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SOCIOECONOMIC STATUS AND TIME TO PROVIDER

FOR PATIENTS WITH SICKLE CELL DISEASE 

ALLISON MALET 

ABSTRACT 

Disparities in healthcare access and quality for patients with sickle cell disease (SCD) 

continue to pose significant challenges. This study aims to examine the relationship 

between socioeconomic factors and the time patients with SCD wait to see a provider in 

the emergency department (ED). Using a retrospective, comparative analysis of data from 

the National Hospital Ambulatory Medical Care Survey (NHAMCS) ED sample between 

2008-2018, this study includes ED visits of patients with SCD aged 18 and older who 

present with a pain crisis. The outcome variable is time to provider (TTP), defined as the 

length of time between patient arrival to the ED and the first interaction with a medical 

provider. Socioeconomic factors of interest include sex, employment, and education 

level. Covariates such as age, race, acuity, and time of presentation are considered. 

Statistical analyses include t-tests, one-way ANOVA, and multiple linear regression, 

along with evaluation of interaction effects. The study's timeline is three to four months, 

and resources include a computer with statistical software and personnel assistance. 

While limitations exist, including the reliance on NHAMCS data and the subjective 

nature of some measurements, the study aims to provide insights into the impact of 

socioeconomic factors on wait times in the ED for patients with SCD. The results have 

clinical and public health significance, highlighting implicit biases, care delays, and 

potential detrimental effects on patient well-being. The findings can inform interventions 

such as provider education, pain management protocols, individualized pain plans, 
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support groups, and improved access to primary care and social services. Overall, this 

study contributes to the understanding of disparities in care for patients with SCD and 

aims to improve the quality of healthcare for this population. 
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INTRODUCTION 

Background 

Sickle cell disease (SCD) is a genetic condition that occurs due to a mutation of the beta-

globin gene. This results in abnormal hemoglobin forming strands that cause red blood 

cells to adapt a sickled shape. When deoxygenated, the surface of these erythrocytes 

become stiff and sticky, resulting in clustering and occlusion of vessels, hemolytic 

anemia, and hypoxemia to tissues1. SCD affects people of many races and ethnicities 

worldwide, but is most prevalent in populations of sub-Saharan African origins, likely 

due to the selective advantage in protecting against malaria in heterozygous individuals2. 

SCD affects approximately 100,000 Americans, making it the most common inherited 

blood disorder in the United States3, with the incidence being 1 in 500 live black births4. 

One important clinical manifestation of SCD is recurrent, unpredictable, and 

intense pain episodes due to vaso-occlusion1. Though pain crises often occur without an 

obvious cause, they may be triggered by stress, cold climates, dehydration, and 

infections5. As the pain level in acute vaso-occlusive crises is high, opioids are the 

standard of care in many institutions to treat these painful episodes6.  

Statement of the Problem 

In general, Black patients are less likely to receive pain medications than White 

patients, and are given lower quantities when administered7. Several studies have found 

that patients seeking care for pain related to SCD are often associated with opioid abuse 

and addiction, and one study revealed that resident physicians estimated the rate of opioid 

addiction to be highest in patients with SCD than with chronic pancreatitis and back 
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pain8. However, research shows that addiction rates in patients with SCD are no more 

prevalent than that of other painful chronic illnesses9. The opioid remains a public health 

crisis for Americans. In 2013, 16,225 people in the general population died from opioid 

pain reliever overdose, while only ten patients with SCD died due to the same cause10. 

Furthermore, parents of children with SCD believed that White patients are 

receiving better treatment than Black patients11. Since sickle cell disease is historically 

conceptualized as a predominantly “Black disease12,” this has warranted further 

investigation of negative attitudes and racial bias against Black patients with SCD. 

Various disparities may be rooted in implicit bias and compounded by providers’ 

apprehension about prescribing opioids and the recent opioid epidemic13. Studies found 

that patients presenting with acute vaso-occlusive crises experienced significant delays 

and wait times when compared to patients without SCD14,15. Though health-related racial 

stigma has been documented in patients with sickle cell disease, there is a gap in the 

literature to elucidate whether other socioeconomic factors influence patient care. The 

extent to which patients with SCD have been affected by sex disparities, employment, 

and education attainment renders further investigation.  

Hypothesis 

Hypothesis: Patients with SCD who are female, unemployed, and/or with lower 

educational attainment who present to the Emergency Department with a pain crisis will 

experience significantly greater times to be seen by a provider relative to other 

populations. 
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Objectives and specific aims 

This retrospective study will be a cross-sectional, comparative analysis of data from 

public-use datasets of the National Hospital Ambulatory Medical Care Survey 

(NHAMCS) ED sample between the years 2008-2018 aimed to determine whether 

patients with SCD seeking care in the ED experience SES discrimination during care, 

while accounting for a number of potentially confounding factors. 

• 1 – Study the relationship between socioeconomic status and the amount of time 

patients wait to see a provider in the Emergency Department of a hospital, taking 

into account demographic and social factors such as sex, education, and 

employment 

• 2 – Control for covariates such as age, race, acuity, and time of presentation 

• 3 – Evaluate interaction effects that may change under different conditions 
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REVIEW OF THE LITERATURE 

Overview 

History of Sickle Cell Disease 

 Sickle cell disease (SCD) was first described in a 1910 case report by James B 

Herrick as “peculiar elongated and sickle-shaped red blood corpuscles”16. The thin, 

elongated, sickle- and crescent-shaped erythrocytes in this blood smear were from a 

young, anemic Black man from the Caribbean island of Grenada, who originally 

presented with lower extremity sores, palpitations, and shortness of breath. At the time, 

Herrick was unable to definitively diagnose this acute-on-chronic condition with multi-

system involvement and generalized pain. He suggested that there must be some 

intracellular change in the composition of the erythrocyte that determines its abnormal 

shape, what we now know to be a genetic disorder caused by a single protein mutation. 

 

Pathophysiology  

As a result of gene mutations producing structurally abnormal globin proteins, 

there are several types of hemoglobin (Hgb) that exist. Normal hemoglobin is termed 

Hgb A, and the most common and medically relevant variants include Hgb S and Hgb C. 

A point mutation at codon 6 of the beta-globin gene results in the substitution of the 

amino acid glutamic acid with valine, causing the abnormal formation of Hgb S17. When 

Hgb S releases oxygen to various tissues, the polymers stick to each other and change the 

shape of the cell, giving it its distinguished “sickled” shape. Sickled erythrocytes and 

damage to the cell membrane cause both vaso-occlusion and hemolytic anemia. The 
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cycle of vaso-occlusion is due to inflammation and cell activation leading to multicellular 

adhesion and vaso-occlusion, ultimately causing tissue and organ damage1. 

Polymerization and sickling also leads to hemolysis and anemia, which appears clinically 

as lower hemoglobin levels. 

Patients with sickle cell trait have only one abnormal hemoglobin beta-globin 

gene allele, inheriting Hgb S from one parent and Hgb A from another, resulting in the 

heterozygous state. Heterozygotes do not experience vaso-occlusive crises and are 

generally without any clinical symptoms or implications, typically only occurring when 

exposed to high-stress conditions (ex: hypoxia, high altitude, dehydration, excessive 

exercise)18. 

 

Epidemiology 

 Worldwide, there are around 300 million people with sickle cell trait, with 

an estimated 3 million African Americans with sickle cell trait in the United States19. 

