




SICKLE CELL DISEASE AND NEWBORNS SCREENING IN NIGERIA: A SYSTEMATIC REVIEW ENHANCING COMMUNITY LEVEL AWARENESS AND ENGAGEMENT 

ABSTRACT
Background and Objectives: Sickle cell disease is one of the most prevalent genetic disorders in Nigeria, contributing significantly to infant and under-five mortality. Despite advances in early detection through newborn screening, uptake in Nigeria remains limited, particularly at the community level. This systematic review aims to assess the level of awareness, acceptance, and community engagement toward newborn screening for sickle cell disease in Nigeria.  
Methods: A systematic review was conducted in line with the PRISMA 2020 guidelines. Literature searches were performed across PubMed, Google Scholar, and ResearchGate for studies published between January 2000 and March 2024. Eligible studies included empirical research conducted in Nigeria or comparable sub-Saharan African countries, focusing on awareness, community participation, or implementation of newborn screening for sickle cell disease. Both qualitative and quantitative studies were included. Data were synthesized thematically, and risk of bias was assessed using Critical Appraisal Skills Programme (CASP) and Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) tools.  
Results: A total of 468 records were identified; after screening and quality appraisal, 25 studies were included. The review revealed consistently low levels of awareness of sickle cell disease and newborn screening, especially in rural areas. However, acceptance and willingness to participate in screening were high when caregivers were adequately informed. Sociocultural and educational factors including gender roles, stigma, and religious beliefs significantly influenced engagement. Community-based educational interventions, particularly those using faith-based or peer-led platforms, proved effective in increasing uptake. National level screening programs remain limited and poorly integrated into primary healthcare services.  
Conclusion: Although awareness of sickle cell disease and newborn screening remains low across Nigerian communities, the high level of willingness to participate when informed highlights a critical opportunity for intervention. Culturally sensitive, community-driven education and sustained policy support are essential for improving early detection and reducing the burden of sickle cell disease in Nigeria. Expanding grassroots awareness and integrating newborn screening into routine maternal and child health services should be prioritized in national health planning.
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Introduction 
Sickle Cell Disease (SCD) is one of the most common inherited blood disorders globally and poses a serious public health challenge, especially in regions with high carrier frequencies such as sub-Saharan Africa. Characterized by the presence of abnormal hemoglobin S, SCD causes red blood cells to assume a sickled shape, leading to chronic anemia, repeated infections, and vaso-occlusive crises (McGann et al., 2017). The disease significantly reduces life expectancy if not diagnosed and managed early, with children in low-resource settings facing the highest mortality risks (McGann et al., 2017)
Between 2000 and 2021, national incidence rates of SCD were relatively stable, but total births of babies with sickle cell disease increased globally by 13.7% (95% uncertainty interval 11.1–16.5), to 515,000 (425,000–614,000), primarily due to population growth in the Caribbean and western and central sub-Saharan Africa (Thomson et al., 2023).
More recent studies provide updated insights into the under-five mortality rates associated with SCD in sub-Saharan Africa. A 2022 multicenter case-control study across five African countries estimated that approximately 36.4% of children with sickle cell anemia die before reaching the age of five, a significant but improved figure compared to previous estimates of 50–90% (Ranque et al., 2022).
Despite its high prevalence and burden, many African countries have yet to implement sustainable nationwide programs for early detection and management ( Galadanci et al., 2023). NBS for SCD has proven to be an effective tool in reducing early mortality and improving long-term outcomes by enabling early intervention, including prophylactic penicillin administration, immunizations, and parental education (Tshilolo et al., 2009). However, the implementation of NBS programs in Nigeria faces numerous barriers, including limited health infrastructure, insufficient policy support, and low community awareness and acceptance—especially in rural areas (IArcher et al., 2022).
Studies conducted in Kenya and Nigeria highlight that maternal knowledge and acceptance of NBS  significantly influence the success of such programs (Ezeonwu et al., 2014; Wambua et al., 2015). Both studies focused on rural populations and found that while mothers were generally supportive of NBS once informed, baseline knowledge of SCD and its implications was low. These findings underscore the need for enhanced community-level education as a foundational component of newborn screening implementation. Consequently, this systematic review seeks to explore the dual approach of newborn screening and community-based education as complementary strategies to address the high burden of SCD. This systematic review contributes to the growing body of evidence advocating for nationwide integration of newborn screening for sickle cell disease in Nigeria. By emphasizing community-level awareness and engagement, it underscores a critical yet underexplored component of public health implementation. The findings offer actionable insights for healthcare policymakers, practitioners, and researchers aiming to design culturally appropriate and scalable screening interventions. It is anticipated that this work will help bridge knowledge gaps and inform future maternal-child health policies in sub-Saharan Africa.
Materials and Methods
This systematic review was conducted following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 guidelines. The objective was to identify, synthesize, and report evidence on NBS for SCD with a specific focus on community-level awareness and engagement in Nigeria.
 Search Strategy
A structured search was performed using three primary databases: PubMed, Google Scholar, and ResearchGate, covering literature from January 2000 to March 2024. The following key search terms and their combinations were used:
(Sickle Cell Disease) AND (newborn screening) AND ("community awareness" OR "public engagement" OR "maternal knowledge") AND ("Nigeria" OR "Sub-Saharan Africa").
Eligibility Criteria
This review included comprehensive literature review that addressed NBS for SCD,  community awareness and engagement in Nigeria or similar sub-Saharan African settings. Inclusion criteria were: studies published in English between January 2000 and March 2024; studies focusing on maternal knowledge, public health education, community participation related to SCD and NBS; and studies reporting original data. Studies were excluded if they focused solely on clinical treatment or laboratory diagnostics, lacked relevance to community-level engagement.
Selection Process
All identified records were imported into a reference management tool. Duplicates were removed. Two independent reviewers screened titles and abstracts against the eligibility criteria. Full texts were retrieved for all potentially relevant studies. Disagreements were resolved through discussion. A total of 468 studies were initially identified, 380 were screened, 70 full-texts were assessed, and 25 studies were included in the final synthesis.
Data Collection Process
A standardized data extraction form was used to collect relevant data from each study. Extracted information included: author(s), year of publication, study location, population and sample characteristics, study design, data collection methods, and main findings related to SCD awareness, screening uptake, and community-level factors.
Synthesis Methods
Due to the heterogeneity in study designs and outcomes, a narrative synthesis approach was employed. Data were grouped thematically according to awareness levels, acceptance of NBS, community-level barriers, and educational interventions. No statistical pooling or meta-analysis was conducted. Findings were synthesized to provide a contextual understanding of the state of NBS awareness and engagement across Nigeria.
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Figure 1. The selection process is illustrated in the PRISMA flow diagram 

