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Introduction: Sickle cell disease (SCD) is a monogenic blood disorder characterized by neurodevelopmental delays. Most children with SCD do not receive developmental services due in part to disparities in care access. To inform the design of a developmental intervention for children with SCD, we evaluated factors that influence access to developmental services.



Methods: Interview data were collected from educational and medical providers (n = 15) and caregivers (n = 15) of children aged 4–6 years with SCD at a single center and the surrounding area. Caregivers completed questionnaires about their child's background/medical history, caregiver depression (PROMIS SF v1.0-8a), and caregiver knowledge of early development (Knowledge of Infant Development Inventory). A convergent design was used to integrate the qualitative and quantitative data.



Results: We identified three themes as factors that influence caregivers' access to developmental services: quality of medical and educational experiences, caregiver knowledge and beliefs about SCD and development, and caregiver preferences for developmental services. Most caregivers denied barriers to obtaining developmental services for their child, whereas providers acknowledged numerous barriers for families. Caregivers and providers shared that a positive caregiver-provider relationship facilitates access. Caregivers reported that there was limited attention to SCD within the hospital system and broader society. Caregivers displayed limited knowledge of early development, and providers identified these knowledge gaps as a barrier to utilizing developmental services. Caregivers expressed a strong interest in SCD education and community building.



Conclusions: Our mixed method analysis identified barriers and facilitators to developmental services for children with SCD.
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1 Introduction

Sickle cell disease (SCD) is a monogenic blood disorder that impacts nearly all systems of the body (1). Approximately 100,000 individuals are estimated to have SCD in the United States, the majority of whom are African American (2). The brain is particularly vulnerable to the effects of SCD due to poor oxygen delivery, resulting in cerebrovascular insults (3–5) and accelerated white matter loss (6). Early and progressive neurocognitive deficits are often seen in patients diagnosed with SCD, negatively impacting academic performance (7, 8).

Individuals living with SCD have less access to comprehensive care compared to individuals with other chronic diseases due to a lack of SCD-trained providers and health insurance barriers (9). These disparities translate to low rates of preventive care, such as immunizations (10) and transcranial doppler screening for stroke prevention (11). Disparities in healthcare access extend to developmental services that may remediate developmental delays in young children with SCD, and better prepare them for academic success. The academic consequences are dire, as children with SCD fall below normative expectations on achievement assessments and have a high rate of grade retention (12). Developmental services include speech, occupational, physical and other early intervention therapies, as well as classroom-based interventions. Because neurocognitive deficits become more apparent with age (13, 14) and early intervention tends to be more effective (15, 16), developmental services for SCD should use a preventive approach to alter the developmental trajectory rather than a corrective approach after functional impairment occurs (17, 18). However, despite the benefits of early interventions, most children with SCD do not receive developmental services to address delays (19).

Many families with a child with SCD experience a double burden as members of a historically marginalized group coping with chronic illness (20). Although some facilitators and barriers are known to impact medical care for SCD families, no studies have provided a comprehensive view from both caregivers and providers of determinants affecting utilization of developmental services. Reported facilitators to medical care include convenience of combined appointments (i.e., having subspecialists knowledgeable about SCD present together) and the ability to communicate with knowledgeable staff about SCD concerns (21). Reported barriers to medical care include perceived discrimination, the distance from and transportation to SCD centers, financial strain, missing work, children missing school, and lack of provider knowledge and comfort (21, 22). Previous studies offer insight into barriers into medical care, but do not provide insight into barriers to developmental care, which differs from medical care in a variety of ways, not limited to treatment location, referral process, and provider training. There is a significant need to implement developmental interventions for children with SCD that are both feasible and acceptable as prior intervention trials have struggled with engagement and adherence (23, 24). A better understanding of caregivers' access to and willingness to obtain developmental services could help providers tailor services to the SCD population.

This investigation uses the Health Equity Implementation Framework (25) (HEIF) to identify determinants of access to developmental services specific to the SCD community. Unlike previous studies on facilitators and barriers that impact care (21, 22), this study incorporates both caregiver and provider perspectives. We used a convergent mixed methods design (26) to better understand what factors impact access to and preferences for developmental services. The current study has three aims: (1) identify barriers and facilitators to developmental treatment faced by caregivers of children ages 4–6 with SCD; (2) understand which factors inform decisions about medical, developmental, and educational interventions for caregivers of young children with SCD; and (3) identify caregiver preferences that will increase developmental treatment utilization for young children with SCD.



2 Materials and methods


2.1 Participants and procedures

Medical and educational providers and caregivers of children with SCD ages 4–6 were recruited from the Memphis area. Snowball sampling was used to find providers familiar with the unique developmental needs of young children with SCD, starting with providers at St. Jude Children's Research Hospital and a local early childhood education provider. Providers at these organizations recommended colleagues with experience providing or connecting families to developmental services, and/or experience working with families of young children with SCD. Caregivers were recruited through the Sickle Cell Clinical Research and Intervention Program (SCCRIP), a longitudinal cohort study of patients with an SCD diagnosis (27). Caregivers were eligible if they spoke English and had a child enrolled in the cohort study between the ages of 4 and 6 years with any SCD genotype.