SCD is most prevalent in sub-Saharan Africa, but also affects about 100,000 Americans, 

making it the most common inherited blood disorder in the United States20. The genetic 

mutation is most common in areas where malaria is endemic, due to the selective survival 

advantage in heterozygous individuals2. 
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Figure 1: Global distribution of the sickle cell gene. Adapted from “Global distribution 

of the sickle cell gene and geographical confirmation of the malaria hypothesis,” by F.B. 

Piel, A.P. Patil, R.E. Rosalind, et al., 2010, Nat Commun, 1(104). Copyright 2010 by 

Macmillan Publisher Limited.  

 

In the United States, diagnosis of sickle cell disease is typically done with 

newborn or prenatal screening. The National Sickle Cell Anemia Control Act in 1972 

was signed by President Nixon with the goal of ending the discriminatory genetic testing 
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for SCD which had been required by several states and instead made screening voluntary. 

This law, which included not only screening, but also counseling programs and research, 

made SCD the first genetic disorder to receive federal recognition and funding21. During 

hemoglobinopathy screening, blood is placed on a slide and inspected under a 

microscope. If sickling is observed, hemoglobin electrophoresis is utilized to confirm the 

diagnosis and analyze the presence and quantity of various forms of hemoglobin. By the 

mid-1980’s, several states began to include screening for SCD in the Newborn Screening 

Program for all infants born in hospitals22. During this time, the discovery that penicillin 

prophylaxis led to reduced deaths from sepsis among infants and young children with 

SCD resulted in increased awareness and universal screening for SCD. By 1999, all 50 

states and the District of Columbia include SCD in the Newborn Screening Program. This 

is the way that most people with SCD are diagnosed in the United States. Additionally, 

many American families learn of their trait status via the Newborn Screening Program, 

which has led to increased awareness of the disorder.    

 

Clinical Course and Prognosis 

 During the first six months of life, infants with SCD are asymptomatic due to the 

presence of fetal hemoglobin (Hgb F), which gradually decreases as the disease 

manifestations become apparent in late infancy and childhood23. The disorder often 

increases in severity in adulthood as more end-organ damage accumulates over time. The 

history and physical examination of patients with SCD varies greatly between 

individuals. Common clinical manifestations of the disease include painful vaso-
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occlusive crisis, acute chest syndrome, stroke, infections, skin ulcers, jaundice, chronic 

renal insufficiency, splenic sequestration, avascular necrosis, pulmonary hypertension, 

eye complications, priapism, cholelithiasis, and aplastic crisis24. 

A study published in 2013 by Lanzkron et al. used the National Center for Health 

Statistics cohort of over 16,654 adults with SCD from 1979 to 2005 to examine age at 

death and calculate mortality rates25. They found that the median age at death in 2005 

was 38 years for males and 42 years for females. Life expectancy in patients with SCD is 

estimated to be about 20-30 years reduced compared to the normal population, however, 

recent advances in therapy are prolonging survival6,24. 

 

Management 

 Management of SCD entails both health maintenance and treatment of acute 

symptoms/complications. Health maintenance includes prophylactic management and 

vaccination. After newborn screening, prophylactic penicillin twice a day is 

recommended to continue through age 5 and older, as well as receiving vaccinations 

against pneumococcal and other encapsulated organisms26. 

 Hydroxyurea is a ribonucleotide reductase inhibitor that was discovered in the 

1970s, originally used to treat myeloproliferative disorders6. It was approved for SCD in 

1998 and is now widely used in SCD to reduce the frequency of pain and the incidence of 

acute chest syndrome (ACS) by increasing levels of fetal hemoglobin (Hgb F). It also 

works by decreasing leukocyte production and altering expression of adhesion molecules, 

increasing RBC volume and therefore mean corpuscular volume (MCV), and donating 
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nitric oxide, ultimately increasing blood flow and local vasodilation, which improves 

pain from vaso-occlusive crises. 

Another cornerstone in the management of SCD is the use of blood transfusions. 

Donor erythrocytes which contain normal hemoglobin (Hgb A) are transfused to reduce 

the percentage of circulating Hgb S to mitigate some of the effects of sickling and 

increased blood viscosity. This is used in both episodic (acute) and chronic settings. 

Episodic transfusions are commonly used prophylactically in preparation for surgical 

operations and in the setting of SCD complications such as stroke, multisystem organ 

failure, and ACS. Chronically, transfusions may be used to prevent strokes in children. 

Common side effects of blood transfusions include alloimmunization, autoimmunization, 

iron overload, hyperviscosity, and hemolysis6. 

Since 2017, three new medications have been approved in the management of 

SCD: L-glutamine, crizanlizumab, and voxelotor27. L-glutamine was the first of the three 

medications to be approved; its mechanism is not entirely known, however, it is predicted 

to decrease the oxidative damage of red blood cells and has been shown to reduce the 

frequency of VOCs. In 2019, crizanlizumab was approved to reduce the frequency of 

VOCs in adults with SCD. It is a monoclonal antibody that binds to P-selectin, an 

adhesion molecule contributing to inflammation, atherosclerosis, and coagulation. 

Voxelotor, an Hgb S polymerization inhibitor, was also approved in 2019 with the goal to 

inhibit erythrocyte sickling and decrease blood viscosity in patients with SCD. The 

approval of these three new medications comes after a twenty-year gap in the 
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development of SCD therapies, representing a promising future to improve health 

outcomes in these patients. 

Research is also investigating the possibility of repurposing existing medications 

based on knowledge of SCD pathophysiology. For example, a 2017 triple-blind, 

randomized trial by Glassberg et. al was conducted to study the efficacy and feasibility of 

using inhaled corticosteroids (ICS) in non-asthmatic individuals with SCD. They found 

that there was a small, but clinically significant, reduction in pain scores over time, and a 

decrease in the cytokine sVCAM, which served as a primary marker for vascular injury, 

as increased levels are closely correlated with increased SCD morbidity and mortality. 

These findings suggests that an ICS may be a useful adjuvant therapy for individuals with 

SCD28. 

At the forefront of acute treatment of vaso-occlusive crises in patients with SCD 

is pain management. In 2014, the National Heart, Lung, and Blood Institute (NHLBI) 

published guidelines called “Evidence-Based Management of Sickle Cell Disease,” 

composed by an expert panel of health care providers (HCPs) in family medicine, internal 

medicine, pediatric hematology, psychiatry, transfusion medicine, obstetrics and 

gynecology, emergency department nursing, and evidence-based medicine6. The 

guidelines were developed to assist healthcare professionals in managing common issues 

associated with caring for patients with SCD including routine health maintenance and 

recognition and treatment of common complications and comorbidities. Included in the 

recommendations are rapid triage, placement, and administration of analgesics. First dose 

of analgesic therapy is recommended to be initiated within 30 minutes of triage or within 
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60 minutes of registration. If there is severe pain in patients with SCD with a VOC, rapid 

initiation with parenteral opioids is strongly recommended with high-quality evidence. 

Intravenous opioids (such as morphine sulfate or hydromorphone) may be administered 

every 1 5-30 minutes until pain relief is obtained, and the dose may be escalated by 25 

percent to achieve pain management. Around-the-clock opioid administration by patient-

controlled analgesia (PCA) may also be initiated in the ED when and if possible. Finally, 

individualized prescribing and monitoring protocols may be utilized for more rapid, 

effective, and safe analgesic management. 

 

Existing Literature 

There are several disparities which exist as barriers to optimal healthcare for patients with 

sickle cell disease; these include, but are not limited to, access to care, provider 

knowledge, research funding, pharmaceutical investment, racial bias, and disease stigma. 

