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ABSTRACT

Sickle cell anemia is a significant global health problem, affecting approximately 300,000 newborns each year,
yet it has received limited attention in public health policies and awareness programs. This study examines
policy responses and healthcare awareness initiatives for sickle cell disease, assessing the extent of their
coordination through a systematic review of policy documents, scholarly literature, and program evaluations
using a mixed-methods approach. The findings reveal substantial gaps in coordinated care: policy responses are
largely ineffective, health professional education standards are inadequate, and community awareness programs
are limited and poorly integrated into care. Policies vary widely across jurisdictions, and their implementation is
inconsistent, resulting in insufficient awareness among health professionals and the public, which negatively
affects emergency care and pain management. The study recommends an integrated framework combining
policy reform with culturally relevant community awareness programs. Effective change requires coordinated
strategies addressing social determinants of health, professional education, and community awareness. Models
such as Ghana’s coordinated screening and education approach demonstrate significantly better outcomes than
fragmented responses, highlighting the potential to improve health equity and reduce mortality rates among
populations affected by sickle cell disease worldwide.
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INTRODUCTION

Sickle cell anemia is one of the most prevalent inherited blood disorders worldwide, presenting a
significant public health challenge that intersects with complex issues of health equity, resource allocation, and
healthcare delivery. An estimated 20 million people are living with sickle cell anemia, with approximately
300,000 newborns affected annually (Thomson, 2023). The disease disproportionately affects people of African
descent, with sub-Saharan Africa accounting for 75% of cases, placing additional strain on economies already
challenged to allocate finite healthcare resources (Thomson, 2023; Egesa et al., 2022). Addressing healthcare
disparities and access issues is therefore central to improving outcomes for affected populations. Meanwhile,
communities impacted by sickle cell anemia often face systemic discrimination and long-standing barriers to
healthcare, exacerbating the clinical burden of the disease. Patients presenting with pain crises in emergency
departments frequently experience suboptimal care due to gaps in provider knowledge and implicit bias, while
access to comprehensive and specialized care remains limited because of geographic, financial, and systemic
obstacles (Lee et al., 2019).

Despite the established burden of disease and preventable mortality associated with sickle cell anemia,
policy responses have been inadequate. Funding for research, standards for clinical care, and implementation of
effective policies vary widely across jurisdictions, reflecting broader health inequities and historical
marginalization of affected communities. Existing policy and awareness initiatives often operate in isolation
rather than in a coordinated manner, limiting their effectiveness. Poor health outcomes persist, healthcare
providers frequently demonstrate knowledge gaps, and public awareness remains low, highlighting the need for
integrated strategies that combine legislative action with community education. Sickle cell anemia results from a
single-nucleotide mutation in the f-globin gene, which produces abnormal hemoglobin S. This genetic change
leads to the characteristic sickle or crescent shape of red blood cells under low oxygen tension, resulting in
chronic hemolytic anemia, vaso-occlusive crises, and progressive organ damage (Inusa et al., 2019).
Management has improved considerably over recent decades, with hydroxyurea, L-glutamine therapy, voxelate,
and emerging gene therapies offering substantial benefits for patients (Abboud, 2020). Nevertheless, significant
gaps remain in treatment access, quality of care, and long-term disease management.

The prevalence and distribution of sickle cell anemia are closely linked to human migration patterns and
the evolutionary selective pressure of malaria. The disease is most common in sub-Saharan Africa, where
newborn prevalence can reach 2% in certain populations. Outside Africa, affected populations are found in India,
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the Mediterranean, the Middle East, and among diaspora communities in the Americas and Europe (Egesa et al.,
2022). The economic burden is substantial, encompassing direct medical costs—such as emergency visits,
hospitalizations, outpatient care, and drug treatments—as well as indirect costs related to lost productivity,
educational disruption, family strain, and premature mortality. In high-income countries, lifetime healthcare
costs per person with sickle cell disease can exceed $1.7 million, demonstrating the far-reaching financial impact
of the disorder (Johnson et al., 2022).