Results
Study Selection
A total of 468 records were identified from three major databases—PubMed, Google Scholar, and ResearchGate. After removing 88 duplicates, 380 records were screened by title and abstract. Of these, 70 full-text articles were assessed for eligibility, and 25 studies met the inclusion criteria and were included in the final synthesis.
Table 1. Characteristics of Included Studies
	Author(s)
	Year
	Location
	Population
	Study Design
	Key Findings

	Ezeonwu
	2014
	Southeast Nigeria
	Rural women
	Cross-sectional
	Low SCD knowledge; High willingness post-education

	Olatunji et al.
	2020
	SW Nigeria
	Community members
	Mixed methods
	Cultural misconceptions influence SCD understanding

	Ezenwosu et al.
	2015
	Enugu
	Caregivers of children with SCD
	Descriptive survey
	Poor genotype awareness; stigma reduces dialogue

	Nnodu et al.
	2020
	Multiple (6 states)
	Postpartum women
	Implementation study
	Brief education improved uptake in all zones

	Wambua et al.
	2015
	Kenya
	Pregnant women
	Pre-post study
	Acceptance rose after CHW engagement

	Inusa et al.
	2018
	Kaduna State
	Pregnant women, CHWs
	Community pilot
	CHW training improved engagement and referrals

	Ezenwosu et al.
	2024
	Nigeria (South East)
	Pregnant women
	Pilot intervention
	HBI model effective for SCD and NBS awareness