Altogether, these inequities result in disparate care and have adverse effects on patients’ 

quality of healthcare. 

 

Access to Care 

One major barrier for patients with SCD is poor access to appropriate specialized 

health care29. Though specialized care centers with multidisciplinary teams designed to 

treat and improve outcomes in patients with SCD exist, they are scarce, particularly in 

low-income and rural communities that already lack in resources30. This barrier to access 

to comprehensive care is disproportionate for SCD compared to other orphan diseases 
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(those affecting under 200,000 people nationwide). In fact, hemophilia and cystic fibrosis 

affect less than half the number of patients in the United States compared to SCD, but 

there is greater access to care centers for these populations31. Specialized health care 

providers with adequate knowledge of SCD pathology and treatment are an essential 

component of providing optimal care. Poor outcomes have been reported at non-

specialized hospitals with few SCD patient populations, which is likely at least in part 

due to lack of hematologists with expertise in SCD30. 

A notably important time for patients to have adequate healthcare access is during 

the transition from child to adult care. While there are several comprehensive care 

programs for pediatric patients with SCD, accessible, trained providers for adults with 

SCD are limited28. A survey of 30 pediatric sickle cell centers revealed that only 60% 

routinely transfer their patients to an adult hematologist specializing in SCD32. As 

patients with SCD transition from pediatric to adult care, the mortality rates increase 2.3-

fold, likely in part driven by limited access to specialized, adult healthcare30. Access to 

primary care providers specializing in adult care for patients with SCD may be an 

important aspect to improve disease outcomes. One retrospective study examined the 

Wisconsin Medicaid database over a 5-year period and found an increase in Emergency 

Department Reliance (EDR) in the group transitioning from child to adult care and young 

adults33. EDR was used to determine the difference between increased Emergency 

Department utilization due to increased need in chronic illness versus due to limited 

access to outpatient care. The higher EDR values suggest that the increase in ED 
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utilization in the transition and young adult groups are due to lack of adequate access to 

care.  

In addition to access to specialized care centers and providers, one study 

published in 2020 conducted a community-based needs assessment sampling patients 

with SCD, health care providers, and community stakeholders to identify barriers of care. 

Participants with SCD also identified lack of transportation, insurance challenges, and 

other financial barriers as influential factors when seeking healthcare services34. An 

analysis done in 2010 identified that about 60% of patients with SCD used Medicare or 

Medicaid as their primary payer, while from 2005 to 2009, only 32-38% of patients with 

hemophilia and 22-32% of patients with von Willebrand disease expected to use 

Medicare or Medicaid as their primary payer30. According to this article, Medicaid limits 

access to specialized healthcare and likely contributes to the difference in outcomes 

between people with SCD and those with other chronic conditions.  

 

Provider Knowledge 

To provide adequate care to patients with SCD, providers must be knowledgeable 

of current guidelines and treatment plan options. In a survey of 56 providers (32 of which 

reported to have expertise in caring for patients with SCD, 14 ED providers, 5 primary 

care providers, and 5 healthcare administrators/community-based organization), only 3 

respondents indicated that they were aware of the NHLBI recommendations for the 

treatment of vaso-occlusive pain34. Though only a few reported knowing about the 

recommendations, many of the ED providers considered themselves knowledgeable and 
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well-trained to manage patients with SCD. This discrepancy and lack of proper provider 

training and education may lead to inadequate pain management of patients with SCD in 

the ED setting. 

 While hydroxyurea is approved by the US Food and Drug Administration for the 

treatment of SCD and has been shown to reduce painful episodes in both adults and 

children, the drug is still underprescribed by many physicians30. Current 

recommendations from the 2014 NHLBI guidelines include treating all adults with SCD 

and 3 or more moderate to severe pain crises within one year with hydroxyurea. In a 

national claims analysis that identified 677 adult patients with sickle cell anemia with at 

least 3 pain-related hospitalizations or ED visits within 12 months, 86 were treated with 

hydroxyurea within 3 months of their third encounter – making the proportion less than 

15%35. This may be in part due to provider knowledge and comfort managing patients 

with SCD and their complications, and inadequate access to specialized providers that do 

have appropriate clinical training. 

 

Research Funding and Pharmaceutical Investment 

Sickle cell disease research is largely underfunded. A 2020 cross-sectional study  

compared disease-specific funding between SCD and cystic fibrosis (CF) and the 

associated between funding and research productivity36. Both SCD and CF are autosomal 

recessive genetic diseases associated with intermittent exacerbations requiring 

hospitalizations and premature mortality. In the study, which examined federal and 

foundation funding, publications, clinical trials, and new drug approvals spanning from 
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2008 to 2018, findings showed that federal funding, foundation expenditures, research 

articles, and US FDA drug approvals were all greater for CF compared with SCD. These 

results are especially striking when considering that at the time that the study was 

conducted, the estimated US population of those with SCD was 90,000 compared to 

approximately 30,000 with CF. Furthermore, the funding disparity was markedly 

increased after factoring in private foundation funding. Private charities rely on advocacy 

and donors. Though donors may come from any race, most of the SCD community is 

Black3. Although Black households donate a higher share of their wealth than White 

households37, there are many competing demands for donations and complex societal 

factors. Throughout history, there has been distrust in the Black community regarding 

medical institutions, which contributes to decreased funding and research participation36. 

Between 2008-2018, four therapies for CF received FDA approval, while only one drug 

was approved for SCD30. The decrease in funding and research seen with SCD 

contributes to the impairment of novel drug therapy development, further perpetuating 

the healthcare disparities experienced within this community. 

 

Racial Bias  

Individuals with sickle cell disease face additional barriers due to racial bias and 

disease stigma. Patients with SCD in the United States are typically in the racial minority, 

adding on a layer of vulnerability. Disparities in pain treatment dependent on one’s race, 

as a result of both unconscious bias and explicit racism, have been well-documented in 

literature. One retrospective study from an Emergency Department in Atlanta, Georgia 
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reviewed records during a 40-month period to identify all patients discharged with 

isolated long bone fractures38. The study found that White patients were significantly 

more likely to receive ED analgesics than Black patients (74% versus 57%), despite their 

pain being recorded similarly in the medical records. Similarly, a 2015 cross-sectional 

study evaluated analgesia administration in patients aged 21 years or younger who 

received a diagnosis of appendicitis in the Emergency Department39. Findings revealed 

that Black patients with moderate pain were less likely to receive any analgesia than 

White patients, and Black patients with severe pain were less likely to receive opioids 

than White patients. This racial disparity with respect to analgesia administration exists 

across several disease states, suggesting a different threshold for treatment. Interestingly, 

data from a 1998 study shows that in general, health care providers do not view race as an 

influence on the quality of health care, pain medication decisions, and quality of 

interpersonal relations in patients with SCD4. However, certain groups of providers, such 

as African Americans and females, were more likely to perceive race as an influence on 

the delivery and quality of healthcare - perhaps due to their increased awareness of 

discrimination. 

The racial biases experienced by people with SCD may be prevalent both in 

medical and community settings, adding to the list of daily stressors. In 2018, twenty 

Black American youth with SCD were interviewed and asked to recall any events they 

have encountered that were related to racial bias40. Their replies were documented on the 

PRaCY (Perception of Racism in Children and Youth measure), and results showed that 

all twenty participants reported racial bias in the community setting. Four racial bias 
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events in medical settings were reported, including staff members that were repeatedly 

rude, feeling that their wait times were longer than others during clinical appointments, 

and that their pain was overlooked. The behavioral and emotional reactions that these 

children experienced varied from sadness and anxiousness to anger and inferiority. In 

another study, patients with SCD reported that being black was a large aspect of the 

negative experiences they have encountered with their disease41. During interviews, 

patients note that they felt they were treated differently due to their race and disease 

status in both public and medical settings. One participant noted, “My race does influence 

my experience with SCD because blacks are viewed in a negative light. Racism is an 

added burden to my experience as a person with SCD.” The racial biases that patients 

with SCD face, as well as their negative reactions to it, may have a damaging impact on 

their quality of life and interfere with the medical care that they receive. 

