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Sickle Cell Disease Impact on Youth Health-Related Quality of Life in Mathare, Nairobi, Kenya

[bookmark: _Hlk214045452]Abstract: Sickle cell disease (SCD) is a chronic inherited blood disorder associated with recurrent pain, emotional distress, and functional limitations that significantly affect health-related quality of life (HRQoL). However, evidence on HRQoL among youths living with SCD in Kenya, particularly those in informal settlements, remains scarce. This descriptive cross-sectional study involved 116 youths aged 13–24 years living with SCD and receiving care at the German Doctors–Baraka Health Centre in Mathare slums, Nairobi County. HRQoL was assessed using the WHOQOL-BREF questionnaire. Descriptive statistics summarized domain scores, while Chi-square, ANOVA, and Kruskal–Wallis tests evaluated associations between HRQoL and sociodemographic factors. Participants reported moderate HRQoL across domains, with the Social Relationships domain scoring highest (mean = 61.64) and the Environmental domain lowest (mean = 53.99). Pain interfered with daily activities in 61.2% of participants, and 78.4% experienced frequent negative emotions. Gender was the only sociodemographic factor significantly associated with HRQoL (p < 0.05), with females recording lower scores across physical, psychological, and environmental domains. Age, education, occupation, and living arrangement showed no significant association. These findings underscore the physical and emotional burden faced by youths with SCD in resource-limited settings, mitigated partially by social support but exacerbated by socioeconomic constraints. Targeted, gender-responsive psychosocial care and structural interventions are recommended to improve quality of life in resource-constrained settings for this population.   
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1. Introduction 
Sickle cell disease (SCD) is a chronic inherited blood disorder caused by a mutation in the β-globin gene that leads to production of abnormal hemoglobin S. When exposed to low-oxygen conditions, red blood cells become sickle-shaped, resulting in hemolysis, episodic vascular occlusion, and progressive multi-organ complications (1). Globally, about 300 000 infants are born with SCD each year, with the greatest burden in sub-Saharan Africa, where 50–80 % of affected children die before age five without proper care (2). Improved early diagnosis, prophylaxis, and supportive care have increased survival, shifting focus to long-term well-being and quality of life.
For youths living with SCD, adolescence represents a developmental stage of identity formation, autonomy, and educational advancement. Frequent pain crises, fatigue, and recurrent health visits interrupt these processes, producing challenges that extend beyond physical symptoms (3). Psychological distress including depression, anxiety, and fear of unpredictable pain further undermines functioning and school performance (4). Visible manifestations such as jaundice or delayed growth may affect body image and self-esteem. Supportive family and peer relationships buffer these effects by enhancing coping and a sense of belonging (5), whereas stigma or social isolation exacerbate distress.
Environmental and structural factors strongly influence HRQoL. Access to affordable care, transportation, and safe living conditions shape day-to-day functioning (6). In Nairobi’s Mathare slums characterized by overcrowding, poor sanitation, and high unemployment (7-9) such challenges compound the burden of chronic illness. The World Health Organization Quality of Life instrument (WHOQOL-BREF) assesses four domains (physical, psychological, social, and environmental) and has demonstrated cultural validity across African contexts (10). Prior studies link frequent pain episodes and inadequate healthcare with lower HRQoL scores, while social support appears protective (11).
Despite growing recognition of HRQoL as a core outcome in chronic disease management, evidence among Kenyan youths with SCD is limited, especially in informal settlements. This study therefore aimed to assess domain-specific HRQoL and examine its association with sociodemographic factors among youths living with SCD at the German Doctors–Baraka Health Centre in Mathare slums, Nairobi County
2. Materials and Methods
2.1 Study design and setting
This study employed a descriptive cross-sectional design and was conducted at the German Doctors–Baraka Health Centre, GPS coordinates -1.2594746387364506, 36.860569173467105 , located in the Mathare slums of Nairobi County. The facility provides primary and specialized outpatient services, including routine follow-up for individuals with chronic diseases such as sickle cell disease (SCD). Mathare represents one of Nairobi’s largest informal settlements, characterized by overcrowding, poor sanitation, and high unemployment rates (7–9).
2.2 Study population and sampling
The study population comprised adolescents and young adults aged 13 to 24 years who had a confirmed diagnosis of SCD and had attended the clinic for at least six months. Using a systematic random sampling approach, every nth patient listed in the clinic register was invited to participate until the required sample size of 116 was reached. Participants who were acutely ill at the time of data collection were excluded.
2.3 Data collection tools and procedure
Data were collected using a structured, interviewer-administered questionnaire based on the WHOQOL-BREF instrument (10). The tool assessed four domains; physical health, psychological health, social relationships, and environment. Each item was scored on a five-point Likert scale; raw domain scores were transformed to a 0–100 scale following WHO guidelines. Trained research assistants fluent in English and Kiswahili conducted interviews in a private room within the facility to ensure confidentiality.
2.4 Data analysis
Data were cleaned and analyzed using SPSS version 25. Descriptive statistics (means, standard deviations, and frequencies) summarized HRQoL domain scores and participant characteristics. Chi-square, ANOVA, and Kruskal–Wallis tests were used to assess associations and differences between HRQoL scores and sociodemographic variables, with significance set at p < 0.05.
2.5 Ethical considerations
Ethical approval was obtained from the Mount Kenya University Ethics Review Committee, REF; MKU/ISERC/4410 and the National Commission for Science, Technology and Innovation (NACOSTI), (NACOSTI/P/24/40560). Written informed consent was obtained from adult participants, while assent and parental consent were obtained for minors. Confidentiality and anonymity were maintained by excluding identifying information from study forms.
3. Results
3.1 Participant characteristics
A total of 116 youths aged 13 to 24 years participated. Most were female (69.8 %) and adolescents aged 13–17 years (65.5 %). The majority were students (86.2 %) and lived with parents or guardians (91.4 %). Only 8.6 % were engaged in formal or informal employment. Table 1 summarizes their sociodemographic characteristics.