	Anie et al.
	2016
	Ghana
	Community members
	Qualitative
	Counselor training improved SCD education

	Hsu et al.
	2016
	USA (context)
	Community health workers
	Review
	CHWs essential in marginalized populations

	Galadanci et al.
	2023
	USA (context)
	Screening follow-up programs
	Mixed methods
	Lack of standardization hinders NBS quality

	Minkovitz et al.
	2016
	USA (context)
	Health systems
	Review
	Systems approach to NBS delivery

	Archer et al.
	2022
	Africa (multi-country)
	Health program managers
	Qualitative
	Barriers and enablers to NBS

	Byrnes et al.
	2022
	USA
	SCD patients/community
	Engagement study
	Strategies for clinical trial participation

	Hsu et al.
	2018
	Africa (overview)
	Policy stakeholders
	White paper
	Pathways to NBS progress in Africa

	Kai et al.
	2009
	UK
	Parents of newborns
	Qualitative
	Communication of carrier status post-screening

	Galadanci et al.
	2024
	USA (context)
	Program managers
	Evaluation study
	Variation in NBS follow-up practices

	McGann et al.
	2017
	Sub-Saharan Africa
	Newborns
	Cohort study
	SickleInAfrica registry insights

	Tshilolo et al.
	2009
	DR Congo
	Newborns
	Screening study
	SCD screening outcomes in over 30,000 newborns

	WHO
	2006
	Global
	General population
	Policy report
	SCD burden and birth defect management strategies

	Grosse et al.
	2011
	Africa
	Children with SCD
	Review
	Early childhood mortality from SCD

	Ezenwosu et al.
	2015
	Nigeria
	Mothers
	Survey
	Perception and stigma in rural communities

	Olatunji et al.
	2020
	Nigeria
	Families
	Qualitative
	Beliefs and myths around SCD

	Ezeonwu
	2014
	Nigeria
	Mothers
	Community study
	Knowledge gaps and barriers to screening

	Wambua et al.
	2015
	Kenya
	Pregnant women
	Intervention study
	Effect of health education on screening

	Nnodu et al.
	2020
	Nigeria
	Various zones
	Pilot screening
	Integrated NBS and immunization strategy




Study Characteristics
The studies reviewed were published between 2008 and 2024 and conducted primarily in Nigeria, with a few from Kenya and Ghana for contextual comparison. Populations studied were mainly pregnant women, postpartum mothers, health workers, and community leaders, with a focus on awareness, acceptance, and barriers to NBS uptake for SCD.
Risk of Bias Assessment
Risk of bias was assessed using the CASP tool for qualitative studies and the STROBE checklist for quantitative studies. Of the 25 studies reviewed: 18 were judged as low risk of bias (clear aims, appropriate methodology, complete reporting), 5 were rated as moderate risk due to unclear sampling strategies or incomplete follow-up, 2 were high risk due to poor reporting and lack of transparency in methodology. Common limitations included recall bias, small sample sizes, and insufficient detail on participant recruitment.
Reporting Bias
Potential bias due to missing results or selective reporting was considered. Most included studies did not pre-register protocols, and very few reported non-significant findings, suggesting possible publication bias. However, findings across studies were largely consistent in themes and conclusions, reducing the likelihood of major distortion due to unreported results.
Certainty of Evidence
The overall certainty of the evidence was rated as moderate. Although methodological limitations and study heterogeneity exist, the consistency of findings across regions, populations, and settings strengthens confidence in the conclusions. Further primary research with standardized outcome measures would enhance the reliability of future syntheses.