In 2012, a cross-sectional, comparative analysis of data between the years 2003-

2008 was performed to investigate the impact of race and disease on sickle cell patient 

wait times in the ED15. They compared the wait times to see a physician after arrival in 

three different groups: patients with SCD, patients with long bone fracture (LBF), and 

General Patient Sample. Patients with SCD generally presented with higher levels of pain 

and were assigned higher priority in triage compared to both the General Patient Sample 

and the LBF patients, however, they were found to experience longer wait times to see a 

physician. Regression models were then repeated with results only from an African 

American sample in an attempt to disentangle the effects of race. These results showed 

that mean wait times for patients with SCD were still about 50% longer than those found 



 

18 

among the African American LBF patient sample. This suggests that the longer wait 

times experienced by patients with SCD may be due to both the race of patients with 

SCD, as well as their status as patients with SCD. 

 

Disease Stigma 

 In addition to racial biases, patients with SCD also face stigmatization due to 

health status, also known as health-related stigma42. The sources of this judgment and 

devaluation may include family members, peers, the general public, and health care 

providers. Stigma for people with SCD is especially apparent in the Emergency 

Department, where these patients may present in severe pain and require compassionate 

providers to deliver evidence-based care36. Compared to the treatment of an acute cystic 

fibrosis exacerbation, which includes antibiotics and airway clearance, the treatment of a 

vaso-occlusive crisis experienced with SCD requires analgesia, usually opioids, which 

carries its own stigma. One study illustrated this stigma through comparing an asthmatic 

who knows the amount of prednisone they need to treat an acute exacerbation versus a 

patient with SCD who vocalizes the amount and type of pain medication they need for a 

pain crisis- one will be perceived as knowledgeable, while the other may be labeled as 

drug seeking42.  

  In 2008, the Centers for Disease Control and Prevention (CDC) reported that 

drug overdose overtook motor vehicle accident as the number one cause of non-medical 

death in the United States43. This fact prompted researchers in 2016 to review the CDC 

database to determine how many patients with SCD died from opioid pain reliever (OPR) 



 

19 

overdose10. They found that between the years 1999-2013, 174,959 people (not including 

patients with SCD) died due to OPR overdose, while in that same time period, only 95 

patients with SCD died due to OPR overdose. Furthermore, the number of deaths due 

OPR in other chronic, non-cancer pain conditions such as fibromyalgia, low back pain, 

and migraine were higher than in patients with SCD. Although this research indicates that 

both death due to OPR and addiction are rising, this does not automatically imply that 

patients with SCD who take high amounts of opioids are drug addicts or abuse their 

medication. 

Despite the relatively low rate of OPR overdose in patients with SCD compared 

to other chronic pain conditions evidenced above, some HCPs still hold negative attitudes 

towards patients with SCD44,45,46. One 2014 study examined attitudes of ED providers 

towards patients with SCD and found that 55.5% of nurses believed that patients with 

SCD who visited the ED were addicted to opioids46. The surveys analyzed in this study 

also revealed that both nurses and physicians had negative attitudes towards patients with 

SCD and uneasiness with caring for them. This trend is present not only between 

providers, but also among specialties. Questionnaires mailed out to hematologists listed 

with the National Association for Sickle Cell Disease and directors of emergency services 

in teaching hospitals with sizable African American populations throughout the nation 

were analyzed to assess provider beliefs, perceptions, and practices. Analyzation of this 

data revealed that about 53% of the ED physicians and 23% of the hematologists thought 

that more than 20% of patients with SCD are addicted to analgesics. In a survey-based 

assessment that was published in 2020, 243 ED providers were asked what they believed 
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were barriers to SCD care administration – an overwhelming 62.1% of respondents 

identified the opioid epidemic as a barrier to caring for individuals with SCD in their ED, 

with 60.9% citing patient behavior47. 

While not all health care providers view patients with SCD negatively, literature 

demonstrates that patients report feeling discriminated against and stigmatized by HCPs, 

as well as being somewhat satisfied or completely unsatisfied with the care they have 

received48. A sample of 55 patients with SCD were interviewed about stigmatization they 

have experienced when presenting for pain management, and a majority reported that 

they had directly experienced this stigma34. Several participants even remarked that being 

labeled as “drug-seeking” was typical when visiting the ED for pain management. They 

described ED providers as doubtful regarding the existence and/or severity of their pain, 

which consequently created a feeling of disrespect for patients seeking pain relief. 

Interestingly, stigma was only mentioned by 2 of the 56 providers during their interviews.  

 

Implications 

 The discrimination experienced by patients with SCD in health care settings may 

be associated with disparate care and various adverse health outcomes. Studies conducted 

in the general population have indicated that racial biases lead to differential treatment in 

the medical system and to poorer health outcomes, including poor mental health and 

earlier mortality49,50. A study performed in 2016 discovered that racial discrimination was 

associated with experience of anger and decreased subjective sleep quality, which were 

associated with increased allostatic load51. The allostatic load was found to be 
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significantly higher in African Americans than White Americans, and this difference was 

mediated by occurrences of racial discrimination. Results of this study suggest that 

experiences of racial discrimination may ultimately contribute to the exacerbation of 

chronic illnesses. A 2015 study recruited 71 individuals with SCD to examine the 

relationship between perceived racial discrimination and pain in both the clinical and 

laboratory settings52. Results showed that discrimination in health care settings was 

correlated with “greater clinical pain severity and enhanced sensitivity to multiple 

laboratory-induced pain measures, as well as stress, depression, and sleep.” This suggests 

that the negative experiences due to racial bias faced by those with SCD in medical 

settings may contribute to enhanced pain sensitization.  

 Provider attitudes and bias may perpetuate racial health care disparities52. When 

confidential surveys were distributed to hematology/oncology staff members from the 

Sickle Cell Center at Children’s Hospitals & Clinics of Minnesota, free text comments 

included statements such as, “Sickle cell patients often have behaviors that elicit negative 

reactions … I don’t think it’s a racial issue,” as well as “I do not feel sickle cell patients 

are treated different due to race. If anything, … it is their behavior [that causes different 

treatment].” Even with trained, specialized providers who dedicate their lives to treating 

patients with SCD, health care stigma still exists. Negative provider attitudes, such as 

those described above, may translate into clinical practice and mistreatment of patients. A 

cross-sectional survey of 655 emergency providers in 2011 revealed that negative 

attitudes toward individuals with SCD were associated with lower adherence to national 

guidelines45. Furthermore, ED providers in the highest quartile of negative attitudes were 
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20% less likely to redose opioids within 30 minutes for inadequate analgesia. Several 

patients with SCD report that their physician’s preoccupation with reducing pain 

medication resulted in further stigmatization and decreased attention to their overall 

medical care53. Patients presenting with a pain crisis due to SCD who do not receive 

effective pain control in the Emergency Department have a higher risk of being 

readmitted soon after discharge, and these increased hospitalization rates contribute to 

higher mortality and increased healthcare costs from the visits themselves and lost work 

hours47. Negative provider attitudes and bias towards both race and disease state have led 

to adverse treatment and health outcomes of patients with SCD, further perpetuating 

disparities in care. 

