
and matched 
unrelated 
transplants 
more than 
Black pts; 
No sig diff in 
CR by race 
or geo 

White pts 
had 
insignificant
ly > OS (2.3 
yrs) 
compared to 
Black pts 
(1.9); No 
diff in OS 
by 
geography 

Utuama 
et al., 
2019  
 
USA 

To evaluate 
the trends in 
survival 
disparities of 
leukemia 
patients  

83,255 pts in 
SEER registry 
1973-2014 with 
ALL (n = 4,807), 
AML (n = 27,559), 
CLL (n = 38,823), 
CML (n = 12,066); 
NHW n=9,250; 
NHB n= 5895; 
Hispanic n=3857; 
Asian/Other 
n=4853 
 
Age (mode)=50-64 

RLC N/A N/A N/A Asians had 
greatest 
improvemen
t in AL 
survival 
over time; 
NHB had 
lowest AL 
survival 
improvemen
t over time;  
>65 had 
poorer 
survival 
compared to 
<65 
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Wang et 
al., 2021 
 
USA 

To examine 
the risk, 
outcomes and 
racial 
disparities for 
COVID-19  

73,668,830 
patients with 
50750 having AL  
 
NHB 10%; NHW 
55%; Hispanic 
1%’ Asian 2%; 
Other 20%; 
Unknown 12%  
No median (18- 
>64) 

RCS N/A N/A N/A Pts in 1 yr 
dx of  ALL 
and AML 
were more 
likely to be 
dx’d with 
COVID-19 
compared to 
pts w/o 
blood 
cancer 

Yung et 
al., 2011 
 
USA 

To examine 
disparities in 
survival 
among AML 
and HL 
survivors 
using cancer 
registry data 
linked to 
Medicaid data 

1372 and 2134 pts 
from 2 cancer 
registries; NHB 
(n=320); NHW 
(n=2103); 
Hispanic (n=646); 
Asian (n=361) 
 
Age: range 21-64 
  

RCS Having no or 
unknown 
treatment 
associated 
with poorer 
survival  

Pts with 
Medicaid had 
fewer married 
and more racial 
diversity; 
Medicaid 
enrollment had 
no effect on 
survival across 
the sample 

N/A not being 
married and 
male sex in 
NY and CA 
was 
associated 
with better 
survival 
compared to 
other races 
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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 



 

 

 

44 

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. I. 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 
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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, Pietilä, 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
𝑡ℎ𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 ൅ 𝑡ℎ𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡

𝑥100% 

 

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 
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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 I 

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 I'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]I 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. I 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…I 

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 I 

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 I 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. I. 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 (Genç, Saraç Arslan, & 

Eşkazan, 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 likelihood 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.   

  

:

 
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. 

Concepts Construct Levels Notes 

E
xp

os
u

re
 

Individual 

Factors 

Race White = 0 
Not White = 1 

Reported race  

P
ro

p
os

ed
 

Healthcare 

System Factors 

Facility Type Cancer Program = 0 
Non-Cancer Program = 1 

Type of facility where 
patient initially presented 
with signs and symptoms 

of AML; 
Accreditation by American 

College of Surgeons 

R
es

p
on

se
 Health 

Outcomes 

(Biological 

Factors) 

Survival Event Alive = 0 
Deceased = 1 

Whether or not patient is 
living at data collection 

Time to Death 
 

 

Number of Days Time from diagnosis to 
reported death or last contact 
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 HSCT Event No Transplant = 0 
Transplant Initiated = 1 

Whether or not patient 
initiates transplant 

Time to HSCT Number of Days Time from diagnosis to 
initial transplant 

C
on

fo
u

n
d

er
s 

Individual 

Factors 

 

Age <65 at diagnosis = 0 
≥65 at diagnosis = 1 

Age at diagnosis in years 

Sex  Male = 0  
Female = 1 

Biological sex  

Insurance  Medicaid/No Insurance = 0 
Private/Medicare/Military= 

1

Primary payor at diagnosis 

Rurality Urban = 0 
Rural = 1 

Whether a patient lives in 
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 
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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, IQRa   

EXPOSURE VARIABLES   

Race/Ethnicity 
White 

Non-White 

 

955 (79.52) 

246 (20.48) 

 

MEDIATOR   

Facility Type 

Cancer Program 

Non-Cancer Program 

 

1052 (87.59) 

149 (12.41) 

 

EXPOSURE VARIABLES   

Survival Event 

Deceased 

Alive 

 

913 (76.02) 

288 (23.98) 

 

 

Time to Deathb  391 (842) 

HSCT Eventc 

Yes 

No 

 

241 (20.07) 

