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1. EXECUTIVE SUMMARY
Sickle cell disease (SCD) is a genetic blood disorder that affects approximately 100,000 Black,
African American, and Hispanic-Americans in the United States. The disease is progressive and
causes life-threatening complications that require comprehensive healthcare to manage. The first
objective of this analysis was to identify barriers to SCD healthcare and to assess their impact on
a state level. The second purpose was to evaluate the current research on Community Health
Worker (CHW) interventions, and estimate the economic impact that CHW programs could have
on SCD patients’ overall healthcare costs. Community health workers (CHWs) are trained
community members who can support SCD patients, reduce barriers to care, foster connections
with the healthcare system, and provide health education.
After a thorough review of the literature, we determined that the key healthcare access barriers
for SCD patients include provider shortages, economic factors, ability to consistently access
specialist and preventative care, and healthcare disparities. Though these barriers to care occur
nationally, we found that SCD patients are more likely to experience difficulty accessing
healthcare in the southern states of Mississippi, Louisiana, Arkansas, Georgia, Alabama, Texas,
and Florida.
A review of the research on CHW programs showed that these programs are both effective and
cost-saving when designed to serve disadvantaged patients with different types of chronic illness.
This research was analyzed to estimate the potential healthcare cost savings from the Sickle Cell
Disease Association of America’s (SCDAA’s) CHW program. We found that intervention by
CHWs could save upwards of $5,900 per patient per year through reduced hospitalizations,
shorter hospital stays, fewer ER visits, and better adherence to medication and preventative care
recommendations. Our research also illustrated possible targets for future advocacy, including
SCD screening for immigrants to the United States, CHW programs targeted at high-risk young
adults, and expanded programs into underserved, rural areas with higher barriers to care.
2. BACKGROUND
Sickle cell disease (SCD) is a genetic blood disorder that causes red blood cells to deform into a
sickle shape, resulting in serious pathophysiological issues, including anemia and a variety of other
problems.[1-6] An estimated 100,000 Americans live with SCD, and the majority are African
American or Hispanic.[7] One out of every 365 Black or African American newborns have SCD,
and 1 out of every 16,300 Hispanic-Americans have SCD.[6] Although infant and child mortality
related to SCD has decreased, a sickle cell patient’s typical life expectancy is 25 years shorter than
the average American.[8]
The distorted red blood cells associated with SCD are more likely to rupture prematurely, which
leads to anemia. The sickle-shaped blood cells can also stick together and cause painful blockages
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in vessels that carry blood to vital organs. These blockages can cause acute and chronic pain[9-14]
and acute lack of blood flow to cause pulmonary, neurologic, ophthalmic, and cardiovascular
complications.[15-25] The disease is chronic and progressive and can result in organ damage and
failure, neurocognitive impairment, renal disease, acute chest syndrome, pulmonary hypertension,
stroke, and other complications that require comprehensive, multidisciplinary care to manage.[26]
SCD is a significant emotional and financial burden on patients and their families.[26]
While there is no cure for those with SCD, there are treatments that can relieve pain and prevent
complications. As with many chronic conditions, successful management and treatment depends
in large part on the amount of community-based health care workers available to offer support for
individuals in need.[27-29] SCD patients face many barriers to quality healthcare because of the
chronic and debilitating nature of the disease and its relative rarity.
Managing care for SCD and its comorbidities can be challenging, particularly in areas of the United
States where barriers to care are elevated, and many patients lack the support needed to manage
the disease.[26, 30-32] Community health workers (CHWs) are generally defined as “nonclinicians who work with medically and socially complex individuals from underserved
communities to help bridge to medical services to improve patient healthcare engagement, selfmanagement, treatment plan adherence, and health outcomes.”[33] CHWs are critically important
for improving health care and health outcomes for many chronic conditions including the
management and treatment of SCD.[31, 33-43] As recent experiences with COVID-19 have
demonstrated, CHWs are a critical but “endangered” part of health care infrastructure,[29] and as
the CHW network is weakened, concerns for individuals with SCD rise.
3. OBJECTIVES
This report’s overall objective is to provide an overview of the supply, demand, and scope for
CHWs and health navigators (HNs) regarding access to care for individuals with SCD.
Specifically, the study has four aims: (1) conduct an overview of literature about barriers to care
in SCD; (2) provide an overview of the existing CHW landscape concerning SCD; (3) conduct a
“gap analysis;” and (4) estimate potential cost savings of a CHW program for SCD patients. The
report is divided into six remaining sections: Section 4 provides a detailed overview of access
barriers; Section 5 describes the role of CHWs in bridging some of these barriers; Section 6
describes the methods and results of the supply-demand gap analysis; Section 7 discusses CHW
training and regulation; Section 8 discusses the role and benefit of the Sickle Cell Disease
Association of America (SCDAA); and Section 9 describes opportunities for advocacy and change.
4. BARRIERS TO CARE
A comprehensive literature review was conducted to determine the key barriers to care for sickle
cell patients in the United States. Some barriers occur on a patient level, including economic
factors, insurance, and family or community support. Other obstacles are related to the health
system and the biases of providers toward SCD care. Key literature sources were identified in
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PubMed. Additional sources, including reports from national and state-level health organizations
and CHW programs, were identified via a more general search. The review focused on the past ten
years of published material, including materials published in peer-reviewed journals and reports
and other unpublished materials identified via searches roughly corresponding to the sub-headings
shown below.
4.1 Access to Comprehensive Care
Pediatric SCD patients often receive care in comprehensive sickle cell care centers, but there is a
shortage of comprehensive care for adults with SCD in the United States.[44, 45] Patients with
SCD benefit from access to hematologists and other specialists who can initiate and monitor
hydroxyurea and blood transfusion treatments to prevent subsequent disease complications.
Access to these specialists is limited, and it significantly impacts hospitalization and mortality
associated with SCD-related complications.[44]
SCD patients without access to consistent, high-quality care from hematologists, primary care
physicians, and comprehensive care centers have significantly higher hospital utilization rates than
patients with access to these resources.[46] A 2012 study showed that patients living farther from
comprehensive SCD care providers had higher emergency department rates than those located in
closer proximity to comprehensive care providers.[47] Young adult patients experience additional
challenges when transitioning to adult care, including increased rates of SCD complications and
acute care utilization, less preventative care, higher mortality risk, and financial stressors.[48-52]
A 2015 study compared medical records of SCD patients five years before and five years after the
establishment of a comprehensive SCD care center. After the SCD center was established, annual
hospitalizations per patient dropped from 2.4 per year to 1 per year. The length of hospitalization
decreased by 50%, and readmission rates were reduced by 33%. The proportion of eligible patients
receiving appropriate hydroxyurea treatment increased from 30% to 90%.[45] This is one example
of evidence that interventions improving access to care can positively impact patients’ lives and
reduce high-cost emergency care utilization.