 The discrimination faced by patients with SCD from their providers has been 

associated with negative effects on patient-provider relationships and delayed care-

seeking behaviors15,42. A systematic review of 28 studies indicates that SCD-related 

stigma hinders patients’ physiological and psychological wellbeing, has harmful social 

consequences, and impairs healthcare interactions. Individuals that reported 

discrimination in medical settings are less likely to trust their providers and therefore 

more likely to be non-adherent to their medical recommendations42,55. Increased 

hospitalizations due to ineffective treatments and non-adherence may be a contributing 

factor to the unfavorable disease course of SCD. 

 

Gap in the Literature 
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 As detailed above, there have been several studies examining the relationship 

between race and treatment of patients with SCD in the Emergency Department. Data has 

also demonstrated that multiple socio-demographic features of patients (such as age, race, 

gender, literacy, and income) and the community (primary care provider, geographic 

location, resource supplies) contribute to hospital admissions56. A retrospective review 

found that patients with SCD from lower socioeconomic areas were at a higher risk of 

readmission, and higher inpatient mortality was found amongst those readmitted57. One 

may hypothesize that the increased risk of readmission could be due to inadequate pain 

control, which may stem from implicit racism and bias from the provider. 

The potential correlation between different socioeconomic factors of patients with 

SCD and discrimination with subsequent disparities in health care management in the ED 

has not been greatly studied. In the general population, it has been found that physicians’ 

feelings of affiliation toward patients were significantly associated with socioeconomic 

status58. This research also demonstrated that patient SES was associated with physicians' 

perceptions of patients' personality, abilities, behavioral tendencies, and role demands. 

However, the association between these negative perceptions of patients of low and 

middle SES groups and treatment in the ED setting, especially in those with SCD, has not 

been greatly studied.  

 Several studies have included patient sex when assessing for discrimination in the 

medical setting. A systematic review and meta-analysis assessed the health-related 

quality of life (HRQL) in pediatric patients diagnosed with SCD and found that female 

sex was associated with worse HRQL49. However, the HRQL is a general assessment of 
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an individual’s perception of the physical, psychological, and social aspects of their life- 

and is therefore subjective. One cross-sectional study used data from the National 

Hospital Ambulatory Medical Care Survey (NHAMCS) between 2006-2015 to determine 

sex differences in analgesic use among patients with SCD presenting to the ED13. The 

goal of this study was to evaluate the effect of sex on any opioid and non-opioid 

medication use in the SCD population. Though they did not find any statistical 

significance in sex disparities in analgesic use, results did show that the odds that male 

patients were prescribed opioids was 1.5 times more than female patients. This study may 

have been impacted by bias through the utilization of NHAMCS to obtain their dataset, 

as it is limited in collection and sample size. Additionally, the utilization of analgesics in 

patients with SCD as a proxy to measure implicit bias of providers may not show direct 

causation. It is possible that patients with a primary diagnosis of SCD may have visited 

the ED for complaints that may not have required opioid or non-opioid analgesia.  

 Education and employment are additional socioeconomic factors that may 

contribute to preconceived notions and judgment about a patient. Between 2006 to 2007, 

a provider questionnaire was administered to evaluate health care provider attitudes 

towards patients with acute vaso-occlusive crisis due to SCD42. After factor analysis, they 

created a 7-item scale called the Positive Prover Attitudes towards Sickle Cell Patients 

Scale (PASS); higher scores indicated more positive attitudes. Their findings revealed 

that higher patient educational attainment and employment were significantly associated 

with higher PASS scores. Given the association between positive attitudes and higher 
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education and employment, further research needs to be done to determine any clinical 

significance. 

 

METHODS 

Study design 

This retrospective study will be a cross-sectional, comparative analysis of data from 

public-use datasets of the National Hospital Ambulatory Medical Care Survey 

(NHAMCS) ED sample between the years 2008-2018. This research aims to study the 

relationship between socioeconomic status and the amount of time patients with SCD 

who present to the Emergency Department of a hospital with a pain crisis wait to see a 

provider, taking into account factors such as sex, education, and employment. Covariates 

such as time of day, age, race, and acuity as measured by the Emergency Severity Index 

(ESI) score will be considered to account for potential confounding influences on the 

outcome variable. 

Study population and sampling 

The analysis will include patients aged 18 years and older with a diagnosis of SCD (ICD-

9-CM codes 282.41, 282.42, and 282.60 through 282.69 for years 2008-2015 and ICD-

10-CM codes D57.0 through D57.9 from 2015-2018) who present to the ED with a vaso-

occlusive pain crisis (pain being the chief complaint at the time of presentation). Time to 

provider will be identified and further stratified by sex, employment, and education level. 

Patients under the age of 18 years will be excluded from the analysis with the reasoning 

that the vast majority of pediatric patients will not yet have had the opportunity for 
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employment or higher education, and thus will not be a reliable group to draw 

generalizable conclusions from. 

Study variables and measures 

The outcome variable will be time to provider (TTP), which will be defined as the length 

of time between patient arrival to the ED and the first interaction with a medical provider 

(physician or midlevel provider) in minutes. As prior studies have examined times 

patients with SCD wait to see a provider in the Emergency Department, this would allow 

for direct comparison, making it an ideal measurement for this proposed study59. 

Additionally, time to provider is recorded in every patient visit in a consistent fashion 

(minutes), therefore, it may be easily identified in datasets and there is a low chance of 

distorting the data. The predictors of interest for this study will be sex (male vs. female), 

employment (employed vs. unemployed), and education (at least some high school 

education vs. high school/GED degree vs. at least some college). 

Additional covariates in the analysis will include patient age, race, acuity, and 

time of presentation to the ED. Age will be defined as a continuous measure. Race will be 

categorical, based on how it is organized in the NHAMCS database (Black, White, Asian 

or Native Hawaiian/Other Pacific Islander, American Indian/Alaska Native, and more 

than one race reported). Acuity will be determined from the emergency severity index 

(ESI) score, a five-level scale used by Emergency Departments to classify patients from 

low urgency (level 5) to high urgency (level 1). This study will group ESI scores into 

three categories: the lowest acuity will be defined as ESI levels 4-5, moderate acuity will 

be defined as ESI level 3, and high acuity will be defined as ESI levels 1-2. Time of 
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presentation will be grouped into three categories: 7am-3pm shift vs. 3-11pm shift vs. 

11pm-7am shift.  

Data analysis 

The study will employ a variety of statistical analyses to examine these relationships. 

1. Student T-tests will be used initially to evaluate the difference in mean wait 

times across binary predictors, such as between male and female patients, and 

employed and unemployed patients. 

2. One-Way Analysis of Variance (ANOVA) will be performed to compare wait 

times across education levels. This is a more appropriate test than a T-test for a 

categorical variable with more than two levels. It assesses whether the mean 

waiting time significantly differs across the three education levels. Post-hoc 

tests (such as Tukey's HSD test, for example) will be used to conduct pairwise 

comparisons if the overall ANOVA result is significant. 

3. Multiple Linear Regression will be used to predict the wait time based on 

multiple independent variables. The advantage of multiple linear regression is 

that it allows for the examination of the effects of multiple predictors on an 

outcome, while controlling for the effects of other variables. The regression 

will help determine the extent to which sex, education, and employment status 

can predict wait times while controlling for covariates like age, race, acuity, 

and time of presentation. Assumptions of multiple linear regression, including 

linearity, independence, homoscedasticity, and normality of residuals, will be 

checked and addressed as necessary. While the generalized linear model and 
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logistic regression could be used in certain scenarios, in this case, given that the 

outcome variable is continuous (waiting time in minutes), a linear regression 

model is more suitable. 