Table 1. Socio-Demographic Characteristics of Participants (N = 116)
	Variable
	Category
	n
	%

	Age
	13–17 years
	76
	65.5

	
	18–24 years
	40
	34.5

	Gender
	Female
	81
	69.8

	
	Male
	35
	30.2

	Education
	None
	2
	1.7

	
	Primary
	14
	12.1

	
	Secondary
	81
	69.8

	
	Tertiary
	19
	16.4

	Occupation
	Student
	100
	86.2

	
	Employed
	6
	5.2

	
	Unemployed
	10
	8.6

	Living Arrangement
	With parent/guardian
	106
	91.4

	
	Other
	10
	8.6


3.2 Health-related quality of life domain scores
Overall, participants reported moderate HRQoL across the four WHOQOL-BREF domains. The Social Relationships domain had the highest mean score (61.64 ± 14.3), followed by Psychological (58.98 ± 13.7), Physical (54.46 ± 15.2), and Environmental (53.99 ± 12.8). Table 2 illustrates the mean distribution of domain scores.
Table 2. Mean Transformed HRQoL Scores Across Domains
	HRQoL Domain
	Mean
	SD

	Physical Health
	54.46
	18.22

	Psychological Health
	58.98
	19.07

	
	
	

	Social Relationships
	61.64
	20.44

	Environmental Conditions
	53.99
	16.24


3.2.1 Physical Health Domain
Pain emerged as a prominent physical limitation. A combined 61.2% of participants reported that pain interfered with their daily activities to varying degrees, with 22.4% describing the interference as “very much” and 6.9% as “extreme.” This suggests that chronic pain significantly disrupts daily routines such as schooling and mobility. Dependence on medical treatment was also substantial. Nearly 43.1% of respondents reported needing medical treatment “very much” or “an extreme amount” to function, reflecting heavy reliance on medications and clinic support. Fatigue was also common: 41.4% reported having little to no energy. Despite these challenges, mobility was relatively preserved. Approximately 84.5% rated their ability to move around as average to very good, suggesting that although pain was frequent, many participants were still physically mobile. Sleep satisfaction was mixed, with 24.1% dissatisfied, indicating disrupted sleep likely related to pain crises or nighttime discomfort. Table 3 illustrates the physical health domain responses. 