4.2 Insurance Coverage and Economic Factors
Insurance coverage also affects access to care. A considerable proportion of SCD patients are
insured through Medicaid and Medicare programs.[44, 53] Patients who are publicly insured
through Medicaid or Medicare have more difficulty accessing specialist care. Lack of specialist
care leads to higher inpatient hospital admission rates.[44, 54] Publicly insured SCD patients have
more emergency room visits than SCD patients with private insurance, and account for over 75%
of SCD hospitalizations.[46, 47] Publicly insured patients also had the highest rehospitalization
rate among these patient groups.[53] SCD was the fifth most common diagnosis associated with
Medicaid super-utilization, defined as four or more hospital stays per year.[55] SCD patients
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residing in states with a higher percentage of publicly insured individuals are likely to experience
more difficulty accessing specialist care.
4.3 Provider Knowledge and Education Gap
Even when SCD patients are able to access care, providers often lack disease-specific education
and guidelines for how to appropriately treat SCD, in part because sickle cell is relatively rare.[5659] There were no comprehensive, evidence-based guidelines for the management of SCD until
2014 when the National Heart, Lung and Blood Institute (NHLBI) published guidelines.[57] These
guidelines appear to have had a relatively small impact on provider knowledge and behavior. A
2019 study by Masese et al. found that many hospitals do not have standardized protocols for
managing sickle cell-related pain, and 67% of providers were not aware of the NHLBI guidelines
published five years prior. Some primary care providers and hematologists provide individualized
care plans with patient-specific instructions for opioid dosing in the emergency department, but
only 50% of providers reported using these protocols, and these protocols simply do not exist in
most institutions.[58, 60]
Although some treatments are available to prevent SCD-related complications, they are often
underutilized. Rates of severe SCD complications can be reduced by hydroxyurea treatment, but
it is often under prescribed, and disease-modifying therapy like chronic transfusion has many
limitations.[52, 61] Hematopoietic stem cell transplant and gene therapy have great promise but
are costly and not universally available.[26, 61] Three new medications that can reduce the severity
of SCD have been approved by FDA since 2017, but they have been slow to gain wide
utilization.[61, 62]
4.4 Opioid Restriction and Regulation
The opioid crisis has also affected access to care for SCD patients. Many hospitals have policies
limiting access to pain medications, and doctors are hesitant to prescribe opioids due to concerns
surrounding the opioid epidemic and fears of enabling opioid addiction.[26, 58, 59, 63] Healthcare
providers dismiss sickle cell patients as drug seekers and assume that patients are overstating their
pain level.[64] These factors lead to delayed or inadequate treatment of pain, contributing to the
high rate of hospital readmission and distrust in medical providers among SCD patients.[48, 58,
59] Doctors’ assumptions about the high probability of opioid addiction in sickle cell patients are
largely unfounded. A 2016 analysis of the CDC’s Multiple Cause of Death database found only
95 opioid-related deaths among SCD patients between 1999 and 2013.[64]

4.5 Healthcare Disparities
In addition to other care barriers, sickle cell patients experience discrimination stemming from
misconceptions about SCD and racial bias. A vast majority of SCD patients are non-white because
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of the hereditary origin of the disease. A 2013 study of nationally representative ED data found
that sickle cell patients experience wait times 25% longer than the general population, most of
which was attributable to race.[65] African American SCD patients perceive a significantly higher
level of racial discrimination than African Americans with other conditions and report feeling that
racial bias has an adverse effect on the quality of care received.[66, 67] Misconceptions about SCD
often lead physicians to underestimate the severity of a patient’s pain.[26, 68] ED providers with
strong negative attitudes toward sickle cell patients were 20% less likely to re-dose opioids to
address uncontrolled pain.[69]