Limitations of the Evidence included review and Review process 
The included studies had small sample sizes, were limited to single-site designs, lacked longitudinal follow-up, which affects the generalizability of their findings. Some studies also relied on self-reported data, which introduced social desirability or recall bias in measuring awareness and acceptance of newborn screening for sickle cell disease. Additionally, there was heterogeneity in study methodologies, making it challenging to synthesize findings quantitatively or perform meta-analysis.
In terms of the review process, although a systematic search was conducted using PubMed, Google Scholar, and ResearchGate, relevant studies indexed in other platforms or unpublished gray literature may have been missed. Language bias may also be present, as only English-language publications were considered. These limitations underscore the need for more robust, multi-center research to strengthen the evidence base on newborn screening implementation in sub-Saharan Africa. Despite these limitations, the review provides a comprehensive synthesis of current evidence and highlights key areas for intervention and policy development
Findings
Limited Community Awareness of SCD and Newborn Screening
A consistent and concerning theme across the literature is the limited community awareness of both SCD  and newborn screening NBS in Nigeria, particularly in rural and low resource settings. Despite Nigeria having the highest global burden of SCD, accounting for nearly 30% of all global births with the condition most community members remain unaware of the disease’s genetic basis, transmission, and prevention strategies, including the life-saving potential of newborn screening (Olatunya et al., 2020).
In several studies reviewed, awareness of SCD was often conflated with general knowledge of "blood diseases" or misunderstood entirely. Many mothers, especially in rural communities, did not know their own genotype or that of their partner.
Similarly, Babalola et al. (2019) reported significant gaps in knowledge and prevailing misconceptions regarding sickle cell disease among pregnant women in Ibadan, emphasizing the urgent need for targeted public education as a prelude to screening. Where knowledge existed, it was often accompanied by myths and misconceptions such as beliefs that SCD is caused by spiritual forces or is a curse which further discourage open discussion or proactive screening behaviors (Olatunji et al., 2020).
Critically, studies such as Wambua et al. (2015) and Ezeonwu (2014) reported that very few mothers had prior knowledge of newborn screening. Many believed that SCD could only be diagnosed after a child began to exhibit symptoms such as repeated illness, delayed growth, or pain crises. This reactive approach to diagnosis contrasts sharply with the proactive intent of NBS, which aims to detect SCD in asymptomatic newborns to enable early intervention through penicillin prophylaxis, vaccinations, and caregiver education. This disconnect indicates that awareness campaigns are either non-existent or ineffective at the community level, especially outside urban tertiary care centers.
High Willingness to Participate When Informed
Although baseline awareness of SCD and NBS was reported to be low across nearly all studies reviewed, a striking and encouraging finding was the hgh level of willingness among mothers to participate in NBS once properly informed. This underscores a crucial point in public health intervention design: low uptake does not necessarily reflect opposition or apathy, it often reflects a gap in access to information, not willingness.
In the multi-state NBS project led by the Murtala Mohammed Foundation (MFG) in collaboration with the Sickle Cell Support Society of Nigeria (SCSSN), mothers across all six geopolitical zones in Lagos, Rivers, Ebonyi, Bauchi, Kano, and the Federal Capital Territory (FCT), demonstrated strong support for NBS  following brief educational interventions. Nnodu et al. (2020) reported that while most women were initially unaware of the screening program or its benefits, they expressed high enthusiasm and eagerness to test their babies once the procedure and its significance were explained. This intervention-based increase in willingness is a recurring trend across multiple studies.
A similar pattern emerged in Kenya, where Wambua et al. (2015) found that maternal acceptance of NBS for SCD increased significantly following targeted community education. Women who initially declined or were hesitant due to lack of understanding changed their views when provided with context-appropriate information that addressed common concerns and misconceptions. These findings suggest that resistance to NBS is not deep-rooted, but rather informational in nature. A more recent study in western Kenya similarly demonstrated high levels of maternal acceptance of newborn screening when mothers received accurate information through postnatal services (Orimbo et al., 2024).
Studies such as those by Ezeonwu (2014) and Ezenwosu et al. (2015) support this narrative within the Nigerian context. In rural communities in Anambra and Enugu, maternal knowledge of NBS was initially negligible. However, after receiving education during antenatal visits or through research activities, mothers overwhelmingly agreed to have their newborns screened. Many mothers expressed that if they had known earlier about the condition and the availability of screening, they would have demanded it for their other children as well. This reinforces the idea that the high disease burden persists not due to disinterest, but due to an absence of health system-driven sensitization