960 (79.93) 

 

Time To HSCTd  238.50(544) 

CONFOUNDERS   

Age at Diagnosis 

18-64 

>= 65 

 

545 (43.60) 

706 (56.40) 
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Sex 

Male 

Female 

703 (58.53) 

498 (41.47) 

 

Insurance 
Medicare/Federal/Private 
              

Medicaid/No Insurance 

 

1169 (93.52) 

81 (6.48) 

 

 

Rurality 

              Urban 

 Rural 

 

518 (43.13) 

683 (56.87) 

 

aThe median and interquartile ranges (IQR) for the continuous variables are 
reported. bTime to death is the number of days from diagnosis to death or date of last 
contact. cHSCT 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.  

The median and interquartile range (IQR) ⷶ of time to death with the 
respective p-value is reported for White and Non-White patients. The 25th 
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. 

 

 

 

 

 

 

 

 

 

Exposure 
Variable 

Mediator Response Variables 
Facility Time to Death Time to HSCT 

Cancer 
program 

N% 

Non-
cancer 

program 
N% 

p- 
value 

Median 
(IQR) ⷶ 

p-
value 

25th 
% 
 

p-value 

Race White 840 
(87.96) 

115 
(12.04) 

0.45 

460 
(1686) 

<.001 

244 0.03 

Non-
white 

212 

(86.18) 

34 
(13.82) 

370 
(952) 

* 
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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-
Value 

25th %  p-Value 

Facility 
Type 

Cancer 428 (1194) 
0.18 

265 0.50 
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 25th 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 (X2 (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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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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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 

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

Outcome Model Estimatea p-value CIb 

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   
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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. I. 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.  
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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, 
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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. 
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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  
Length: 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 I am an oncology nurse at Duke University. I 

am interested understanding things that are helpful for black survivors of 
leukemia. I 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. I 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. I have a small gift to thank you for your time and participation. 

 
I am interested in learning more about your cancer care experience 

as a black survivor of acute leukemia.   
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Questions 

Questions 

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: 

a. Diagnostic tests 
b. Experience of symptoms 
c. Treatment 
d. Mental health. 
e. Social activity. 

 
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. 

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

care, 
 

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 I am going to ask you some questions about 

appointments and if you needed to seek care outside of those 
appointments. 
 
 
 

5. If you needed to seek care outside of a regularly scheduled appointment, 
please 

tell me more about that experience. 
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We are about half-way through the interview. Thank you for your 

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). 
 
 
I 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. 
I 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 
1. 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. Did your insurance status change after being diagnosed with AML 
c. 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 I am reviewing these notes and a question arises, do I have 

permission to contact you again? 
___ Yes 
___ No 



 

 118 

References 

Abraham, I. E., Patel, A. A., Wang, H., Galvin, J. P., Frankfurt, O., Liu, L., & Khan, I. 
(2021). Impact of race on outcomes in intermediate-risk acute myeloid leukemia. 
Cancer Causes Control, 32(7), 705-712. doi:10.1007/s10552-021-01422-4 

 
Abraham, I. E., Rauscher, G. H., Patel, A. A., Pearse, W. B., Rajakumar, P., Burkart, M., 

. . . Khan, I. (2022). Structural racism is a mediator of disparities in acute myeloid 
leukemia outcomes. Blood, 139(14), 2212-2226. doi:10.1182/blood.2021012830 

 
Alam, S. T., Dongarwar, D., Lopez, E., Yellapragada, S., Rivero, G., Huang, Q., . . . 

Salihu, H. M. (2023). Disparities in mortality among acute myeloid leukemia-
related hospitalizations. Cancer Med, 12(3), 3387-3394. doi:10.1002/cam4.5084 

 
Albrecht, T. A., & Bryant, A. L. (2019). Psychological and Financial Distress 

Management in Adults With Acute Leukemia. Semin Oncol Nurs, 35(6), 150952. 
doi:10.1016/j.soncn.2019.150952 

 
Alvidrez, J., Castille, D., Laude-Sharp, M., Rosario, A., & Tabor, D. (2019). The 

National Institute on Minority Health and Health Disparities Research 
Framework. Am J Public Health, 109(S1), S16-s20. 
doi:10.2105/ajph.2018.304883 

 
American College of Surgeons. (1996-2023). Hospitals and Facilities. Retrieved from 

https://www.facs.org/hospital-and-facilities/.  
 