This was a descriptive cross-sectional study. We used a convergent mixed methods design, involving parallel collection of both quantitative and qualitative data. This approach was used as both quantitative and qualitative domains of interest were identified a priori, consistent with the HEIF framework (25). All HEIF domains were examined qualitatively and quantitatively either through frequency counts or formal questionnaires. Certain themes arose from interviews that were not captured quantitatively, and interpretation was primarily based on qualitative data collected. Interviews with providers were conducted over a virtual video platform or over the phone and were audio recorded. All caregiver interviews were conducted over the phone and audio recorded. Audio recording of interviews was granted by participants during the informed consent process. Interviews were transcribed verbatim using a third-party service and checked for accuracy by two study team members. Caregivers also completed four questionnaires: two descriptive questionnaires about their child's background and medical history, a questionnaire about caregiver depression, and a questionnaire testing the caregiver's knowledge of early development. The procedures of this study were approved by the Institutional Review Board at St. Jude Children's Research Hospital.



2.2 Qualitative interviews

Two semi-structured interview guides, one for caregivers and one for providers, were developed based on the HEIF used by Woodward et al. (25) to study barriers and facilitators to treatment for the hepatitis C virus. The HEIF integrates healthcare disparities and implementation science concepts into a framework that considers barriers and facilitators to intervention implementation at the following levels: recipients (patients and providers), clinical encounters, innovation/characteristics of treatment, and the context of the health care system. This framework allows for the identification of disparities in access to care and racially disparate decisions by providers (28). Caregivers were asked about potential barriers and facilitators to developmental services for their child with SCD. Caregivers with children who had not received developmental services were asked what they would expect from a developmental service based on their experience with their child's medical treatment or education. Providers were asked the same questions and answered based on their knowledge of developmental services and their interactions with caregivers. Additional questions for caregivers were included to learn about their knowledge of SCD and development and their preferences for a proposed intervention (see Supplementary File 1 and Supplementary File 2 for interview guides).



2.3 Quantitative measures


2.3.1 Depression

The Patient Reported Outcomes Measurement Information System (PROMIS) is a collection of item banks made by the National Institute of Health and includes a depression questionnaire about negative mood, decrease in positive affect, information processing deficits, negative views of the self, and negative social cognition. The PROMIS SF v1.0 - Depression 8a, an 8-item depression short form, is highly correlated to the full depression bank (r = 0.96) (29). Items have five response options (Never, Rarely, Sometimes, Often, and Always), and response pattern scoring is used to calculate a raw score that is transformed into a T-score with a general population mean of 50 and standard deviation (SD) of 10. A T-score above 60 indicates moderate depression, and a T-score above 70 indicates severe depression (30). The general population used to norm the T-scores (n = 11,796) is similar in gender, age, race/ethnicity, and education to the 2010 U.S. census (31).



2.3.2 Knowledge of development

The Knowledge of Infant Development Inventory (KIDI) is a 58-item questionnaire that assesses parent knowledge of infant norms and milestones, principles of development, parenting strategies, and health and safety (32). Item responses include Agree, Disagree, and Not sure for 39 questions, and Agree, Younger, Older, or Not sure for 19 questions that make a declarative statement like “Babies say their first real word at 6 months.” Two response scores were calculated (Attempted and Accuracy). The KIDI's internal consistency across a diverse sample from 10 studies (N = 820) is acceptable (α = 0.88) (32). A study by Hamilton and Orme (33) found that the KIDI had high convergent validity with the Knowledge of Child Development Inventory (r = 0.68) and the Parent Opinion Question (r = 0.51).



2.3.3 Demographic and medical information

A demographics questionnaire and a medical history questionnaire were used to gather background information about the sampled caregivers. The demographics questionnaire asked about caregiver characteristics including education, marital status, income, health care coverage, race, and ethnicity. The medical history questionnaire asked about the child's SCD-related complications and treatment, prenatal and birth history, and developmental and educational history.




2.4 Qualitative analysis

A qualitative content analysis was performed on the interview data to identify descriptive themes. After the data were transcribed and assessed for quality, each transcript was coded by two independent coders (MT and EM) using Delve Tool software (34). Two coders used a deductive approach for questions derived from the HEIF (25) and questions about caregiver preferences on the proposed interventions. First, a codebook was created that aligned with the barrier and facilitator domains of the HEIF and questions specific to medical experiences and preferences. In addition to the a priori codes, other codes for recurring topics discussed throughout the interviews were inductively derived, including “Caregiver decision making” and “Beliefs about learning and academics.” The two coders met during and after their independent coding processes to discuss their findings and resolve coding discrepancies.