5. COMMUNITY HEALTH WORKER PROGRAMS
5.1 Community Health Workers
Community health workers (CHWs) are trained community members who act as liaisons between
healthcare providers, social services, and patients in the community.[20, 70] Their primary role is
to facilitate access to healthcare and health information to improve community members’ health
outcomes. CHWs are also referred to as community health advisors, patient navigators, and lay
health advisors.[33, 71] The scope of practice for a CHW varies depending on the needs within
the community. The role can include providing culturally appropriate health education, acting as
mediators between communities and health systems, making home visits, coordinating patient
care, and improving access to community resources.[70, 72]
CHW programs are often targeted toward underserved, disadvantaged patient populations with the
goal of improving prevention or management of chronic conditions. There is considerable
evidence supporting CHW programs’ effectiveness in assisting with management and prevention
of diabetes, hypertension, asthma, and cancer.[72-87] To date, research on the significance of
CHWs has predominantly focused on the management and prevention of common chronic
diseases, but patients with other complex, chronic diseases like sickle cell disease can also benefit
from CHW programs.[33] In the context of the barriers to care described above, the approximate
alignment between barriers to care and the role of CHWs is shown in Figure 5-1.
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Figure 5-1. Role of CHWs in addressing barriers to sickle cell disease care

5.2 Health and Cost-Benefit of CHW Programs
CHW programs create tangible and significant improvements in glycemic control in diabetic
patients, cancer screening rates among high-risk populations, pediatric asthma management, and
hypertension control. These interventions also provide cost benefits by preventing the progression
of chronic diseases and reducing preventable ER visits, hospitalizations, and hospital
readmissions.[72, 74, 83, 84, 86, 87] CHW intervention drives care from high-cost urgent care and
emergency settings to lower-cost primary care and specialist care settings.[72, 86]
There is considerable variation in the estimated cost-benefit of CHW programs, due mainly to
heterogeneity in the target population, program structure, and resources available to CHWs.[8890] Despite differences in study design and economic perspective, evidence to date indicates that
CHW programs are cost-effective for both adults and children (Table 5-1). Critical studies of
return on investment (ROI)1 include: $1.80 ROI for cardiovascular disease prevention for every
dollar invested;[91, 92] $2.28 saved per dollar invested annually for CHW program aimed at
improving care management and access for underserved residents in Denver;[86] $1.84 – $3.09
ROI for every dollar invested in CHW programs supporting chronically ill Medicaid patients;[90]
$1.09 return on investment for every dollar invested in a pediatric asthma management CHW
program;[93] and $2.30 ROI for every dollar invested in CHW-led cancer outreach.[94] Overall,
across all types of programs, CHWs appear to be associated with ROIs in the neighborhood of 2.0,
1

Defined here as the return associated with $1.00 investment or expenditure.
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which implies that one can expect to achieve benefit of about double the cost. However, some
studies have also suggested that CHW program ROIs are associated with a “ramp up” time, with
ROIs generally increasing in each following implementation.[95] Thus, CHW programs require
sustained investment over time to achieve higher ROIs.
Table 5-1.
CHW Programs Return on Investment (ROI)
Patient Population
Underserved & chronically ill
Cancer screening & prevention
Asthma
Cardiovascular disease prevention

ROI
$1.84 – $2.28
$2.30
$1.09
$1.80

Though not specific to SCD, the studies cited above show the benefit of CHW programs for
managing complex health conditions for high-need individuals across the lifespan. SCD patients
are high-need, chronically ill patients with complex needs, many of whom are publicly insured.
SCD patients also need consistent disease management and appropriate preventative care to avoid
or delay the development of potentially fatal organ failure, acute chest syndrome, and stroke.[26]
6. DEMAND AND SUPPLY GAP ANALYSIS
6.1 Demand for Sickle Cell Care
The demand for sickle cell care varies by state, and a key objective of the analysis was to determine
which states are “hotspots” for the disease. The most recent available state-level SCD population
estimates were provided in a 2010 study by Hassell et al., which estimated the number of
individuals with SCD based on the 2008 Census.[7] To generate an updated SCD population
approximation, we estimated the number of individuals born with SCD and who died of SCD
complications in the intervening years between 2008 and 2016. The annual birth rate of newborns
with SCD by state was extracted from a study by Therrell et al.[96] The number of SCD-related
deaths was approximated from the Centers for Disease Control (CDC) WONDER mortality
database.[97]
The exact prevalence of SCD among immigrants to the United States is difficult to estimate
because of the lack of SCD screening upon entry. Though immigrants with SCD enter the United
States from many countries, this analysis focused on estimating the number of SCD patients
immigrating from Africa, representing much of the population requiring care.
A 2008 United Nations report estimates that 15 million people in Africa suffer from SCD,
representing 1.25% of the total African population.[98, 99] Immigration statistics from 2016
showed that approximately 618,000 newly arrived immigrants entered the US in 2016, and about
10% of those individuals were from Africa.[100, 101] Assuming that 1.25% of the African
immigrants entering the United States in 2016 had SCD, about 740 individuals with SCD entered
the United States and required care. This may be a slight overestimation because mortality rates
among children with SCD reach 50-90% in some African communities. The majority of
██ ©Avalon Health Economics LLC | Morristown, NJ | 862.260.9191 | Page 8 of 33

immigrants are adults, and prevalence in this age group is lower than in younger patients.[102,
103]
The distribution of demand varies considerably across states, as shown in Figure 6-1. The ten states
with the largest population of individuals with SCD are Florida, New York, Texas, Georgia,
California, Maryland, New Jersey, North Carolina, Louisiana, and Illinois.[7, 96]

Figure 6-1. Estimated Population with sickle cell disease by state.

6.2 Supply of Community Health Workers
An estimated 54,760 CHWs are employed in the United States.[104] CHWs are most commonly
employed in California, New York, Massachusetts, Texas, and Florida (Figure 6-2). CHWs are
employed by social advocacy organizations, community relief organizations, and social assistance
services, outpatient care centers, and family services.[104] These estimates are provided by the
Bureau of Labor Statistics, but it should be noted that the lack of uniform terminology for CHW
makes labor statistics difficult to estimate accurately.[74] These services can significantly reduce
the challenges that SCD patients face. CHW programs specific to SCD have been implemented in
a limited number of locations, but the expansion of these services has the potential to improve
patient outcomes and reduce costs.[33]
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Figure 6-2. Employed CHWs by State.