American Society of Clinical Oncology. (2023). What is Acute Myeloid Leukemia 

(AML)? Retrieved from https://www.cancer.org/cancer/types/acute-myeloid-
leukemia/about/key-statistics.html 

 
Amin, S., Baine, M., Meza, J., & Lin, C. (2021). The impact of treatment facility type on 

the survival of brain metastases patients regardless of the primary cancer type. 
BMC Cancer, 21(1), 387. doi:10.1186/s12885-021-08129-4 

 
Aromataris, E., Fernandez, R., Godfrey, C. M., Holly, C., Khalil, H., & Tungpunkom, P. 

(2015). Summarizing systematic reviews: methodological development, conduct 
and reporting of an umbrella review approach. Int J Evid Based Healthc, 13(3), 
132-140. doi:10.1097/xeb.0000000000000055 

 
Assari, S., Khoshpouri, P., & Chalian, H. (2019). Combined Effects of Race and 

Socioeconomic Status on Cancer Beliefs, Cognitions, and Emotions. Healthcare 
(Basel), 7(1). doi:10.3390/healthcare7010017 



 

 119 

Basit, T. (2003). Manual or electronic? The role of coding in qualitative data analysis. 
Educational Research, 45(2), 143-154. doi:10.1080/0013188032000133548 

 
Bencomo-Alvarez, A. E., Gonzalez, M. A., Rubio, A. J., Olivas, I. M., Lara, J. J., Padilla, 

O., . . . Eiring, A. M. (2021). Ethnic and border differences on blood cancer 
presentation and outcomes: A Texas population-based study. Cancer, 127(7), 
1068-1079. doi:10.1002/cncr.33347 

 
Best, A. L., Roberson, M. L., Plascak, J. J., Peterson, C. E., Rogers, C. R., Hastert, T. A., 

& Molina, Y. (2022). Structural Racism and Cancer: Calls to Action for Cancer 
Researchers to Address Racial/Ethnic Cancer Inequity in the United States. 
Cancer Epidemiology, Biomarkers and Prevention 31(6), 1243-1246. 
doi:10.1158/1055-9965.Epi-21-1179 

 
Bezwoda, W. R., Seymour, L., Ariad, S., & MacPhail, P. (1991). Acute lymphoblastic 

leukaemia in adults. Prognostic factors and 10 year treatment results. Leukemia 
and Lymphoma, 5(5-6), 347-355. Retrieved from 
https://www.embase.com/search/results?subaction=viewrecord&id=L22026112&
from=export 

 
Bhatnagar, B., Kohlschmidt, J., Mrózek, K., Zhao, Q., Fisher, J. L., Nicolet, D., . . . 

Eisfeld, A.-K. (2021). Poor Survival and Differential Impact of Genetic Features 
of Black Patients with Acute Myeloid Leukemia. 11(3), 626-637. 
doi:10.1158/2159-8290.CD-20-1579 %J Cancer Discovery 

 
Bhatt, V. R., Shostrom, V., Giri, S., Gundabolu, K., Monirul Islam, K. M., Appelbaum, 

F. R., & Maness, L. J. (2017). Early mortality and overall survival of acute 
myeloid leukemia based on facility type. Am J Hematol, 92(8), 764-771. 
doi:10.1002/ajh.24767 

 
Bierenbaum, J., Davidoff, A. J., Ning, Y., Tidwell, M. L., Gojo, I., & Baer, M. R. (2012). 

Racial differences in presentation, referral and treatment patterns and survival in 
adult patients with acute myeloid leukemia: A single-institution experience. Leuk 
Res, 36(2), 140-145. doi:10.1016/j.leukres.2011.10.018 

 
Bone, L. R., Edington, K., Rosenberg, J., Wenzel, J., Garza, M. A., Klein, C., . . . Ford, J. 

G. (2013). Building a navigation system to reduce cancer disparities among urban 
Black older adults. Prog Community Health Partnersh, 7(2), 209-218. 
doi:10.1353/cpr.2013.0018 

 
Bouligny, I. M., Murray, G., Patel, T., Doyel, M., Boron, J., Tran, V., . . . LCRT. (2023). 

Social determinants of health as a primary driver in outcomes in acute myeloid 
leukemia: An urban academic center experience. Journal of Clinical Oncology, 
41(16_suppl), e18659-e18659. doi:10.1200/JCO.2023.41.16_suppl.e18659 



 

 120 

Bradley, C. J., Dahman, B., Jin, Y., Shickle, L. M., & Ginder, G. D. (2011). Acute 
myeloid leukemia: how the uninsured fare. Cancer, 117(20), 4772-4778. 
doi:10.1002/cncr.26095 

 
Brady, A. K., Fu, A. Z., Earl, M., Kalaycio, M., Advani, A., Saunthararajah, Y., . . . 