Table 3: Physical Health Domain Responses (N = 116)
	Item (Physical Domain)
	Response Category
	Frequency (n)
	Percentage (%)

	Pain prevents daily activities
	Not at all
	8
	6.9

	
	A little
	27
	23.3

	
	A moderate amount
	17
	14.7

	
	Very much
	26
	22.4

	
	An extreme amount
	8
	6.9

	Need for medical treatment to function
	Not at all
	20
	17.2

	
	A little
	15
	12.9

	
	A moderate amount
	29
	25.0

	
	Very much
	34
	29.3

	
	An extreme amount
	16
	13.8

	Having enough energy for everyday life
	Not at all
	23
	19.8

	
	A little
	25
	21.6

	
	A moderate amount
	35
	30.2

	
	Very much
	21
	18.1

	
	An extreme amount
	12
	10.3

	Ability to get around (mobility)
	Very poor
	4
	3.4

	
	Poor
	14
	12.1

	
	Neither
	41
	35.3

	
	Good
	38
	32.8

	
	Very good
	19
	16.4

	Sleep satisfaction
	Very dissatisfied
	10
	8.6

	
	Dissatisfied
	18
	15.5

	
	Neither
	28
	24.1

	
	Satisfied
	43
	37.1

	
	Very satisfied
	17
	14.7

	Capacity to work / daily tasks
	Very dissatisfied
	7
	6.0

	
	Dissatisfied
	17
	14.7

	
	Neither
	45
	38.8

	
	Satisfied
	38
	32.8

	
	Very satisfied
	9
	7.8



3.2.3 Psychological Health Domain
The psychological domain revealed both resilience and emotional vulnerability. Most participants (69.9%) reported moderate to high enjoyment of life, and 68.1% felt their lives had meaning. Concentration ability was also strong, with 75.1% reporting moderate to high ability to concentrate, indicating cognitive functioning was largely retained. However, emotional distress was prominent. A striking 78.4% of respondents experienced negative emotions (sadness, anxiety, hopelessness) frequently. This suggests that although participants demonstrated personal resilience and self-acceptance, chronic disease burden continued to exert a substantial psychological toll.
Table 4: Psychological Domain Responses (N = 116)
	Item (Psychological Domain)
	Response Category
	Frequency (n)
	Percentage (%)

	Enjoyment of life
	Not at all
	9
	7.8

	
	A little
	26
	22.4

	
	A moderate amount
	34
	29.3

	
	Very much
	30
	25.9

	
	An extreme amount
	17
	14.7

	Life has meaning
	Not at all
	5
	4.3

	
	A little
	32
	27.6

	
	A moderate amount
	30
	25.9

	
	Very much
	29
	25.0

	
	An extreme amount
	20
	17.2

	Ability to concentrate
	Not at all
	3
	2.6

	
	A little
	25
	21.6

	
	A moderate amount
	43
	37.1

	
	Very much
	35
	30.2

	
	An extreme amount
	9
	7.8

	Acceptance of body appearance
	Not at all
	7
	6.0

	
	A little
	31
	26.7

	
	A moderate amount
	38
	32.8

	
	Very much
	28
	24.1

	
	An extreme amount
	12
	10.3

	Self-satisfaction
	Very dissatisfied
	6
	5.2

	
	Dissatisfied
	10
	8.6

	
	Neither
	26
	22.4

	
	Satisfied
	45
	38.8

	
	Very satisfied
	29
	25.0

	Frequency of negative feelings
	Never
	9
	7.8

	
	Seldom
	16
	13.8

	
	Quite often
	60
	51.7

	
	Very often
	20
	17.2

	
	Always
	11
	9.5


3.2.4 Social Relationships Domain
Respondents generally reported positive interpersonal support, 58.7% were satisfied or very satisfied with their personal relationships, while 61.3% expressed satisfaction with the support received from friends. This demonstrates the presence of functioning social networks which may act as coping buffers. However, satisfaction with sexual relationships was more variable. Only 43.1% reported satisfaction, while 25.8% reported dissatisfaction. This variation may reflect developmental transitions, stigma-related barriers, and cultural expectations surrounding sexuality in chronic illness contexts.
Table 5: Social Relationships Domain Responses (N = 116)
	Item (Social Domain)
	Response Category
	Frequency (n)
	Percentage (%)