4. Interaction effects, for instance, the interaction between time of day and other 

predictor variables or covariates, will also be evaluated. This can shed light on 

how the relationships between predictors and waiting time might change under 

different conditions (for example, does the influence of socioeconomic status 

on waiting time vary by time of day?). 

In summary, the combination of T-tests, One-Way ANOVA, and Multiple Linear 

Regression will provide a robust examination of the relationship between socioeconomic 

factors and wait times in the emergency department. These methods will help to identify 

key predictors and understand the complexity of the relationships among variables while 

controlling for potential confounders. 

Timeline and resources 

The retrospective study will analyze data over a ten-year period (2008-2018), terminating 

before the start of the COVID-19 pandemic, as TTP in EDs may vary during this time, 

potentially affecting the validity of the data. An approximate timeline for data gathering, 

cleaning, and statistical analysis is three to four months. Personnel resources include: a 

primary investigator and clerical assistants to clean data, if necessary. Physical resources 

include a computer with appropriate statistical software. 



 

29 

Institutional Review Board 

Due to the de-identified nature of the publicly available NHAMCS dataset, this research 

will likely be exempt from review by the Institutional Review Board. However, the 

primary investigator should research the particular guidelines of their institution. 
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CONCLUSION 

Discussion 

Limitations to this study include the examination of time to provider as a proxy to 

provider bias. There may be other confounding factors contributing to the variance in 

wait times, such as patient volumes in the Emergency Department at the time of patient 

presentation, staff availability, the mode of patient transportation to the hospital (ex: 

ambulance vs. self-presenting), amongst others. Future studies may also evaluate time to 

first analgesic administration and/or adequate pain control on reassessment. 

 Another point of consideration is how patient status is tracked on medical record 

systems. Typically, patients are marked by individual staff members, which may 

contribute to variation in the intervals being recorded. However, the large sample size 

that will be included in this study should minimize the potential for error. 

 Furthermore, the measurement of acuity using the Emergency Severity Index 

(ESI) score is determined by the provider and is therefore subjective. Although ESI 

scores are valuable in that they are relatively simple and clear to use, there may be rates 

of under and over-triage, and the reliability of such scale may be questionable. This may 

lead to shorter wait times due to a specific provider’s perception of one’s condition and 

pain they are experiencing. Pain is a subjective experience, and patients with SCD who 

suffer from daily pain may have developed coping mechanisms, resulting in the lack of 

quantifiable signs of pain such as moaning or writhing. The discrepancy between 

reported levels of pain and quantifiable signs may lead to misperceptions about “drug 

seeking” behavior and a subsequent delay in time to provider and analgesia 
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administration15. This proposed study attempts to mitigate the potential confounding 

factor of acuity determined from the ESI score through a linear regression model. 

As discussed with an earlier study analysis13, this study may be impacted by bias 

through the utilization of NHAMCS to obtain the data, as it is limited in collection and 

sample size. It is important to note that the dataset undergoes weight smoothing in respect 

to patient visits to produce national estimates from sample data. However, given the 

variety of hospitals in different regions of the United States, the results should be fairly 

generalizable. The study may be replicated and performed in an experimental fashion in 

multiple hospital settings to obtain a larger sample size with comprehensive datasets. 

Summary 

Sickle cell disease is a genetic condition that occurs due to a mutation of the beta-globin 

gene, which forms an abnormal variant of hemoglobin and causes erythrocytes to adapt a 

“sickled” shape. One important clinical manifestation includes vaso-occlusive crises, 

which are often treated in the Emergency Department with parenteral opioids. Racial 

bias, disease stigma, and the opioid epidemic contribute to the barriers that exist for 

patients with SCD, ultimately resulting in disparate care and adverse health outcomes. 

Negative provider attitudes may translate into clinical practice and mistreatment of 

patients. This will be the first study to investigate the impact of socioeconomic factors 

(namely sex, employment, and education) on the treatment of patients with SCD who 

present to the Emergency Department with a pain crisis, using time to provider as the 

outcome variable. The results of this study may highlight further inequities faced by 

patients with SCD in addition to the well-studied issues of racial bias and disease stigma.  
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Clinical and public health significance 

Implicit racism and bias may manifest as increases in time to see a provider and 

ultimately delayed care, causing potentially detrimental downstream effects. Patients may 

have a worse quality of life due to the treatment they receive in medical settings, which 

can affect their psychological and social well-being. In order to decrease bias and 

improve healthcare outcomes, it is essential to increase provider awareness of the implicit 

biases they may harbor against race, disease state, and socioeconomic status. 

Interventions for education include sessions/workshops that can be held for ED providers 

to address misconceptions, teach bias-reduction strategies (ex: running through 

hypothetical scenarios and the consequential outcomes), and review NHLBI national 

guidelines to best manage patients with SCD. Case managers and pain services/PMNR 

specialists may also be included in the multi-disciplinary care team to ensure adequate 

acute and chronic pain management. In one study, a Day Hospital facility was established 

for patients with SCD with uncomplicated painful crises and found to be effective and 

rapid for painful crisis management and reduced unnecessary hospital admissions60. 

Specially trained staff who had a deep awareness of the bias and stigma these patients 

carry may contribute to the success of such a facility. 

 Though mitigating provider bias may improve time to provider, protocols for pain 

management in patients with SCD in the ED setting may further facilitate care. For 

example, individualized pain plans, embedded care alerts, and FYI flags may notify an 

ED provider of the pain regimen recommended by a patient’s hematologist to simplify 

ordering and expedite the process. This personalized method can be beneficial, as each 
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patient’s experience with pain may be unique. However, in settings where individualized 

pain plans are not yet implemented, standardized order sets that include recommendations 

from national guidelines to treat pain associated with SCD may help ED providers treat 

this subset of patients that they may not encounter commonly. 

 While integrating the clinical practices mentioned above may improve the quality 

of healthcare that patients with SCD receive in the ED, several other interventions 

directed at the patient-level may further increase the patient’s quality of life. For instance, 

individual psychological support and support groups/advocacy organizations for patients 

with SCD and their families may provide a safe space to voice their concerns and relate 

to others who have had similar treatment experiences. Stress associated with 

stigmatization can have negative effects on one’s mental health and well-being42, 

therefore, social support and appropriate coping strategies may be useful for patients with 

SCD to address these challenges. Lastly, particularly vulnerable patients within the SCD 

community (ex: groups that may be identified as a result of this proposed study) may be 

screened to ensure they have access to primary care providers, social support, and other 

services, such as transportation and insurance, that have been previously identified as 

barriers to care. Further research may be done to identify if other subgroups of the SCD 

community experience increased bias and elucidate whether these interventions have 

positive impacts on this population. 

  



 

34 

REFERENCES 

1. Manwani D, Frenette PS. Vaso-occlusion in sickle cell disease: pathophysiology 

and novel targeted therapies. Blood. 2013;122(24):3892-3898. doi:10.1182/blood-

2013-05-498311 

2. Piel FB, Patil AP, Howes RE, et al. Global distribution of the sickle cell gene and 

geographical confirmation of the malaria hypothesis. Nature Communications. 