Sekeres, M. A. (2011). Race and intensity of post-remission therapy in acute 
myeloid leukemia. Leuk Res, 35(3), 346-350. doi:10.1016/j.leukres.2010.07.020 

 
Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative 

Research in Psychology, 3(2), 77-101. doi:10.1191/1478088706qp063oa 
 
Braveman, P., & Parker Dominguez, T. (2021). Abandon "Race." Focus on Racism. 

Front Public Health, 9, 689462. doi:10.3389/fpubh.2021.689462 
 
Byrne, M. M., Halman, L. J., Koniaris, L. G., Cassileth, P. A., Rosenblatt, J. D., & 

Cheung, M. C. (2011). Effects of poverty and race on outcomes in acute myeloid 
leukemia. Am J Clin Oncol, 34(3), 297-304. 
doi:10.1097/COC.0b013e3181dea934 

 
Cancer Registry. (2023). Retrieved from https://dukecancerinstitute.org/tumor-registry 
 
Casey, M., Odhiambo, L., Aggarwal, N., Shoukier, M., Garner, J., Islam, K. M., & 

Cortes, J. E. (2022). Are Pivotal Clinical Trials for Drugs Approved for 
Leukemias and Multiple Myeloma Representative of the Population at Risk? J 
Clin Oncol, 40(32), 3719-3729. doi:10.1200/jco.22.00504 

 
Center for Disease Control and Prevention, D. o. C. P. a. C. (2023, July 19, 2023). How 

Racism Leads to Cancer Health Disparities. Retrieved from 
https://www.cdc.gov/cancer/health-equity/racism-health-disparities.htm 

 
Choi, J. H., Shukla, M., & Abdul-Hay, M. (2023). Acute Myeloid Leukemia Treatment in 

the Elderly: A Comprehensive Review of the Present and Future. Acta 
Haematologica, 146(6), 431-457. doi:10.1159/000531628 

 
Clay, A., Peoples, B., Zhang, Y., Moysich, K., Ross, L., McCarthy, P., & Hahn, T. 

(2015). Population-Based Analysis of Hematologic Malignancy Referrals to a 
Comprehensive Cancer Center, Referrals for Blood and Marrow Transplantation, 
and Participation in Clinical Trial, Survey, and Biospecimen Research by Race. 
Biol Blood Marrow Transplant, 21(8), 1488-1494. 
doi:10.1016/j.bbmt.2015.04.017 

 
Committee on Educating Health Professionals to Address the Social Determinants of 

Health, B. o. G. H., National Acadamemies of Science, Engineering and 
Medicine. (2016). A Framework for Educating Health Professionals to Address 



 

 121 

the Social Determinants of Health. Retrieved from 
https://www.ncbi.nlm.nih.gov/books/NBK395979/ 

 
Davis, A. S., Viera, A. J., & Mead, M. D. (2014). Leukemia: an overview for primary 

care. Am Fam Physician, 89(9), 731-738.  
 
De Kouchkovsky, I., & Abdul-Hay, M. (2016). 'Acute myeloid leukemia: a 

comprehensive review and 2016 update'. Blood Cancer J, 6(7), e441. 
doi:10.1038/bcj.2016.50 

 
Dixit, N., Rugo, H., & Burke, N. J. (2021). Navigating a Path to Equity in Cancer Care: 

The Role of Patient Navigation. American Society of Clinical Oncology 
Educational Book(41), 3-10. doi:10.1200/EDBK_100026 

 
Duke Cancer Institute. (2023). Crest Frequently Asked Questions. Retrieved from 

https://www.dukecancerinstitute.org/crest-frequently-asked-questions 
 
Federal Communications Commission. (2024). Federal Information Processing System 

(FIPS) Codes for States and Counties,. Retrieved from 
https://transition.fcc.gov/oet/info/maps/census/fips/fips.txt 

 
Forsythe, A., & Sandman, K. (2021). What Does the Economic Burden of Acute Myeloid 

Leukemia Treatment Look Like for the Next Decade? An Analysis of Key 
Findings, Challenges and Recommendations. J Blood Med, 12, 245-255. 
doi:10.2147/jbm.S279736 

 
Freeman, A. T., Meyer, A. M., Smitherman, A. B., Zhou, L., Basch, E. M., Shea, T. C., & 

Wood, W. A. (2016). Statewide geographic variation in outcomes for adults with 
acute myeloid leukemia in North Carolina. Cancer, 122(19), 3041-3050. 
doi:10.1002/cncr.30139 

 
Fu, J., Reid, S. A., French, B., Hennessy, C., Hwang, C., Gatson, N. T., . . . Consortium, 