	Satisfaction with personal relationships
	Very dissatisfied
	7
	6.0

	
	Dissatisfied
	14
	12.1

	
	Neither
	27
	23.3

	
	Satisfied
	43
	37.1

	
	Very satisfied
	25
	21.6

	Satisfaction with support from friends
	Very dissatisfied
	4
	3.4

	
	Dissatisfied
	9
	7.8

	
	Neither
	32
	27.6

	
	Satisfied
	46
	39.7

	
	Very satisfied
	25
	21.6

	Satisfaction with sex life
	Very dissatisfied
	10
	8.6

	
	Dissatisfied
	20
	17.2

	
	Neither
	36
	31.0

	
	Satisfied
	32
	27.6

	
	Very satisfied
	18
	15.5



3.2.5 Environmental Domain
Perceptions of personal safety and access to health services were generally positive, with 70.7% satisfied with healthcare support. However, financial challenges were profound. A combined 64.7% reported having “not at all” or only “a little” money to meet daily needs. Limited financial resources restrict access to nutritious food, transportation, leisure activities, and medication continuity all central to chronic disease management. Similarly, leisure participation and transportation access were constrained, with 42.2% reporting limited leisure opportunities and 28.4% expressing dissatisfaction with transportation. These environmental constraints highlight structural determinants of HRQoL in informal settlement contexts.
Table 6: Environmental Domain Responses (N = 116)
	Item (Environmental Domain)
	Response Category
	Frequency (n)
	Percentage (%)

	Feeling of safety in daily life
	Not at all
	7
	6.0

	
	A little
	23
	19.8

	
	A moderate amount
	36
	31.0

	
	Very much
	35
	30.2

	
	An extreme amount
	15
	12.9

	Healthy physical environment
	Not at all
	3
	2.6

	
	A little
	25
	21.6

	
	A moderate amount
	45
	38.8

	
	Very much
	32
	27.6

	
	An extreme amount
	11
	9.5

	Having enough money to meet needs
	Not at all
	37
	31.9

	
	A little
	38
	32.8

	
	A moderate amount
	19
	16.4

	
	Very much
	16
	13.8

	
	Completely
	6
	5.2

	Access to information needed
	Not at all
	4
	3.4

	
	A little
	21
	18.1

	
	A moderate amount
	39
	33.6

	
	Very much
	40
	34.5

	
	An extreme amount
	12
	10.3

	Opportunities for leisure activities
	Not at all
	12
	10.3

	
	A little
	37
	31.9

	
	A moderate amount
	35
	30.2

	
	Very much
	22
	19.0

	
	An extreme amount
	10
	8.6

	Satisfaction with living conditions
	Very dissatisfied
	6
	5.2

	
	Dissatisfied
	16
	13.8

	
	Neither
	40
	34.5

	
	Satisfied
	39
	33.6

	
	Very satisfied
	15
	12.9

	Satisfaction with health services
	Very dissatisfied
	5
	4.3

	
	Dissatisfied
	9
	7.8

	
	Neither
	20
	17.2

	
	Satisfied
	47
	40.5

	
	Very satisfied
	35
	30.2

	Satisfaction with transport
	Very dissatisfied
	12
	10.3

	
	Dissatisfied
	21
	18.1

	
	Neither
	33
	28.4

	
	Satisfied
	32
	27.6

	
	Very satisfied
	18
	15.5

	
	
	
	



3.3 Association Between Socio-Demographic Characteristics and HRQoL
3.3.1 Gender
Gender was the only socio-demographic variable showing a statistically significant association with HRQoL (p < 0.05). Males consistently reported higher HRQoL scores than females across all domains.
Table 7: Chi-square Test Results for Association Between Demographic Variables and HRQoL Domains
	Variable
	Domain
	χ²
	df
	p-value
	Significance

	Age
	All domains
	0.073–2.08
	1
	> .05
	Not significant

	Gender
	Physical
	8.44
	1
	.004
	Significant

	Gender
	Psychological
	6.56
	1
	.010
	Significant

	Gender
	Social
	2.01
	1
	.156
	Not significant

	Gender
	Environmental
	5.15
	1
	.023
	Significant

	Gender
	Overall
	7.20
	1
	.007
	Significant



Females experienced greater physical burden and emotional strain, likely influenced by gendered pain experiences, hormonal variation, caregiving expectations, and psychosocial vulnerability.
Table 8. Comparison of HRQoL Mean Scores by Gender
	Domain
	Female Mean
	Male Mean

	Physical
	50.79
	62.96

	Psychological
	55.86
	66.19

	Social
	59.98
	65.48

	Environmental
	51.51
	59.73

	Overall HRQoL
	54.53
	63.59



3.3.2 Age, Education, Occupation, and Living Arrangement
No statistically significant associations were observed between HRQoL scores and Age group (13–17 vs. 18–24 years), Educational level, Employment status and Living arrangement. This suggests that disease experience and well-being were consistent across these categories, indicating that illness impact may override socio-developmental advantages.
Table 9: Analysis of variance and Kruskal–Wallis tests were conducted to examine associations between demographic variables and HRQoL domains
	Demographic Factor
	Association with HRQoL
	Significance