6.3 State-Level Gaps in SCD Care
Ten key indicators of gaps in SCD care were selected based on the barriers to care described above.
The goal of selecting these indicators was to choose metrics that can be quantified and compared
across states. These metrics can be combined to provide an overall assessment of deprivation,
indicating the degree to which there may be a greater need for care.
1. Ratio of SCD patients to employed CHWs. Patients living in states with a higher patient to
CHW ratio likely have little to no access to CHW support. CHW support can address
barriers to care on all levels (see Figure 5-1).[104]
2. Ratio of SCD patients to hematologists. Patients living in states with a higher patient to
hematologist ratio may have more difficulty connecting with a specialist and will likely
have to travel farther to access a provider. The approximate number of hematologists in
each state was extracted from provider listings compiled by the American Society of
Hematology.[105] This metric will be an overestimate of expert resources, because many
hematology providers actually treat SCD.
3. Licensed physicians per 100,000 population. The availability of licensed physicians
provides a picture of how the supply of licensed physicians matches up with the demand
for care. In states where the number of licensed physicians per 100,000 population is lower,
patients may have to travel further or wait longer for preventative, specialist, or emergency
care.[106]
4. Percentage of population living in rural areas. In states with a high percentage of the
population living in rural areas, patients will likely have to travel farther to find primary
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care and specialist providers. Rural areas are more likely to have a scarcity of clinics and
hospitals and are less likely than urban counterparts to have access to telehealth
services.[107, 108]
5. Percentage of high need and multimorbid patients without care due to cost. Care is less
affordable for high need and multimorbid patients in some states than others. High need
individuals are more likely than the average adult to have insurance but are more likely to
forgo doctor visits and prescription medication than average adults due to cost. High need
patients report the most difficulty affording care in states that did not expand their Medicaid
programs under the Affordable Care Act.[109] Though this metric is applicable to all high
need and multimorbid patients, it also applies more specifically to SCD patients because a
high percentage of publicly insured SCD patients live with comorbid illnesses.[26]
6. Percentage of high need and multimorbid patients without a source of usual care. This
metric provides a picture of whether patients with complex health needs are likely to lack
a source of usual care.[109] Though this metric is applicable more generally to high need
and multimorbid patients, we assume that access to care difficulties will also apply to the
subset of SCD patients
7. Official Poverty Measure (OPM). The OPM is a Census poverty metric that compares
income to a poverty threshold determined by family size and other factors.[52] A higher
proportion of population below the poverty line suggests that patients will likely have more
difficulty affording care.
8. Multidimensional Deprivation Index (MDI). The MDI is a metric recently developed by
the United States Census Bureau that includes six dimensions: standard of living,
education, health, economic security, housing quality, and neighborhood quality. This
metric includes aspects of lifestyle that also impact healthcare access not captured in our
other indicators. Housing quality, neighborhood quality, and standard of living can affect
an individual’s proximity to care, the ability to afford care, the amount of social support
for adherence to medication, and other factors. Education can impact an individual’s health
literacy.[110]
9. Percent of population publicly insured. Patients who are publicly insured are more likely
to seek high-cost emergency care and less likely to have a consistent source of care.[46,
109]
10. Percent of population uninsured. Uninsured patients are more likely to avoid seeking any
type of healthcare and seek high-cost emergency care when urgent complications arise.[46]
They are also less likely to have a primary source of care than their insured
counterparts.[109]
State-level data on each metric was compiled for all 50 states. Only 25 states have an estimated
SCD population over 1,000, so the care gap analysis focused on only the states with over 1,000
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SCD patients. In order to compare this data across states, thresholds were created to differentiate
states where barriers to care were likely to be considerably higher than in other states. These
thresholds were determined for each metric based on reviewing the data and identifying where
data appeared to be materially different from the state nearest in number (Table 6-1). For example,
the proportion of the population qualifying as deprived on the Multidimensional Deprivation Index
scale ranged from 10%-22% among the states with the top 25 largest populations of sickle cell
patients. 18%-22% of the population was considered deprived on the MDI in the nine states with
the highest deprivation. The remaining 16 states have a materially lower proportion of the
population below the threshold and range from 10%-16%. Full results are shown in Appendix A.
Table 6-1
Thresholds defining gaps in care.
Metric
Patients/CHW
Patients/Hematologist
Physicians/100,000 Population

Threshold
>4
>100
<350

Percentage of population living in rural
areas.
High Need Patients without Source of
Usual Care
Uninsured

>25%

Publicly Insured

>35%

Population below official poverty
measure (OPM)
High Need Patients Skipping Visits
Due to Cost
Multiple Deprivation Index (MDI)

≥ 20%

>23%
>10%

>15%
>16%

Source of Data
Bureau of Labor Statistics [104]
American Society of Hematology [105]
Young et al., Census of Actively Licensed Physicians in the
United States [106]
United States Census 2010 [111]
Behavioral Risk Factor Surveillance System (BRFSS),
Radley (2017) [109]
American Community Survey, Kaiser Family Foundation
[112]
American Community Survey, Kaiser Family Foundation
[112]
American Community Survey 2017 [110]
Behavioral Risk Factor Surveillance System (BRFSS),
Radley (2017) [109]
American Community Survey 2017 [110]

These thresholds enabled comparison of probable gaps in care across the states. Each metric for
which a state met the definition of a potential care gap counted as a single point on the “care gap”
scale. Total care gap scores ranged from 1 to 10 and are presented in Figure 6-3. States with a
higher score and, therefore, more gaps in healthcare for SCD patients can reap greater benefits
from connecting patients to CHWs. According to this scoring system, the states predicted to have
the most significant gaps in care are Mississippi, Louisiana, Georgia, Arkansas, Texas, and
Alabama. Louisiana, Georgia, and Texas are also among the top ten states with the most SCD
patients and include over 8,000 SCD patients who are predicted to have difficulty accessing care.
The full results are shown in Appendix A.
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Figure 6-3. SCD healthcare gaps by state.