C. (2022). Racial Disparities in COVID-19 Outcomes Among Black and White 
Patients With Cancer. JAMA Network Open, 5(3), e224304-e224304. 
doi:10.1001/jamanetworkopen.2022.4304 

 
Garrett, E., Ma, C., Ochoa-Dominguez, C. Y., Navarro, S., Yoon, P., Hughes Halbert, C., 

& Farias, A. J. (2024). Black cancer patients navigating a health-care system of 
racial discrimination. J Natl Cancer Inst, 116(2), 258-263. 
doi:10.1093/jnci/djad208 

 
Gelfand, L. A., MacKinnon, D. P., DeRubeis, R. J., & Baraldi, A. N. (2016). Mediation 

Analysis with Survival Outcomes: Accelerated Failure Time vs. Proportional 
Hazards Models. Front Psychol, 7, 423. doi:10.3389/fpsyg.2016.00423 



 

 122 

Genç, E. E., Saraç İ, S., Arslan, H., & Eşkazan, A. E. (2023). Diagnostic and Treatment 
Obstacles in Acute Myeloid Leukemia: Social, Operational, and Financial. Oncol 
Ther, 11(2), 145-152. doi:10.1007/s40487-023-00229-4 

 
Gospodarowicz, M., Trypuc, J., D’Cruz, A., Khader, J., Omar, S., & Knaul, F. (2015). 

Cancer Services and the Comprehensive Cancer Center. In H. Gelband, P. Jha, R. 
Sankaranarayanan, & S. Horton (Eds.), Cancer: Disease Control Priorities, Third 
Edition (Volume 3). Washington (DC): The International Bank for Reconstruction 
and Development / The World Bank. 

 
Griggs, J., Maingi, S., Blinder, V., Denduluri, N., Khorana, A. A., Norton, L., . . . 

Rowland, J. H. (2017). American Society of Clinical Oncology Position 
Statement: Strategies for Reducing Cancer Health Disparities Among Sexual and 
Gender Minority Populations. J Clin Oncol, 35(19), 2203-2208. 
doi:10.1200/jco.2016.72.0441 

 
Griggs, R. C., Batshaw, M., Dunkle, M., Gopal-Srivastava, R., Kaye, E., Krischer, J., . . . 

Merkel, P. A. (2009). Clinical research for rare disease: opportunities, challenges, 
and solutions. Molecular Genetic Metabolism, 96(1), 20-26. 
doi:10.1016/j.ymgme.2008.10.003 

 
Guerra, V. A., Alwash, Y., Yuanqing, Y., Ramos Perez, J. M., Richard-Carpentier, G., 

Alotaibi, A. S., . . . Kadia, T. M. (2020). Risk Factors Associated with 30-Day 
Unplanned Readmissions for Adult Acute Myeloid Leukemia (AML). Blood, 
136(Supplement 1), 29-30. doi:10.1182/blood-2020-141616 %J Blood 

 
Guest, G., Namey, E. E., & Mitchell, M. L. (2013). Collecting Qualitative Data: A Field 

Manual for Applied Research [0]. doi:10.4135/9781506374680 
 
Guo, Y., Wang, W., & Sun, H. (2022). A systematic review and meta-analysis on the risk 

factors of acute myeloid leukemia. Transl Cancer Res, 11(4), 796-804. 
doi:10.21037/tcr-22-27 

 
Hair, J. F., Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P., & Ray, S. (2021). 

Mediation Analysis. In J. F. Hair Jr, G. T. M. Hult, C. M. Ringle, M. Sarstedt, N. 
P. Danks, & S. Ray (Eds.), Partial Least Squares Structural Equation Modeling 
(PLS-SEM) Using R: A Workbook (pp. 139-153). Cham: Springer International 
Publishing. 

 
Halloran, M. J. (2018). African American Health and Posttraumatic Slave Syndrome: A 

Terror Management Theory Account. Journal of Black Studies, 50(1), 45-65. 
doi:10.1177/0021934718803737 



 

 123 

He, P., Liang, J., Zhang, W., Lin, S., Wu, H., Li, Q., . . . Ji, C. (2022). Hematopoietic 
Stem Cell Transplantation for Acute Myeloid Leukemia: An Overview of 
Systematic Reviews. Int J Clin Pract, 2022, 1828223. doi:10.1155/2022/1828223 

 
Hennink, M., & Kaiser, B. N. (2022). Sample sizes for saturation in qualitative research: 

A systematic review of empirical tests. Social Science & Medicine, 292, 114523. 
doi:https://doi.org/10.1016/j.socscimed.2021.114523 

 
Hess, L. M., & Pohl, G. (2013). Perspectives of quality care in cancer treatment: a review 

of the literature. Am Health Drug Benefits, 6(6), 321-329.  
 