2010;1:104. Published 2010 Nov 2. doi:10.1038/ncomms1104 

3. Centers for Disease Control and Prevention. Data & Statistics on Sickle Cell 

Disease.; 2022. https://www.cdc.gov/ncbddd/sicklecell/data.html 

4. Telfair J, Myers J, Drezner S. Does race influence the provision of care to persons 

with sickle cell disease? Perceptions of multidisciplinary providers. Journal of 

Health Care for the Poor and Underserved. 1998;9(2):184-195. 

doi:10.1353/hpu.2010.0127 

5. Wright J, Ahmedzai SH. The management of painful crisis in sickle cell 

disease. Current Opinion in Support and Palliative Care. 2010;4(2):97-106. 

doi:10.1097/SPC.0b013e328339429a 

6. National Heart L, and Blood Institute. Evidence-Based management of sickle cell 

disease: expert panel report, 2014, 2014. 

7. Hoffman KM, Trawalter S, Axt JR, Oliver MN. Racial bias in pain assessment 

and treatment recommendations, and false beliefs about biological differences 

between blacks and whites. Proceedings of the National Academy of Sciences of 



 

35 

the Unites States of America. 2016;113(16):4296-4301. 

doi:10.1073/pnas.1516047113 

8. Sop D, Smith W, Alsalman A, et al. Survey of Physician Perspective towards 

Management of Pain for Chronic Conditions in the Emergency 

Department. Modern Clinical Medicine Research. 2017;1(3):55-70. 

doi:10.22606/mcmr.2017.13002 

9. Lusher J, Elander J, Bevan D, Telfer P, Burton B. Analgesic addiction and 

pseudoaddiction in painful chronic illness. The Clinical Journal of Pain. 

2006;22(3):316-324. doi:10.1097/01.ajp.0000176360.94644.41 

10. Ruta NS, Ballas SK. The Opioid Drug Epidemic and Sickle Cell Disease: Guilt by 

Association. Pain Medicine. 2016;17(10):1793-1798. doi:10.1093/pm/pnw074 

11. Chestnut DE. Perceptions of ethnic and cultural factors in the delivery of services 

in the treatment of sickle cell disease. Journal of Health and Social Policy. 

1994;5(3-4):215-242. doi:10.1300/J045v05n03_13 

12. Bediako SM, Moffitt KR. Race and social attitudes about sickle cell 

disease. Ethnicity & Health. 2011;16(4-5):423-429. 

doi:10.1080/13557858.2011.552712 

13. Wilson TT, Chou SC, Becker S, Schuur JD, Beaudoin F. Evaluation of sex 

disparities in opioid use among ED patients with sickle cell disease, 2006-

2015. American Journal of Emergency Medicine. 2021;50:597-601. 

doi:10.1016/j.ajem.2021.09.023 



 

36 

14. Tanabe P, Myers R, Zosel A, et al. Emergency department management of acute 

pain episodes in sickle cell disease. Academic Emergency Medicine. 

2007;14(5):419-425. doi:10.1197/j.aem.2006.11.033 

15. Haywood C Jr, Tanabe P, Naik R, Beach MC, Lanzkron S. The impact of race 

and disease on sickle cell patient wait times in the emergency 

department. American Journal of Emergency Medicine. 2013;31(4):651-656. 

doi:10.1016/j.ajem.2012.11.005 

16. Herrick JB. Peculiar elongated and sickle-shaped red blood corpuscles in a case of 

severe anemia. Archives of Internal Medicine (Chicago). 1910;VI(5):517–521. 

doi:10.1001/archinte.1910.00050330050003 

17. Sundd P, Gladwin MT, Novelli EM. Pathophysiology of Sickle Cell 

Disease. Annual Review of Pathology: Mechanisms of Disease. 2019;14:263-292. 

doi:10.1146/annurev-pathmechdis-012418-012838 

18. Ashorobi D, Ramsey A, Yarrarapu SNS, et al. Sickle Cell Trait. [Updated 2022 

Jul 18]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 

Jan-. 

19. Gibson JS, Rees DC. How benign is sickle cell trait? EBioMedicine. 2016 

Sep;11:21-22. 

20. American Society of Hematology. Sickle Cell Disease. Hematology.org. 

Accessed June 2023. 

https://www.hematology.org/education/patients/anemia/sickle-cell-disease.  



 

37 

21. Naik RP, Haywood C Jr. Sickle cell trait diagnosis: clinical and social 

implications. The American Society Hematology Education Program. 

2015;2015(1):160-167. doi:10.1182/asheducation-2015.1.160 

22. El-Haj N, Hoppe CC. Newborn Screening for SCD in the USA and 

Canada. International Journal of Neonatal Screening. 2018;4(4):36. Published 

2018 Nov 26. doi:10.3390/ijns4040036 

23. Edoh D, Antwi-Bosaiko C, Amuzu D. Fetal hemoglobin during infancy and in 

sickle cell adults. African Health Sciences. 2006;6(1):51-54. 

doi:10.5555/afhs.2006.6.1.51 

24. Sedrak A, Kondamudi NP. Sickle Cell Disease. [Updated 2022 Aug 29]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 

Jan. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482384/) 

25. Lanzkron S, Carroll CP, Haywood C Jr. Mortality rates and age at death from 

sickle cell disease: U.S., 1979-2005. Public Health Reports. 2013;128(2):110-

116. doi:10.1177/003335491312800206 

26. Osborne JC, Osakwe Z, Odlum M. Opioid Use in Adults With Sickle Cell Disease 

Hospitalized During Vaso-Occlusive Crisis: A Systematic Review. Journal of 

Hematolology. 2021;10(2):46-52. doi:10.14740/jh828 

27. Dick MH, Abdelgadir A, Kulkarni VV, et al. Comparing the Safety and Efficacy 

of L-Glutamine, Voxelotor, and Crizanlizumab for Reducing the Frequency of 

Vaso-Occlusive Crisis in Sickle Cell Disease: A Systematic Review. Cureus. 

2022;14(5):e24920. Published 2022 May 11. doi:10.7759/cureus.24920 



 

38 

28. Glassberg J, Minnitti C, Cromwell C, et al. Inhaled steroids reduce pain and 

sVCAM levels in individuals with sickle cell disease: A triple-blind, randomized 

trial. American Journal of Hematology. 2017;92(7):622-631. 

doi:10.1002/ajh.24742 

29. Kanter J, Jordan LB. Improving the Healthcare Model for Management of Adults 

with Sickle Cell Disease in the PPACA Era. Journal of Hematology and 

Transfusion. 2015;3(1)1037. 