Given these challenges, this study investigates the intersection of public policy and healthcare
awareness in addressing sickle cell anemia. It explores how current policies function across different
jurisdictions, assesses the state of awareness initiatives, and identifies opportunities to integrate these efforts to
create synergistic effects. By examining existing gaps and proposing coordinated strategies, this research aims to
provide a framework for enhancing health outcomes, improving equity, and reducing the social and economic
burden of sickle cell anemia.

LITERATURE REVIEW
Public Policy Research

Federal and state policy provides a legal framework within which the management of sickle cell disease
operates in the United States, and their implementation varies radically across jurisdictions. The Sickle Cell
Disease Treatment Act (first authorized in 1972, and reauthorized each year) funds comprehensive patient care
centers, research and education activities on a federal level. Its latest reauthorization still contributes to these
funding endeavors and has factored in quality improvement and health equity considerations (National
Academies of Sciences et al., 2020).

In comparing international policies, it can be noted that countries have taken disparities in responding
due to their design of the health system, resources at their disposal, and their political priorities. Indicatively, the
National Health Service of the United Kingdom is working on standardized care pathways on sickle cell disease,
which benefit the NHS in providing some level of consistency in regional service delivery (Martinez et al.,
2020). On the other hand, most low- and middle-income countries with a high burden of disease do not have a
coherent or comprehensive policy framework for sickle cell disease management. Instead, they usually support
disjointed programs, often bolstered by international donors.

Studies on the efficacy of policies show that a full-service approach offering medical treatment with
psychosocial support, genetic counseling, and community outreach is more effective than fragmented service
delivery models (Pan et al., 2025). However, sustainability problems remain, as most programs are reliant on
funding models that offer no real long-term planning and continuity of care.

Healthcare Awareness Studies

Public awareness levels and surveys repeatedly show that levels of knowledge about sickle cell anemia
are exceedingly low among the general populace, which has serious implications for community education,
advocacy, and policy development. According to the recent national surveys, less than 25% of adults can identify
basic information about sickle cell disease, including inheritance, clinical characteristics, and treatment (Adigwe,
2022).

Healthcare provider knowledge assessments demonstrate critical deficiencies in clinical knowledge and
competency, particularly if limited encounters with patients with sickle cell disease are few. Emergency
Medicine physicians, frequently the first order of contact for patients in crisis, demonstrate significant lack and
inadequacies in pain management standards and crisis management protocol (Taylor et al., 2024).

Community-based awareness program evaluations indicate promising results when programs are
designed and implemented within a community capacity-building ethos. Successful programs have included
local community leadership, culturally relevant messaging, and partnerships with authoritative community
institutions (ie, Faith-based organizations, community health centers).

Integration of Policy and Awareness

Theoretical frameworks for integration are based on health promotion theory, policy implementation
science, and social ecological models that depict multi-level approaches to intervention (Seward et al., 2021).
Indeed, the proposed frameworks emphasize that effective approaches for complex health problems should
deploy simultaneous intervention strategies that target individual, organizational, community, and policy levels.

Identifying case studies of successful integration provide some evidence in terms of coordinated
approaches that achieve better outcomes than their singular approaches, although they do not provide conclusive
data. The most convincing example operates in Ghana, where national policy to provide universal newborn
screening is complemented with community education programs and provider training approaches.
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METHODOLOGY

Research Design: This study utilized the systematic review with mixed methods to understand the
relationship between public policy and healthcare awareness in the area of sickle cell anemia. The systematic
review methodology is used to conduct a complete literature review such as using systematic search strategies,
explicit criteria to include or exclude articles, and a standardized data extraction method.

Data Sources and Collection: Academic databases examined included PubMed, Cumulative Index to
Nursing and Allied Health (CINAHL), PsycINFO, JSTOR, and Cochrane Library to capture peer-reviewed
literature in multiple relevant fields. Policy documents and reports were sourced from government, legislative,
and regulatory agencies at the federal, state, and international levels, including the Centers for Disease Control
and Prevention, National Institutes of Health, World Health Organization, and diverse state health departments.