Ho, G., Wun, T., Muffly, L., Li, Q., Brunson, A., Rosenberg, A. S., . . . Keegan, T. H. M. 

(2018). Decreased early mortality associated with the treatment of acute myeloid 
leukemia at National Cancer Institute-designated cancer centers in California. 
Cancer, 124(9), 1938-1945. doi:10.1002/cncr.31296 

 
Horvath Walsh, L. E., Rider, A., Piercy, J., Pike, J., Wilson, S., Pandya, B. J., & 

Medeiros, B. C. (2019). Real-world impact of physician and patient discordance 
on health-related quality of life in US patients with Acute Myeloid Leukemia. 
Oncol Ther, 7(1), 67-81. doi:10.1007/s40487-019-0094-x 

 
Institute of Medicine Committee on, U., Eliminating, R., & Ethnic Disparities in Health, 

C. (2003). In B. D. Smedley, A. Y. Stith, & A. R. Nelson (Eds.), Unequal 
Treatment: Confronting Racial and Ethnic Disparities in Health Care. 
Washington (DC): National Academies Press (US). Copyright 2002 by the 
National Academy of Sciences. All rights reserved. 

 
Institute of Medicine, N. R. C. N. C. P. B. (1999). Ensuring Quality Cancer Care (Vol. 

2). Washington (DC): National Academies Press (US); . 
 
Kallio, H., Pietilä, A.-M., Johnson, M., & Kangasniemi, M. (2016). Systematic 

methodological review: developing a framework for a qualitative semi-structured 
interview guide. 72(12), 2954-2965. doi:10.1111/jan.13031 

 
Kirtane, K., & Lee, S. J. (2017). Racial and ethnic disparities in hematologic 

malignancies. Blood, 130(15), 1699-1705. doi:10.1182/blood-2017-04-778225 
 
Kumar, A. J., Henzer, T., Rodday, A. M., & Parsons, S. K. (2018). Risk factors for length 

of stay and charge per day differ between older and younger hospitalized patients 
with AML. Cancer Med, 7(6), 2744-2752. doi:10.1002/cam4.1492 

 
Lam, D. W., Maymani, H., Machiorlatti, M. G., Srour, S. A., Phan, M., Selby, G., . . . 

Cherry, M. (2013). Analysis Of Impact Of Distance From Residence To 



 

 124 

Treatment Center On The Outcome Of Patients With Acute Myeloid Leukemia. 
Blood, 122(21), 1712. doi:https://doi.org/10.1182/blood.V122.21.1712.1712 

 
Landry, I. (2021). Racial disparities in hematopoietic stem cell transplant: a systematic 

review of the literature. Stem Cell Investig, 8, 24. doi:10.21037/sci-2021-058 
 
Larkin, K. T., Nicolet, D., Kelly, B. J., Mrózek, K., LaHaye, S., Miller, K. E., . . . Eisfeld, 

A. K. (2022). High early death rates, treatment resistance, and short survival 
of Black adolescents and young adults with AML. Blood Adv, 6(19), 5570-5581. 
doi:10.1182/bloodadvances.2022007544 

 
LeBlanc, T. W., & Erba, H. P. (2019). Shifting paradigms in the treatment of older adults 

with AML. Seminars in Hematology, 56(2), 110-117. 
doi:https://doi.org/10.1053/j.seminhematol.2019.02.002 

 
LeBlanc, T. W., Fish, L. J., Bloom, C. T., El-Jawahri, A., Davis, D. M., Locke, S. C., & 

Pollak, K. I. (2015). Patient experiences of Acute Myeloid Leukemia (AML): A 
qualitative study about diagnosis, illness understanding, and treatment decision-
making. Blood, 126(23), 2119. 
doi:https://doi.org/10.1182/blood.V126.23.2119.2119 

 
MacKinnon, D. P., Krull, J. L., & Lockwood, C. M. (2000). Equivalence of the 

mediation, confounding and suppression effect. Prev Sci, 1(4), 173-181. 
doi:10.1023/a:1026595011371 

 
Mitchell, E., Alese, O. B., Yates, C., Rivers, B. M., Blackstock, W., Newman, L., . . . 