A key limitation of this predictive scoring system is that it does not include the effects of providerlevel barriers, such as lack of SCD-specific knowledge and racial biases. It is difficult to assess
provider-specific barriers on a state level because they are unique to each provider. Not
surprisingly, research indicates that more exposure to SCD patients and education on SCD
management is associated with greater comfort managing SCD care.[56] This predictive scoring
system also does not include the effects of opioid restriction and regulation because policies and
laws regarding opioid prescriptions vary considerably by state, hospital, and provider.
7. TRAINING AND OCCUPATIONAL REGULATION
Though CHW programs have proven effective in many settings, legislation and occupational
regulation are limited.[44] Inconsistent funding and training policies make it much harder to
develop and sustain a CHW workforce. A 2015 policy brief published by the CDC emphasizes the
importance of policies that formalize funding, CHW training, and CHW certification. High-quality
training programs, clearly defined scope of practice, systems for supervision, and continuing
education are critical elements of successful and sustainable CHW programs. The integration of
CHW programs into healthcare systems and creating a reimbursement structure will help make
CHW programs more sustainable.[71, 113] These recommendations are echoed throughout CHW
research.[114]
As of December 2015, 15 states are developing or have established formal training and
certification programs for CHWs. Requirements for certification vary across the state, and
certification is not mandatory in all states. Common requirements for CHW certification include:
(1) developing a knowledge base on healthcare, health behaviors, and disease-specific concerns;
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(2) developing communication, advocacy and interpersonal skills; and (3) understanding
professional ethics and responsibilities.[71, 115]
8. BENEFITS OF SICKLE CELL DISEASE ASSOCIATION OF AMERICA (SCDAA)
8.1 SCDAA CHW Program
The Sickle Cell Disease Association of America (SCDAA) is a key part of the effort to improve
the care and quality of life of individuals with sickle cell disease. Supported by a grant from the
U.S. Department of Health and Human Services, SCDAA’s Sickle Cell Disease Newborn
Screening Follow-up Program connected 7,600 individuals with core and supportive services
between 2018 and 2020.[116] SCDAA’s CHW program is a significant part of the effort to connect
patients with care. Between 2018 and 2020, SCDAA trained 160 CHWs across 17 states (Table 81). CHWs were trained in 60% of the top 10 states with the greatest predicted gaps in care, and
80% of the states with the greatest estimated number of SCD patients (Table 8-2).
Table 8-1.
SCDAA Coverage in States with Greatest Predicted
Care Gaps
Member
Trained
States
Organizations
CHWs
Mississippi
No
No
Louisiana
Yes
Yes
Arkansas
No
No
Georgia
Yes
Yes
Alabama
Yes
Yes
Texas
Yes
Yes
Florida
Yes
No
North Carolina
Yes
Yes
South Carolina
Yes
No
Tennessee
Yes
Yes

Table 8-2.
SCDAA Coverage in States with Greatest Estimated
Number of SCD Patients
Member
Trained
States
Organizations
CHWs
Florida
Yes
No
New York
Yes
Yes
Texas
Yes
Yes
Georgia
Yes
Yes
California
Yes
Yes
Maryland
Yes
Yes
New Jersey
Yes
Yes
North Carolina
Yes
Yes
Louisiana
Yes
Yes
Illinois
Yes
No