Search Strategy: The keywords and search terms were developed in stages through exploratory
searches, conversations with subject matter experts, and examination of leading publications in the field. The
primary search terms included combinations of phrases: "sickle cell," "public policy," "healthcare awareness,"
"health education,” and "health equity." Inclusion criteria consisted of the following: publication in English,
primary data on public policy or awareness initiatives associated with sickle cell.

RESULTS AND POLICY ANALYSIS OF FINDINGS

Mapping of the current policy landscape reveals a complex and uneven approach to addressing sickle
cell anemia across U.S. jurisdictions and healthcare systems. While the Sickle Cell Disease Treatment Act at the
federal level establishes a broad framework to support sickle cell disease (SCD) management through
programmatic funding for treatment centers and research initiatives (Martinez et al., 2020), the implementation
and comprehensiveness of these policies vary widely across states. As shown in Table 1, only 33 states (66%)
have developed comprehensive policy programs for sickle cell disease. These states typically implement
integrated care models that combine medical services with psychosocial support, genetic counseling for families,
and community outreach and patient engagement initiatives. Conversely, 17 states (34%) lack such
comprehensive frameworks, offering fragmented services with limited coordination, inadequate funding, and
insufficient integration between healthcare and community-based resources.

Table 1:
State-Level Sickle Cell Disease Policy Implementation Analysis

Policy

Implementation Number Percentage Program Characteristics
of States
Category
Integrated care models; Medical care with
Comprehensive 33 66% psychosocial support; Genetic counseling for
o

Policy Programs families; Community outreach programs; Patient
engagement initiatives

Limited or fragmented services; Major gaps in
17 34% programming; Lack integrated approach; Insufficient
resource allocation

No Comprehensive
Policy Effort

Total U.S. States 50 100%

Source: Analysis based on Snyder (2022) and policy effectiveness studies

The pattern presented in Table 1 underscores significant disparities in policy implementation for SCD across the
country. According to Snyder (2022), states that maintain comprehensive SCD programs often demonstrate
higher policy fidelity, meaning that available resources are not only adequate but also effectively aligned with
operational goals and community needs. These programs exemplify holistic care frameworks that merge clinical
treatment, psychosocial services, and family counseling, supported by robust outreach mechanisms to identify
and assist affected individuals. In contrast, states without comprehensive policies often struggle with policy
fragmentation, where inconsistent funding streams and lack of coordination among service providers undermine
policy success. As policy effectiveness studies emphasize, the critical determinants of success in sickle cell
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disease programming are resource adequacy, fidelity to operational policy goals, integration of multiple service
components, and community engagement. Without these elements, even well-intentioned initiatives fail to
translate into sustainable improvements in health outcomes for individuals with sickle cell disease.

Healthcare Awareness Assessment Results
Figure 1:

Sickle Cell Disease Awareness Hierarchy and Program Outcomes
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Source: Author’s modification
Figure 1: Hierarchical model of sickle cell disease awareness showing how population knowledge deficits (77%)
and provider training gaps (68%) create barriers to care, while community-led programs demonstrate
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significant success (45% screening improvement) when proper success factors are implemented. The pyramid
structure illustrates the foundational nature of awareness in achieving optimal health outcomes.

Public awareness levels documented through recent surveys reveal persistently low knowledge about
sickle cell anemia among the general population. National surveys indicate that only 23% of adults can correctly
identify basic facts about the condition. Healthcare provider knowledge gaps represent a critical barrier to
optimal care delivery, with assessment studies revealing that 68% of emergency physicians report inadequate
training in sickle cell crisis management (Linton et al., 2020).

Community program effectiveness varies significantly based on design characteristics and
implementation approaches. According to Thunanya Meejay Kanu et al. (2024), successful programs consistently
feature community leadership, culturally appropriate messaging, and integration with trusted community
institutions. Faith-based initiatives have shown particular promise in achieving increases in screening rates of up
to 45% over two-year periods.