	Gender
	Females had lower HRQoL scores
	Significant (p < 0.05)

	Age Group
	Similar HRQoL across age categories
	Not significant

	Education Level
	No meaningful differences
	Not significant

	Occupation
	Students had slightly higher HRQoL, but trend was weak
	Not significant

	Living Arrangement
	No significant association
	Not significant


4. Discussion
The findings demonstrate a mixed HRQoL profile characterized by substantial physical and emotional burdens, relatively strong social support, and significant socioeconomic constraints. Importantly, gender emerged as the only socio-demographic factor significantly associated with HRQoL, with female participants reporting consistently lower scores across all domains. These findings reflect both the personal lived realities of youths managing a chronic condition and the broader structural context in which they live.
4.1 HRQoL Across WHOQOL-BREF Domains
Overall, the mean HRQoL scores across the physical, psychological, social, and environmental domains fell within the moderate range, consistent with similar studies in sub-Saharan Africa (Tesfaye et al., 2022; Wamanyo et al., 2023). The social domain had the highest score, suggesting that many respondents felt supported in their interpersonal relationships. In contrast, the environmental domain had the lowest score, reflecting ongoing socioeconomic challenges that may exacerbate the burden of SCD.
4.1.1 Physical Domain
The physical domain findings highlighted pain, fatigue, and reliance on medical treatment as central challenges. Pain interfered with daily activities for the majority of participants, and a substantial proportion experienced low energy levels. These results are consistent with existing literature showing that recurrent vaso-occlusive pain crises are among the most disruptive aspects of SCD, affecting mobility, school attendance, and the ability to participate in everyday activities (Brandow & DeBaun, 2021). Frequent pain episodes also limit functional independence and may contribute to reduced life satisfaction.
The reliance on medical treatment underscores the ongoing management needs of SCD and highlights the importance of continuous access to analgesics, hydration therapy, and prophylactic medication. In resource-limited environments, however, treatment interruptions are common due to cost barriers, medication stockouts, and transportation challenges (Wamanyo et al., 2023). Thus, physical well-being among youths with SCD cannot be understood solely in biomedical terms; it is shaped by systemic health access factors and household economic capacity.
4.1.2 Psychological Domain
Psychological well-being in this study reflected a complex interplay of emotional resilience and distress. While many respondents reported that life had meaning and maintained positive self-acceptance, a large majority also experienced frequent negative emotions, including sadness, anxiety, and hopelessness. This duality is well-documented in chronic illness contexts, where individuals may adapt psychologically to sustained illness yet still experience emotional strain during pain episodes, clinical uncertainty, and social comparison (Badawy & Shah, 2021).
The psychological strain observed aligns with evidence suggesting that adolescents and young adults with SCD are at increased risk of depression and anxiety, partly due to pain unpredictability, repeated hospitalization, and perceived limitations in fulfilling developmental goals (Chaturvedi et al., 2021). Emotional distress can worsen physical symptom perception, creating a cycle wherein psychological and physical burdens reinforce each other. This finding underscores the need to integrate routine mental health screening and counseling into SCD care programs.
4.1.3 Social Relationships Domain
The relatively high scores in the social domain indicate that many respondents felt supported by family and peers. Social support is widely recognized as a protective factor that mitigates emotional distress, improves coping, and strengthens treatment adherence among youths with SCD (Ola et al., 2023). Peer relationships in particular can promote shared understanding and reduce feelings of isolation, especially when peers have similar chronic illness experiences.
However, mixed satisfaction with sexual relationships reflects both the developmental stage of participants and cultural contexts surrounding sexuality and chronic illness. Chronic fatigue, pain, physical limitations, and stigma associated with SCD may influence intimacy and confidence. Adolescents living with chronic conditions may also feel uncertain about disclosing their illness to partners due to fear of rejection. These findings suggest that reproductive and sexual health counseling should be incorporated into adolescent SCD support, particularly in a context-sensitive and non-stigmatizing manner.
4.1.4 Environmental Domain
The environmental domain had the lowest HRQoL score, driven by financial strain, limited leisure opportunities, and transportation challenges. These findings align closely with research documenting how poverty exacerbates chronic illness experiences in informal settlements (UN-Habitat, 2020; KNBS, 2022). Many families of youths with SCD incur recurrent costs associated with healthcare visits, medications, and nutritional support, yet household income in informal settlements is often unstable and insufficient.