Although there are no nationally consistent training programs, certain elements have been proven
to improve outcomes for the populations they serve. SCDAA training aligns well with state
recommendations and evidence-based training frameworks presented in the research. Key
elements highlighted in research and SCDAA’s training program include: (1) Development of
technical competency including general and disease-specific health knowledge;[71, 89, 115, 117]
(2) development of social competency, including cultural competency, communication, and
advocacy skills;[71, 115, 117] and (3) understanding professional ethics and responsibilities.[71,
89, 115] SCDAA’s training program provides modules of disease-specific training on SCD issues
in childhood, adolescent transition, and adulthood.
Research also emphasizes the importance of supportive and collaborative supervision for training
and retention of CHWs.[118, 119] SCDAA provides specialized training to supervisors to help
them develop management skills and further the professional development of the CHWs under
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their management. The training also includes a discussion of appropriate workload, barriers to
CHW effectiveness and success, and ways to make supervision collaborative.[120]
8.2 Estimated Annual Healthcare Cost Savings Per Patient
Estimating anticipated healthcare cost savings from literature is challenging given the dearth of
economic studies of CHW programs, particularly in SCD. In this section, we identify studies
with similar patterns of care and interventions, and estimate the healthcare costs that could be
saved by CHW intervention for individuals with SCD.
SCD-related healthcare costs are considerable. A 2020 claims study of healthcare resource
utilization among patients with SCD estimated the average annual cost of SCD care to be
$20,206.[121] Using this study as an estimate of baseline cost, we sought to estimate the savings
that CHW support could provide in terms of reduced hospitalization, fewer ER visits increased
adherence to hydroxyurea treatment and monitoring.
Inpatient Hospitalization
To our knowledge, there are no economic studies of CHW intervention for SCD. To approximate
this population and the benefits of a CHW program, we searched for studies of CHW programs
treating a similar chronically ill population of primarily African American individuals who were
publicly insured. A 2020 study by Vasan et al. assessed the impact of a CHW program on
hospitalization rates of disadvantaged patients with multiple chronic health conditions. The study
pooled the results of three clinical trials and found that two weeks to six months of CHW
intervention reduced hospitalizations by 25% and length of hospitalizations by 15%.[122] This
results in an estimated cost savings of $4,876 per patient per year.
Emergency Department
A 2009 study found that CHW support decreased ED visits by 23% in among urban African
Americans with diabetes.[123] Shah et al. (2020) found that average ER costs totaled $402 per
year.[121] Assuming that CHW intervention could decrease ED visits by 23%, ER costs will
reduce to an average of $310 per year, which results in an average savings of $92 per patient per
year.
Preventative Care & Hydroxyurea Treatment
In addition to preventing hospitalizations, CHWs advocate for appropriate hydroxyurea
treatment and monitoring. Treatment with hydroxyurea will increase pharmacy and outpatient
monitoring costs, but has been shown to decrease SCD-related hospitalizations.[124, 125]
Appropriate adherence to hydroxyurea treatment and monitoring has been shown to reduce
hospitalizations related to sickle cell crises by as much as 32% and overall crisis rates by as
much as 68%.[125, 126] A pediatric study found that hydroxyurea increased outpatient costs by
$1,376 per patient, but decreased inpatient costs by 31%. The study also speculated that these
savings would only grow with patient age.[124] Assuming that CHW programs could improve
hydroxyurea adherence by 30%, cost savings would reach an average of $1,004 per patient.
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Total Estimated Healthcare Cost Savings
CHW intervention has the potential to impact many areas of a patient’s health and life. The cost
savings described above show several avenues of cost savings that the average patient with SCD
might experience with CHW support. The total cost savings per patient are estimated to be $5,973
per patient (Figure 8-1). Notably, even if the CHW program was 80% less effective than we
anticipate in these estimations, cost savings would still total over $1,000 per patient.

Figure 8-1. Estimated healthcare savings per patient.

9. OPPORTUNITIES FOR ADVOCACY AND CHANGE
9.1 SCD Screening for United States Immigrants
The immigrant population is particularly vulnerable because these individuals often do not have a
connection to the United States health system upon arrival.[127] There are often language or
cultural barriers that make it more difficult for immigrants to enter the US healthcare system.
CHWs are uniquely equipped to assist immigrant populations because of their shared culture.
Chronic disease management and prevention programs led by CHWs have proven to be effective
in many immigrant communities.[127-130]
Immigrants with SCD pose an additional challenge because many have not been diagnosed. The
majority of the incident population of individuals with SCD immigrate from Africa. Over 75% of
all infants born globally with SCD are born in Africa, but the mortality rate for children with SCD
under the age of 5 is over 50%.[15] The accuracy and extent of data on individuals with SCD in
Africa are limited by the fact that many individuals remain undiagnosed or are born outside of a
hospital setting.[131]
Immigrants with SCD have unique needs because they must be screened, diagnosed, and directed
toward healthcare practitioners to assist them with managing care. Immigrants to the United States
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are required to undergo medical examination upon entry to the United States, though the exact
protocol for examination varies by state.[132] This includes screening and vaccination for
communicable diseases that may require follow-up care such as tuberculosis, HIV, and
hepatitis.[133, 134] Immigrants are not screened for SCD, which delays diagnosis.
The impact of failure to screen for SCD is illustrated in a study of individuals immigrating to Italy.
The study found that most immigrants were diagnosed with SCD only due to an acute clinical
event that required emergency care. The remainder were identified as a result of non-emergent
SCD symptoms or SCD-related pregnancy complications. Screening of high-risk individuals could
prevent life-threatening SCD-related acute events and pregnancy complications before they
occur.[135] Screening is particularly important for infants, who should be treated with
prophylactic antibiotics to reduce SCD-related mortality.[96] Screening programs for SCD are
both low cost and effective for identifying individuals with SCD.[136]
In addition to a national immigrant screening program, CHW programs targeted toward
immigrants with can improve their understanding of their SCD diagnosis and connect them with
resources to effectively manage the disease. Early diagnosis allows immigrants with SCD to make
informed decisions about the state that they choose to settle in. New York, California, Texas,
Maryland, New Jersey, Virginia, Massachusetts, Georgia, Minnesota, and Florida receive the
largest number of immigrants from Africa each year.[137] Our analysis indicates that immigrants
may experience higher barriers to care in Texas and Georgia than in other states, so immigrants
may prefer not to settle in those states. CHWs can help immigrants with these important decisions
through health education and support.
9.2 Specialized Programs for High-Risk Young Adult Patients
A significant gap in healthcare exists for young adults with SCD transitioning from pediatric to
adult SCD care. The transition from pediatric care requires connecting with new providers and
sources of care when many patients also experience an increase in SCD complication rates.
Difficulty accessing new providers leads to a gap in preventative care with corresponding higher
acute care utilization, greater mortality risk, and financial stress.[48-52]
The extent of this gap is difficult to quantify for all states because of the lack of comprehensive
data collection on SCD in the United States. Therefore, a smaller subgroup analysis was conducted
for two states with a high burden of SCD: California and Georgia. Since 2015, the CDC has
collected detailed data on healthcare resource utilization for different patient age groups. When
data from Georgia and California were combined, the sample included 12,706 SCD patients,
representing about 13% of SCD patients in the United States.[138] The data summarized in Figures
5-1 and 5-2 show that hospital admissions per patient and the number of emergency department
visits per patient increase dramatically when patients enter the 20-29 age group.
Programs supporting the transition of care for SCD patients can improve adolescent patients’
health outcomes and quality of life. A 2019 study by Smith et al. reports on the implementation of
a transition program for adolescents with SCD. Patients were connected with a team of adult and
pediatric practitioners, an educational coordinator, and a clinical psychologist. Patients over the
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age of 15 were also assigned a CHW, referred to in this study as a patient navigator. Before
implementing the program, only 50% of patients visited an adult provider within six months of
high school graduation. After implementing the program 100% of patients visited an adult provider
within six months of graduation, and 78% continued care in the adult clinic after the first visit.[139]
This study showed that elements such as health education, assistance with care coordination, and
individualized support and reinforcement significantly improved the number of young adults
continuing care. CHWs are trained in all of these areas and can play a crucial part in the transition
from pediatric to adult care.
Support is particularly important for young adults who move out of their current area of care to
enter the workforce or continue their education. These patients lack connections within their new
community. A shortage of comprehensive sickle cell care for adults and a high likelihood of being
uninsured makes it more difficult for young adults to access adult care providers, increasing the
probability of failing to transition to adult providers.[140, 141] CHW programs linked with
colleges and trade schools would prevent young adult patients who choose to continue their
education from losing contact with the healthcare system.
Successful transition to adult care has a positive impact on healthcare costs. Adherence to
preventative and connection to the healthcare system reduces short-term reliance on high-cost
emergency room visits and hospitalizations. It also prevents future SCD-complications that might
have been prevented by consistent SCD care.[48-52]
Young adult SCD patients have unique needs that require additional support. CHW programs
designed to target this population can ensure that patients remain connected to the health system
and prevent costly hospital admissions and ER visits. Empowering young adults with SCD to
manage their condition can also lead to long-term health and cost benefits as they move into
adulthood.
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Figure 9-1. Hospital admissions by age group in SCD patients.
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Figure 9-2. Emergency department visits per SCD patient by age group.