Integration Analysis Outcomes

Successful integration examples are limited but provide valuable insights into the potential for
coordinated policy and awareness approaches. The Newborn Screening Legislation represents the most
comprehensive example, combining national policy mandating universal newborn screening with extensive
community education programs and provider training initiatives (Anyanwu et al., 2024). This integrated
approach has achieved a 65% reduction in early childhood mortality from sickle cell complications.

Key elements of successful integration include political commitment at high levels, sustained funding
for multiple intervention components, coordination mechanisms between different agencies, and community
engagement throughout planning and implementation processes. Best practices include the establishment of
formal coordination mechanisms, shared performance measures, and dedicated resources for coordination
activities.

DISCUSSION OF FINDINGS

Patterns of policy effectiveness provide support for the findings that successful approaches require
broader frameworks addressing multiple determinants of health outcomes at the same time. Most successful
policies combine medical care with attention to social determinants, community engagement, and providing
education components. The association between how resources have an adequate a policy and how effective it
appears is important in achieving sustained funding and political support is necessary to make a difference
(Flaubert et al., 2021).

Outcomes from an awareness initiative demonstrated the important role of community engagement and
cultural competency in designing programs to make an impact. The programs that were successful all had
community leadership culturally appropriate approaches and imply that top-down educational approaches won't
work. Integration factors for success highlighted the additive potential of combined awareness and policy
mitiatives.

Implications for Practice

Strategic recommendations towards policy reform identify the necessity of comprehensive interventions
that integrate medical care with a focus on social determinants of health. Sustained funding commitments,
standardized care protocols, and mechanisms for collaboration and coordination of care should be policymakers'
priority (Alderwick et al., 2021). There is a need in particular focus, particularly on the transition from pediatric
to adult services and the corresponding continuity of care specialist support into adult services.

Improvement strategies related to awareness should prioritize community-based participatory strategies
that engage the target, affected communities as equal partners. Any proposed program should consider cultural
competency and the need to develop partnerships with trusted community institutions. Improvement strategies
related to health service delivery include systematic strategies to improve provider education, particularly for
emergency medicine physicians and primary care providers.

CONCLUSION AND POLICY IMPLICATIONS

The findings of this analysis suggest that effectively addressing sickle cell anemia necessitates
integrated policies that build upon a comprehensive policy framework paired with culturally competent
healthcare awareness campaigns. Most of the research findings suggest that disconnected approaches have very
limited potential impact, while successful examples such as the Sickle Cell Disease Association of Canada show
the value of systematic coordination of policy development with community engagement strategies. Overall,
current policies in Canada vary dramatically from jurisdiction to jurisdiction, implementation is often
inconsistent, and healthcare awareness among providers and the public is low.
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Policy and Practice Recommendations: This policy immediate recommendations should include formal
educational requirements for providers on sickle cell disease management and a standardized pain management
protocol. In addition, healthcare systems have a professional responsibility to engage in ongoing cultural
competence training that addresses disparities in the quality of care. Longer-term strategic goals should include
awareness and policy development frameworks that integrate intervention elements across levels and
organizations.

Future Research Directions

There are methodological advances needed, which include the creation of standardized outcome
measures for policy and awareness interventions, along with the use of rigorous evaluation designs. The research
should include the cost-effectiveness of various approaches to intervention, together with how to move a
successful integrated model to a different environment. Longitudinal studies should examine the long-term
impact of integrated models, and for which outcomes these models have a temporal tipping point to influence.

This research has implications beyond sickle cell anemia as this research can inform strategies for
dealing with neglected genetic diseases for marginalized groups of people. The integration framework can also
point to possible ways health equity can be promoted across different disease contexts. Progress on sickle cell
anemia will only be possible with sustained dedication, from various stakeholder groups, and take explicitly
coordinating efforts to enhance policy and awareness initiatives to think and act together. The evidence
summarized above suggests there is a solid basis for coordinated action, and provides reason for hope, for the
potential to make a meaningful difference in improving health outcomes for the millions of people living with
sickle cell anemia worldwide.
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