Harris, A. E. (2022). Cancer healthcare disparities among African Americans in 
the United States. J Natl Med Assoc, 114(3), 236-250. 
doi:https://doi.org/10.1016/j.jnma.2022.01.004 

 
Mitchell, J. M., & Conklin, E. A. (2015). Factors affecting receipt of expensive cancer 

treatments and mortality: evidence from stem cell transplantation for leukemia 
and lymphoma. Health Serv Res, 50(1), 197-216. doi:10.1111/1475-6773.12208 

 
National Institute of Health [NIH], N. C. I. N. (2023). Cancer Disparities. Retrieved from 

https://www.cancer.gov/about-cancer/understanding/disparities 
 
National Institute of Health [NIH], National Library of Medicine. (2019, 2019). Health 

Disparities PubMed Special Query Updated. Retrieved from Health Disparities 
PubMed Special Query Updated 

 
National Institute of Health, N. C. I., Survelliance Epidemiology and End Results 

Program. (2023). Cancer Facts" Leukmeia - Acute Meyloid Leukemia (AML). 
Retrieved from https://seer.cancer.gov/statfacts/html/amyl.html 



 

 125 

 
National Institute of Health, N. C. I., Survelliance Epidemiology and End Results 

Program,. (2023). Acute Myeloid Leukemia (AML) SEER Incidence. In. 
 
National Institute on Minority Health and Health Disparities. (2017). National Institute 

on Minority Health and Health Disparities Research Framework. Retrieved from 
https://nimhd.nih.gov/researchFramework 

 
NC Department of Health and Human Services, N. D. o. P. H. (2023, May 26, 2023). NC 

State Center for Health Statistics. Retrieved from 
https://schs.dph.ncdhhs.gov/units/ccr/ 

 
Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. 

D., . . . Moher, D. (2021). The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. Systematic Reviews, 10(1), 89. doi:10.1186/s13643-
021-01626-4 

 
Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K. 

(2015). Purposeful Sampling for Qualitative Data Collection and Analysis in 
Mixed Method Implementation Research. Adm Policy Ment Health, 42(5), 533-
544. doi:10.1007/s10488-013-0528-y 

 
Park, H. G., Wang, Z. E., Wang, C., Huh, W. K., & Bae, S. (2020). Cervical cancer 

outcome by type of health care facilities: National Cancer Database, 2004-2015. 
Cancer Health Disparities, 4, e1-e13.  

 
Patel, M. I., Ma, Y., Mitchell, B., & Rhoads, K. F. (2015). How do differences in 

treatment impact racial and ethnic disparities in acute myeloid leukemia? Cancer 
Epidemiol Biomarkers Prev, 24(2), 344-349. doi:10.1158/1055-9965.Epi-14-0963 

 
Patel, M. I., Ma, Y., Mitchell, B. S., & Rhoads, K. F. (2012). Understanding disparities in 

leukemia: a national study. Cancer Causes Control, 23(11), 1831-1837. 
doi:10.1007/s10552-012-0062-3 

 
Pelcovits, A., & Niroula, R. (2020). Acute Myeloid Leukemia: A Review. R I Med J 

(2013), 103(3), 38-40.  
 
Pidala, J., Craig, B. M., Lee, S. J., Majhail, N., Quinn, G., & Anasetti, C. (2013). Practice 

variation in physician referral for allogeneic hematopoietic cell transplantation. 
Bone Marrow Transplant, 48(1), 63-67. doi:10.1038/bmt.2012.95 

 
Pinheiro, L. C., Reshetnyak, E., Akinyemiju, T., Phillips, E., & Safford, M. M. (2022). 

Social determinants of health and cancer mortality in the Reasons for Geographic 



 

 126 

and Racial Differences in Stroke (REGARDS) cohort study. Cancer, 128(1), 122-
130. doi:10.1002/cncr.33894 

 
Pulte, D., Castro, F. A., Brenner, H., & Jansen, L. (2017). Outcome disparities by 

insurance type for patients with acute myeloblastic leukemia. Leuk Res, 56, 75-81. 
doi:10.1016/j.leukres.2017.02.001 

 
Pulte, D., Redaniel, M. T., Jansen, L., Brenner, H., & Jeffreys, M. (2013). Recent trends 

in survival of adult patients with acute leukemia: overall improvements, but 
persistent and partly increasing disparity in survival of patients from minority 
groups. Haematologica, 98(2), 222-229. doi:10.3324/haematol.2012.063602 

 
Rodriguez, G. M., Kumar, D., & Patel, M. I. (2023). “I Have Constant Fear”: A National 

Qualitative Study on the Impact of COVID-19 on Cancer Care and Potential 
Solutions to Improve the Cancer Care Experience During the COVID-19 
Pandemic. JCO Oncology Practice, OP. 22.00550.  

 
Sandelowski, M. (2000). Whatever happened to qualitative description? Res Nurs Health, 

23(4), 334-340. doi:10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g 
 
SAS Ins. (2013). SAS Version 9.4.   
 
Sasaki, K., Jabbour, E., Short, N. J., Jain, N., Ravandi, F., Pui, C. H., & Kantarjian, H. 