Reduced financial capacity limits access not only to formal healthcare but also to restorative activities such as recreation, social outings, and supportive community programs. Additionally, transportation barriers may hinder clinic attendance, leading to delayed care and avoidable complications. These structural determinants highlight the need for policy-level interventions addressing health equity, transportation subsidies, and chronic disease social protection programs.
4.2 Association Between Socio-Demographic Characteristics and HRQoL
Gender was the only socio-demographic variable significantly associated with HRQoL. Female participants consistently reported lower mean scores across physical, psychological, social, and environmental domains. This finding mirrors studies from Nigeria and Uganda showing that girls and young women living with SCD often experience more severe pain, greater emotional distress, and lower quality of life than males (Badawy & Shah, 2021; Tesfaye et al., 2022). Possible explanations include hormonal influences on pain perception, social expectations around caregiving, and gendered coping norms. The result underscores the need for gender-responsive care strategies, such as targeted counseling and women-focused peer support groups.
In contrast, age, education, occupation, and living arrangement did not show significant associations with HRQoL. This suggests that the burden of SCD may be pervasive across developmental and socioeconomic subgroups and that disease effect may overshadow typical life-stage differences. However, the lack of differences may also reflect shared experiences of living within the environmental context of Mathare, which may homogenize daily stress exposure.
4.3 Implications for Practice and Policy
The findings from this study have direct implications for improving SCD care and support. First, pain management should be prioritized, with structured pain assessment and individualized treatment plans integrated into routine care. Second, mental health services including counseling, peer support, and family-based psychoeducation should be formally embedded into chronic care models. Third, social and financial support programs targeted toward families affected by SCD are needed to address the environmental constraints highlighted.
At the policy level, strengthening chronic care services within primary health facilities, expanding disability and economic protection programs, and improving patient transport systems could substantially enhance HRQoL. Developing youth-focused SCD education and self-management training programs may also empower adolescents to build resilience and autonomy.
4.4 Conclusion
The findings indicate that while participants demonstrated resilience and strong social support, they also experienced substantial physical and psychological burdens, particularly related to pain, fatigue, and recurrent negative emotions. The environmental domain emerged as the lowest-performing dimension, reflecting socioeconomic challenges such as limited financial resources, constrained leisure opportunities, and transportation difficulties.
Gender was the only socio-demographic factor significantly associated with HRQoL, with female participants consistently reporting lower scores across all domains. This suggests that young women living with SCD experience unique vulnerabilities requiring gender-responsive care approaches. Other socio-demographic variables, including age, education level, occupation, and living arrangement, did not show significant associations with HRQoL, indicating that the burden of SCD is pervasive across different subgroups of youths.
Overall, these findings highlight the need for a holistic care model that goes beyond biomedical management to include psychosocial support, mental health services, family engagement, financial assistance, and improved access to healthcare resources. Addressing these multidimensional needs is critical to enhancing long-term well-being and life opportunities for youths living with SCD in resource-constrained settings.
4.5 Recommendations (Strengthened & Reduced)
1. Clinical Practice
· Prioritize individualized pain-management protocols to reduce interference with daily functioning.
· Institutionalize routine mental-health screening and counseling within SCD clinics.
· Provide targeted psychosocial support for female youths with disproportionately lower HRQoL outcomes.
· Formalize structured peer-support sessions during clinic days to enhance coping and adherence.
· Strengthen adolescent-friendly service delivery through staff training and supportive communication.
2. Community & Family Support
· Scale up community-based youth support groups through CBOs, churches, and youth programs.
· Equip parents and caregivers with continuous counseling and disease-management skills.
· Implement flexible school policies and academic adjustments for students experiencing recurrent pain crises.
· Establish safe, accessible recreational programs to improve social engagement among affected youths.
3. Health System & Policy
· Introduce transport assistance or decentralized medicine pickup points to overcome mobility barriers.
· Ensure consistent availability of essential SCD medicines at primary care facilities.
· Expand financial protection mechanisms for youths with chronic illness through NHIF/SHIF and county social-support programs.
· Embed SCD care into youth-friendly chronic-care models integrating counseling, life-skills support, and school linkage.
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