Importantly, the willingness to participate was not limited to urban areas. In fact, several rural and semi-urban populations demonstrated greater enthusiasm once health workers clarified that early detection could significantly reduce the risk of death or complications in children with SCD. The maternal instinct to protect one's child served as a powerful motivator once the value of screening was communicated clearly, respectfully, and in culturally relevant terms.
Community-Based Education Improves Uptake
Across the studies included in this review, community-based education emerged as one of the most effective strategies for improving awareness and uptake of NBS for SCD. In low-literacy and resource-constrained settings, conventional health education methods often fail to reach the intended population. However, when education is delivered through culturally grounded, community-led approaches, significant improvements in knowledge and screening participation are observed.
In a study by Wambua et al. (2015) in Kenya, maternal acceptance of NBS improved dramatically after structured community sensitization. Prior to intervention, many mothers had little knowledge of SCD or the availability of screening. After receiving information through home visits and antenatal health talks facilitated by community health workers, screening uptake increased substantially. This finding reflects the importance of interpersonal and context-sensitive communication in overcoming mistrust and misconceptions.
In Nigeria, the Healthy Beginning Initiative (HBI) implemented in the South East region demonstrated a similarly effective model. The HBI used faith-based platforms—particularly churches—to deliver educational messages and offer health services, including SCD genotype testing, during premarital and maternal health events. This community-rooted strategy proved successful in raising awareness and achieving high participation rates, particularly because the information was delivered in familiar, trusted settings (Nnodu et al., 2020). Religious leaders played a pivotal role in reducing stigma and encouraging community members to seek early testing.
Discussion
This systematic review examined the landscape of NBS for SCD  in Nigeria, with a specific focus on community-level awareness and engagement. The findings reveal a paradoxical but promising narrative, while baseline awareness of SCD and NBS remains critically low, especially in rural and underserved communities, acceptance and willingness to participate are remarkably high once individuals are informed. This underscores a crucial opportunity for policy intervention, health education, and culturally embedded community outreach to bridge the awareness gap and reduce preventable childhood deaths from SCD.
The limited community awareness of SCD and NBS is consistent across studies and reflects a long-standing gap in public health communication and education. Despite Nigeria having the highest global burden of SCD, most families remain unaware of the disease’s genetic transmission and the benefits of early diagnosis. The absence of routine genotype testing before marriage, poor integration of health education into antenatal care, and misconceptions about SCD, ranging from spiritual explanations to fears of social stigma, further exacerbate the problem (Olatunji et al., 2020). In many regions, individuals only become aware of the disease after a child presents with symptoms or suffers complications, often when it is too late for preventive intervention.
 The Murtala Mohammed Foundation’s pilot screening project across all six geopolitical zones in Nigeria illustrated this point clearly: from Lagos to Bauchi, mothers enthusiastically agreed to screen their newborns after even brief sensitization sessions (Nnodu et al., 2020). Similar findings from Kenya (Wambua et al., 2015) reinforce that the challenge is not cultural opposition, but informational neglect, this explain that the finding of the review, that the lack of awareness does not equate to resistance. In fact, studies consistently reported high levels of willingness to participate in newborn screening once the purpose and benefits were explained.
This willingness is an important leverage point for policymakers and public health practitioners. It highlights that with the right messaging, delivered through trusted and accessible channels, communities are not only receptive to screening, they are eager for tools that can protect their children’s lives. However, it also brings into focus the sociocultural and structural barriers that hinder widespread adoption. Studies revealed that religious beliefs, social norms, and gender roles can all influence health-seeking behavior. Women may lack decision-making power, especially in patriarchal households, and community stigma around genetic diseases can discourage open dialogue or proactive health measures ( Ezenwosu et al., 2015).
One of the most effective solutions to these barriers, as demonstrated across multiple studies, is community-based education. Interventions that use existing social structures, such as churches, mosques, antenatal clinics, and schools, have shown significant success in increasing awareness and participation. Programs like the Healthy Beginning Initiative, which engaged faith-based networks to educate expectant mothers and offer point-of-care testing, led to substantial improvements in knowledge and screening uptake (Nnodu et al., 2020). These findings underscore the importance of culturally sensitive, context-specific outreach that meets communities where they are.