9.3 Patients in Rural Areas with Provider Shortages
Rural areas generally have higher rates of chronic illness and a larger number of elderly residents
than urban communities and a corresponding higher demand for care. Unfortunately, rural areas
also have the lowest supply of licensed physicians.[142] Rural communities often have difficulty
attracting and retaining physicians due to lower salaries, urban-centric healthcare training, and
other factors. Rural areas are also more likely to have a scarcity of clinics and hospitals and
provision of emergency services is left to primary care physicians. Consequently, healthcare
providers, particularly primary care physicians, are both scarce and overburdened. The limited
number of locations for care force patients to travel further to visit a provider, which is made more
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difficult by the lack of public transportation options in rural communities.[107, 117, 143-145]
Rural patients are also less likely than their urban counterparts to have access to telehealth
services.[107, 108]. However, the major expansion of access to telemedicine during the COVID
pandemic includes a broad range of ordinary electronic devices and holds promise for reducing
the rural disparity in access to SCD care.
CHW programs can address these barriers to care because they are a uniquely flexible and
widespread workforce. CHWs can relieve provider shortages by shifting tasks from other
overburdened healthcare workers, including primary care physicians and nurses, and enable
more efficient use of available resources, which is especially important in under-resourced
areas.[117] CHWs are trained and trusted community members, which can be an important
factor in communities that are more socially isolated. CHWs have a unique understanding of the
patients’ cultural values and special needs, which translates to better program adherence and
greater receptiveness to health education.[143] The future of CHW programs lies in the
expansion of programs into underserved populations where barriers to care are highest.
10. ANALYSIS LIMITATIONS
This study has several limitations. The focus of this analysis was on predicting possible gaps in
SCD healthcare and on estimating possible cost savings associated with an SCD CHW program.
These care gaps were estimated from SCD data where possible, but the accuracy of the analysis
is limited by the accuracy of the data on which it is based. As noted previously, there is a lack of
recent state-specific data on individuals living with SCD, which made linear extrapolation from
older data necessary. This is unlikely to significantly impact the results of the analysis because
SCD rates in the United States have remained fairly stable over the twenty-year period between
1991 and 2010.[96] The estimated number of immigrants with SCD only considered individuals
immigrating from Africa, though this neglects individuals with SCD from other countries.[15]
This choice was justified by the fact that the 85% of people with SCD are born in Africa.[146]
Immigrants represent less than 1% of the total estimated individuals with SCD, and are unlikely
to effect the overall demand for SCD care across the United States.
Estimates of SCD care resources are similarly uncertain. State estimates of licensed physicians
and hematologists are likely correct on the order of magnitude, but not all licensed physicians or
hematologists are available or prepared to treat SCD patients. CHW employment statistics are
difficult to accurately assess due to the lack of uniform terminology and use of alternative names
such as “patient navigator.”
Due to the lack of studies on SCD-specific CHW programs, cost savings were estimated from
studies of non-SCD CHW programs or from SCD studies investigating other interventions to
improve patient care. These cost savings represent a ballpark estimation of likely per-patient
savings from the implementation of an SCD CHW program. Though these savings represent a
rough estimate, the estimated reduction healthcare utilization and related costs are consistent
with benefits of disease-modifying therapies like hydroxyurea, glutamine, and
crizanlizumab.[62, 124, 147]
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11. CONCLUSION
SCD is a complex, chronic condition that requires consistent management by comprehensive care,
but patients in many states face challenges to accessing care. These challenges are worsened by
factors such as distance from comprehensive care, the ability to afford care, insurance coverage,
education, and housing. Patients living in states with a high proportion of publicly insured
individuals who live in areas that are rural and impoverished will have more difficulty accessing
care. CHW programs have proven effective in addressing barriers to care for other chronic diseases
in disadvantaged populations by linking the community with healthcare resources, educating
patients and providers, and advocating for the needs of the community. This research demonstrates
that SCD patients have a clear need for additional support in managing their chronic disease and
that CHW support can reduce the barriers to receiving healthcare.
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Appendix A.
Demand and Supply Model Results
Table A1.
PREVALENCE
Est.
Number
of SCD
Patients
(2016)