(2021). Acute lymphoblastic leukemia: A population-based study of outcome in 
the United States based on the surveillance, epidemiology, and end results 
(SEER) database, 1980-2017. Am J Hematol, 96(6), 650-658. 
doi:10.1002/ajh.26156 

 
Shulman, L. N., Palis, B. E., McCabe, R., Mallin, K., Loomis, A., Winchester, D., & 

McKellar, D. (2017). Survival As a Quality Metric of Cancer Care: Use of the 
National Cancer Data Base to Assess Hospital Performance. Journal of Oncology 
Practice, 14(1), e59-e72. doi:10.1200/JOP.2016.020446 

 
Sigmund, A. M., Zhao, Q., Jiang, J., Elder, P., Benson, D. M., Rosko, A., . . . Sharma, N. 

(2022). Impact of Race and Geographic Area of Residence on Outcomes After 
Allogeneic Stem Cell Transplant. Front Oncol, 12. doi:10.3389/fonc.2022.801879 

 
Sinner, P. J., Cerhan, J. R., Folsom, A. R., & Ross, J. A. (2005). Positive association of 

farm or rural residence with acute myeloid leukemia incidence in a cohort of older 
women. Cancer Epidemiol Biomarkers Prev, 14(10), 2446-2448. 
doi:10.1158/1055-9965.Epi-05-0363 

 
Standards for Oncology Registry Entry (2022). In Comission on Cancer (Ed.).  
 



 

 127 

Taylor, A. O., Doucette, K., Ma, X., Chan, B., Ahn, J., & Lai, C. (2023). Facility type 
and volume impact outcomes in acute myeloid leukemia—a National Cancer 
Database Study. Annals of Cancer Epidemiology, 7. Retrieved from 
https://ace.amegroups.org/article/view/7834 

 
Treiman, K., Kranzler, E. C., Moultrie, R., Arena, L., Mack, N., Fortune, E., . . . Street, 

R. L. (2022). Patients' Experiences with Cancer Care: Impact of the COVID-19 
Pandemic. J Patient Exp, 9, 23743735221092567. 
doi:10.1177/23743735221092567 

 
Utuama, O., Mukhtar, F., Pham, Y. T., Dabo, B., Manani, P., Moser, J., . . . Luu, H. N. 

(2019). Racial/ethnic, age and sex disparities in leukemia survival among adults 
in the United States during 1973-2014 period. PLoS One, 14(8), e0220864. 
doi:10.1371/journal.pone.0220864 

 
Vaismoradi, M., Turunen, H., & Bondas, T. (2013). Content analysis and thematic 

analysis: Implications for conducting a qualitative descriptive study. Nurs Health 
Sci, 15(3), 398-405. doi:10.1111/nhs.12048 

 
Valeri, L., & VanderWeele, T. J. (2015). SAS Macro for Causal Mediation Analysis with 

Survival Data. Epidemiology, 26(2), e23-e24. Retrieved from https://www-jstor-
org.proxy.lib.duke.edu/stable/26511657 

 
Vanderweele, T. J. (2011). Controlled Direct and Mediated Effects: Definition, 

Identification and Bounds. Scandinavian Journal of Statistics, 38(3), 551-563. 
Retrieved from http://www.jstor.org/stable/23015580 

 
Vasileiou, K., Barnett, J., Thorpe, S., & Young, T. (2018). Characterising and justifying 

sample size sufficiency in interview-based studies: systematic analysis of 
qualitative health research over a 15-year period. BMC Med Res Methodol, 18(1), 
148. doi:10.1186/s12874-018-0594-7 

 
Veritas Health Innovation. (2023). Covidence. Melbourne, Australia. Retrieved from 

www.covidence.org 
 
Wang, Q., Berger, N. A., & Xu, R. (2021). When hematologic malignancies meet 

COVID-19 in the United States: Infections, death and disparities. Blood Rev, 47, 
100775. doi:10.1016/j.blre.2020.100775 

Williams, D. R., & Rucker, T. D. (2000). Understanding and addressing racial disparities 
in health care. Health Care Financ Rev, 21(4), 75-90.  

 
Yung, R. L., Chen, K., Abel, G. A., Gesten, F. C., Roohan, P. J., Boscoe, F. P., . . . 

Schrag, D. (2011). Cancer disparities in the context of Medicaid insurance: a 
comparison of survival for acute myeloid leukemia and Hodgkin's lymphoma by 



 

 128 

Medicaid enrollment. Oncologist, 16(8), 1082-1091. 
doi:10.1634/theoncologist.2011-0126 

 
 

 