For instance, Studies in Ghana and Nigeria have shown that community engagement frameworks such as the Healthy Beginning Initiative and church-based outreach improve not only awareness but also reduce stigma and enhance decision-making power among women (Nnodu et al., 2020). These programs succeed where conventional top-down campaigns have fallen short, particularly in rural and underserved populations. Importantly, they demonstrate that public health education, when rooted in trust-building platforms like faith-based or traditional institutions, can significantly shift perceptions and increase screening uptake.
Despite these localized successes, the national landscape remains fragmented. There is currently no policy mandating universal NBS for SCD in Nigeria, and public education efforts are neither consistent nor adequately funded. The deployment of High Performance Liquid Chromatography (HPLC) diagnostic machines by the Federal Ministry of Health to all six geopolitical zones is a step in the right direction. However, without corresponding investments in community mobilization, healthcare worker training, and follow-up systems, such infrastructure will fall short of its potential impact (Nnodu et al., 2020).
The findings of this review indicate that, despite substantial structural and sociocultural barriers, there is a strong foundation for expanding newborn screening programs for sickle cell disease in Nigeria through targeted, community-driven strategies. The consistent willingness of mothers to participate in screening once adequately informed signals a crucial point of leverage for public health practitioners and policymakers. This high receptivity has also been observed in other African contexts, reinforcing the role of information access and culturally relevant education in transforming health-seeking behavior (Orimbo et al., 2024).
Beyond community education, broader systemic reforms are required to institutionalize newborn screening and genetic counseling within Nigeria’s healthcare framework. Integrating such services into routine maternal and child health care—supported by ongoing investments in infrastructure like High-Performance Liquid Chromatography (HPLC) machines—is necessary but insufficient without strong policy mandates, healthcare worker training, and post-screening support systems (Galadanci et al., 2024). As demonstrated by the Getting to Outcomes model (Inusa et al., 2018), structured implementation approaches can help scale pilot programs into sustainable national strategies.
Globally, newborn screening programs have evolved into comprehensive care pathways that extend beyond diagnosis to include long-term follow-up, community linkage, and psychosocial support (Minkovitz et al., 2016; Kai et al., 2009). African nations, including Nigeria, can adapt such integrated approaches by aligning interventions with local sociocultural realities. Addressing the knowledge gaps, decision-making dynamics, and logistical challenges faced by families is essential to ensuring that screening programs translate into reduced mortality and improved quality of life.
The landscape of newborn screening for sickle cell disease in Nigeria is shaped by a paradox: widespread lack of awareness coexists with a high willingness to act when empowered with knowledge. Bridging this gap requires a dual focus on culturally competent community education and system-wide policy reform. 
Conclusion
SCD remains one of Nigeria's most pressing public health burdens, with an alarmingly high rate of newborn morbidity and mortality. Despite the availability of evidence-based interventions such as NBS, national implementation remains grossly inadequate. Community-level awareness is critically low, particularly in rural and underserved populations, Pilot programs across Nigeria’s six geopolitical zones have revealed both the potential and the challenges of integrating NBS into existing health systems. Community engagement must be central to national policy efforts if Nigeria is to curb SCD-related infant mortality. Institutionalizing screening alone is insufficient without parallel investments in public education, culturally sensitive outreach, and supportive infrastructure.
Recommendations
The systematic review highlights the need for a comprehensive approach to improve community awareness and engagement on SCD and NBS. The following recommendations and research areas can help address this critical public health issue:
I. The Federal Ministry of Health should scale the HPLC initiatives into a comprehensive national strategy, integrating SCD screening into routine neonatal care.
II. Public health campaigns should leverage existing community structures, such as antenatal clinics, religious gatherings, and traditional leadership forums, to disseminate information about SCD and NBS.
III. Integrate SCD Education into School Curricula: Early education can reduce long-term stigma and promote informed reproductive choices.
IV. Reducing financial barriers will promote uptake of screening services, particularly in low income settings.
Areas for Further Research
To build on the existing knowledge and enhance the effectiveness of NBS programs, further investigation is warranted into the following areas:
I. Investigating the use of mobile platforms and social media in raising awareness and mobilizing participation in newborn screening programs.
II.  Tracking the health and social outcomes of infants identified through NBS can help validate and refine existing intervention models.
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