Births/Year

Deaths/Year

Estimated
Immigration/Year
(2016)

Florida

9,009

224

49

28

New York

8,567

152

40

77

Texas

7,520

157

31

63

Georgia

6,159

163

36

35

California

4,904

99

33

73

Maryland

4,762

73

17

56

New Jersey

4,121

61

17

40

North Carolina

4,024

88

22

7

Louisiana

3,908

73

19

7

Illinois

3,808

86

24

10

Pennsylvania

3,725

75

15

4

Ohio

3,649

72

18

10

South Carolina

3,574

65

24

7

Michigan

3,272

59

16

10

Mississippi

3,194

62

14

7

Virginia

3,115

74

17

38

Alabama

2,845

57

19

7

Tennessee

2,108

48

12

7

Missouri

1,948

36

10

10

Massachusetts

1,945

39

4

37

District of
Columbia

1,639

0

3

4

Connecticut

1,281

26

4

4

Indiana

1,250

34

7

10

Arkansas

1,230

24

9

4

Wisconsin

1,119

25

5

4

STATE

Sources

[7, 96, 97]

[99-101, 137]
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Table A2.
CARE GAP METRICS
Patients/CHW

Patients/
Hematologist

Licensed
Physicians/100,000
Population

Florida

3

85

359

New York

2

36

476

Texas

2

55

280

Georgia

5

121

349

California

1

24

380

Maryland

4

64

502

New Jersey

3

55

416

North Carolina

5

49

382

Louisiana

6

301

361

Illinois

2

37

387

Pennsylvania

2

32

441

Ohio

2

47

401

South Carolina

11

223

383

Michigan

2

54

476

Mississippi

5

1,597

343

Virginia

5

54

450

Alabama

4

158

328

Tennessee

3

50

346

Missouri

1

46

423

Massachusetts
District of
Columbia

1

17

512

2

86

1,838

Connecticut

3

39

487

Indiana

1

32

426

Arkansas

4

154

334

Wisconsin

2

23

463

[104]

[105]

[106]

STATE

Sources
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Table A3.
CARE GAP METRICS
%
Rural*
Pop.

%
Uninsured

%
Publicly
Insured

Official
Poverty
Measure
(OPM)*

Florida

9%

13%

36%

14%

New York

12%

6%

38%

14%

Texas

15%

17%

28%

15%

Georgia

25%

13%

30%

15%

California

5%

7%

38%

13%

Maryland

13%

6%

30%

9%

New Jersey

5%

8%

30%

10%

North Carolina

34%

10%

33%

15%

Louisiana

27%

10%

38%

20%

Illinois

12%

7%

33%

13%

Pennsylvania

21%

6%

35%

13%

Ohio

22%

6%

36%

14%

South Carolina

34%

10%

35%

15%

Michigan

25%

5%

38%

14%

Mississippi

51%

12%

38%

20%

Virginia

25%

9%

25%

11%

Alabama

41%

9%

35%

17%

Tennessee

34%

9%

35%

15%

Missouri

30%

9%

30%

13%

Massachusetts
District of
Columbia
Connecticut

8%

2%

36%

11%

0%

4%

36%

17%

12%

5%

33%

10%

Indiana

28%

8%

32%

14%

Arkansas

44%

8%

42%

16%

Wisconsin

30%

5%

32%

11%

Sources

[111]

STATE

[112]

[110]
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Table A4.
CARE GAP METRICS

CARE GAP

High Need,
Multimorbid
Patients w/o Source
of Usual Care

High Need,
Multimorbid
Patients Skipped
Visit Due to Cost

Multidimensional
Deprivation
Index (MDI)**

Care Gap Score

Florida

24%

18%

14%

4

New York

18%

14%

18%

2

Texas

33%

18%

18%

5

Georgia

28%

19%

16%

6

California

25%

13%

19%

3

Maryland

17%

10%

14%

0

New Jersey

18%

14%

12%

0

North Carolina

24%

16%

14%

4

Louisiana

25%

17%

22%

8

Illinois

18%

12%

21%

1

Pennsylvania

15%

12%

15%

0

Ohio

20%

13%

15%

1

South Carolina

23%

18%

15%

4

Michigan

16%

15%

16%

1

Mississippi

26%

19%

20%

10

Virginia

24%

13%

11%

2

Alabama

23%

17%

21%

5

Tennessee

24%

16%

16%

4

Missouri

21%

13%

13%

1

Massachusetts
District of
Columbia
Connecticut

10%

8%

12%

1

25%

11%

22%

3

16%

11%

11%

0

Indiana

20%

15%

15%

1

Arkansas

22%

18%

19%

6

Wisconsin

18%

10%

10%

1

Sources

[109]

[109]

[110]

STATE
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