30. Lee L, Smith-Whitley K, Banks S, Puckrein G. Reducing Health Care Disparities 

in Sickle Cell Disease: A Review. Public Health Reports. 2019;134(6):599-607. 

doi:10.1177/0033354919881438 

31. Grosse SD, Schechter MS, Kulkarni R, Lloyd-Puryear MA, Strickland B, 

Trevathan E. Models of comprehensive multidisciplinary care for individuals in 

the United States with genetic disorders. Pediatrics. 2009;123(1):407-412. 

doi:10.1542/peds.2007-2875 

32. Sobota A, Neufeld EJ, Sprinz P, Heeney MM. Transition from pediatric to adult 

care for sickle cell disease: results of a survey of pediatric providers. American 

Journal of Hematology. 2011;86(6):512-515. doi:10.1002/ajh.22016 

33. Auerbach M, Pappadakis JA, Bahrain H, Auerbach SA, Ballard H, Dahl NV. 

Safety and efficacy of rapidly administered (one hour) one gram of low molecular 

weight iron dextran (INFeD) for the treatment of iron deficient anemia. American 

Journal of Hematology. 2011;86(10):860-862. doi:10.1002/ajh.22153 



39 

34. Treadwell MJ, Jacob E, Hessler D, Chen AF, Chen Y, Mushiana S, Potter MB,

Vichinksy E. Health Care Disparities Among Adolescents and Adults With Sickle 

Cell Disease: A Community-Based Needs Assessment to Inform Intervention 

Strategies. Journal of Clinical Outcomes Management. 2020;27(5):213-228. 

doi:10.12788/jcom.0019 

35. Stettler N, McKiernan CM, Melin CQ, Adejoro OO, Walczak NB. Proportion of 

adults with sickle cell anemia and pain crises receiving hydroxyurea. JAMA: The 

Journal of the American Medical Association. 2015;313(16):1671-1672.

doi:10.1001/jama.2015.3075

36. Farooq F, Mogayzel PJ, Lanzkron S, Haywood C, Strouse JJ. Comparison of US 

Federal and Foundation Funding of Research for Sickle Cell Disease and Cystic 

Fibrosis and Factors Associated With Research Productivity. JAMA Network 

Open. 2020;3(3):e201737. Published 2020 Mar 2. doi:10.1001/

jamanetworkopen.2020.1737

37. W.K. Kellogg Foundation. Cultures of Giving: Energizing and Expanding 

Philanthropy by and for Communities of Color. 2012.

38. Todd KH, Deaton C, D'Adamo AP, Goe L. Ethnicity and analgesic

practice. Annals of Emergency Medicine. 2000;35(1):11-16. doi:10.1016/

s0196-0644(00)70099-0

39. Goyal MK, Kuppermann N, Cleary SD, Teach SJ, Chamberlain JM. Racial 

Disparities in Pain Management of Children With Appendicitis in Emergency



40 

Departments. JAMA Pediatrics. 2015;169(11):996–1002. 

doi:10.1001/jamapediatrics.2015.1915 

40. Wakefield EO, Pantaleao A, Popp JM, et al. Describing Perceived Racial Bias

Among Youth With Sickle Cell Disease. Journal of Pediatric Psychology.

2018;43(7):779-788. doi:10.1093/jpepsy/jsy015

41. Royal CD, Jonassaint CR, Jonassaint JC, De Castro LM. Living with sickle cell

disease: traversing 'race' and identity. Ethnicity & Health. 2011;16(4-5):389-404.

doi:10.1080/13557858.2011.563283

42. Bulgin D, Tanabe P, Jenerette C. Stigma of Sickle Cell Disease: A Systematic

Review. Issues in Mental Health Nursing. 2018;39(8):675-686.

doi:10.1080/01612840.2018.1443530

43. Centers for Disease Control and Prevention (CDC). Vital signs: overdoses of

prescription opioid pain relievers and other drugs among women--United States,

1999-2010. Morbidity and Mortality Weekly Report. 2013;62(26):537-542.

44. Ratanawongsa N, Haywood C Jr, Bediako SM, et al. Health care provider

attitudes toward patients with acute vaso-occlusive crisis due to sickle cell

disease: development of a scale. Patient Education and Counseling.

2009;76(2):272-278. doi:10.1016/j.pec.2009.01.007

45. Glassberg JA, Tanabe P, Chow A, et al. Emergency provider analgesic practices

and attitudes toward patients with sickle cell disease. Annals of Emergency

Medicine. 2013;62(4):293-302.e10. doi:10.1016/j.annemergmed.2013.02.004



41 

46. Freiermuth CE, Haywood C Jr, Silva S, et al. Attitudes toward patients with sickle 

cell disease in a multicenter sample of emergency department providers.

Advanced Emergency Nursing Journal. 2014;36(4):335-347.

doi:10.1097/TME.0000000000000036

47. Linton EA, Goodin DA, Hankins JS, et al. A Survey-Based Needs Assessment of 

Barriers to Optimal Sickle Cell Disease Care in the Emergency Department.

Annals of Emergency Medicine. 2020;76(3S):S64-S72.

doi:10.1016/j.annemergmed.2020.08.013

48. Marr C, Schmitgal D, Parsh B. Addressing healthcare bias in caring for patients 

with sickle cell disease. Nursing. 2022;52(3):10-11.

doi:10.1097/01.NURSE.0000820064.60540.ff

49. Stokoe M, Zwicker HM, Forbes C, et al. Health related quality of life in children 

with sickle cell disease: A systematic review and meta-analysis. Blood Reviews. 

2022;56:100982. doi:10.1016/j.blre.2022.100982

50. Williams DR, Mohammed SA. Discrimination and racial disparities in health: 

evidence and needed research. Journal of Behavioral Medicine. 2009;32(1):20-

47. doi:10.1007/s10865-008-9185-0

51. Tomfohr LM, Pung MA, Dimsdale JE. Mediators of the relationship between race 

and allostatic load in African and White Americans. Health Psychology.

2016;35(4):322-332. doi:10.1037/hea0000251

52. Mathur VA, Kiley KB, Haywood C Jr, et al. Multiple Levels of Suffering: 

Discrimination in Health-Care Settings is Associated With Enhanced Laboratory



42 

Pain Sensitivity in Sickle Cell Disease. Clinical Journal of Pain. 

2016;32(12):1076-1085. doi:10.1097/AJP.0000000000000361 

53. Nelson SC, Hackman HW. Race matters: perceptions of race and racism in a 

sickle cell center. Pediatric Blood & Cancer. 2013;60(3):451-454.

doi:10.1002/pbc.24361

54. Sinha CB, Bakshi N, Ross D, Krishnamurti L. Management of Chronic Pain in 

Adults Living With Sickle Cell Disease in the Era of the Opioid Epidemic: A 

Qualitative Study [published correction appears in JAMA Netw Open. 2019 Nov 

1;2(11):e1917637]. JAMA Network Open. 2019;2(5):e194410. Published 2019 

May 3.  doi:10.1001/jamanetworkopen.2019.4410

55. Haywood C Jr, Lanzkron S, Bediako S, et al. Perceived discrimination, patient 

trust, and adherence to medical recommendations among persons with sickle cell 

disease. Journal of General Internal Medicine. 2014;29(12):1657-1662.

doi:10.1007/s11606-014-2986-7

56. Mitchell BL. Navigating the Pain, Psychosocial and Racial Dynamics of 

Hospitalized Patients with Sickle Cell Disease. Archives of Medicine.

2018;10(2):8. doi: 10.21767/1989-5216.1000268

57. Aljuburi G, Laverty AA, Green SA, Phekoo KJ, Bell D, Majeed A. Socio-

economic deprivation and risk of emergency readmission and inpatient mortality 

in people with sickle cell disease in England: observational study. Journal of 

Public Health (Oxford). 2013;35(4):510-517. doi:10.1093/pubmed/fdt100



43 

58. van Ryn M, Burke J. The effect of patient race and socio-economic status on

physicians’ perceptions of patients. Social Science & Medicine. 2000;50:813–28.

59. Pulte D, Lovett PB, Axelrod D, Crawford A, McAna J, Powell R. Comparison of

Emergency Department Wait Times in Adults with Sickle Cell Disease Versus

Other Painful Etiologies. Hemoglobin. 2016;40(5):330-334.

doi:10.1080/03630269.2016.1232272

60. Benjamin LJ, Swinson GI, Nagel RL. Sickle cell anemia day hospital: an

approach for the management of uncomplicated painful crises. Blood.

2000;95(4):1130-1136.



44 

CURRICULUM VITAE 



 



 

46 