After the codes for each transcript were agreed upon by the two coders, the data were visually reorganized by code in a categorization matrix (35). The categorization matrix is an arrangement of summarized participant responses with a row for each participant and a column for each code. The matrix enabled condensing of the data (i.e., whether a barrier was or was not endorsed, and whether a facilitator was identified). The data were further abstracted from the matrix as the coders analyzed the code columns to write an interpretive summary of responses. Responses were also analyzed by row to identify patterns within individual responses. Analysis of the interpretive summaries allowed for the re-contextualizing of data into descriptive themes that described the experiences, beliefs, and preferences of providers and caregivers (36). To further analyze within each theme for subthemes, responses were transformed into frequencies of endorsed barriers and facilitators as detailed below.



2.5 Quantitative data analysis

Responses to barrier questions derived from the HEIF were quantified by dichotomizing responses that did or did not endorse a specific barrier and analyzed for frequencies. Responses to the inductively-derived codes of “Medical knowledge of SCD,” “Knowledge of SCD and development,” “Sources of knowledge,” “Perceptions of society,” and “Decision making” were quantified for the frequency of topics discussed within each code. For the PROMIS, descriptive statistics were calculated for caregiver responses. For the KIDI, an accuracy score was calculated from the ratio of the total correct of the total attempted items per participant. Mean and SD were used to analyze the accuracy and over/underestimate scores from the KIDI. For the medical and demographic questionnaires, frequencies were used to describe the categorical data and mean and SD were used to analyze the continuous data.



2.6 Data integration

A convergent design was used in this mixed methods analysis (26), beginning with the independent analysis of qualitative and quantitative data, followed by the integration of the two data sets to identify ways in which the two methods of caregiver reporting confirm, contradict, or expand on caregiver experiences. The transformation of interview responses into frequencies informed the construction of descriptive themes. A basic joint display (37) report transformed interview data, interview quotes, and survey data, while also showing the results in the context of the HEIF domains.




3 Results

Fifteen providers with a range of 5–29 years of experience in the medical, education, and/or advocacy sectors participated in interviews. Roles of the providers included hospital-school coordinators who advocate for medical and educational needs (n = 4), hospital teachers (n = 2), school leadership from the hospital and the community (n = 4), early childhood health and disability specialists (n = 2), an adult SCD advocate, a hematologist, and a hematology administrator. Seventeen caregivers were enrolled and fifteen caregivers completed surveys and interviews (2 caregivers were lost to follow up). Caregivers ranged in age from 23 to 40 years (Mean = 29.4), were primarily female (94%), and all identified as Black or African American. Most caregivers had children who attended preschool (80%) and/or received a developmental service (60%). Characteristics of the caregivers and their children can be found in Table 1.


TABLE 1 Caregiver and child characteristics.

[image: Table 1]

The study team identified three themes as factors that influence caregivers' access to developmental services: quality of medical and educational experiences, caregiver knowledge and beliefs about SCD and development, and caregiver preferences for developmental services (Figure 1).
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FIGURE 1
Results of the thematic analysis. The themes represent factors that influence caregivers’ access to developmental services.



3.1 Theme 1: quality of medical and educational experiences


3.1.1 Providers reported that caregivers encounter significant barriers

When asked about specific barriers to developmental care, most providers endorsed at least some of the barriers within each HEIF domain (Table 2). The barriers most frequently endorsed were the patient's housing or living situation (n = 14), caregivers' unawareness that treatment exists (n = 13), lack of media attention around treatment (n = 12), caregiver stress or depression (n = 12), and lack of transportation (n = 12). Providers also shared experiences of caregivers not understanding a developmental diagnosis or treatment and/or not believing a treatment was necessary.


TABLE 2 Caregiver experience with barriers to developmental treatment.

[image: Table 2]

Some providers further stated that specific barriers are related to systemic issues in hospitals and schools. One such issue is miscommunication between providers and caregivers about why a child needs services or how services can be helpful. This issue arises particularly when providers speak too quickly or use jargon. One health services specialist working in early childhood education explained how she helps caregivers ask questions:


“We actually have forms that we give to parents that, that ask doctors specific questions.. we have found that some parents do not know what to ask. I’ve actually had parents – I say, ‘Well, when you get there, this is my cell number. Call me and hand the phone to the doctor.’” (Provider 16)



Another barrier expressed primarily by education providers is caregiver mistrust of the medical or educational system. Educators described conversations with caregivers who associate early intervention with the stigma around special education. One educator explained that caregivers who received special education services before schools adopted inclusion models may avoid developmental services out of fear that their child may be labeled or ostracized.

Providers also discussed health and socioeconomic inequalities faced by caregivers of children with SCD and how such inequalities impact caregiver motivation, mental health, and trust in developmental providers. One provider explained how low caregiver wellbeing impacts access to services:


“The stress, you know, you have so many stress factors, living in the high crime area, living in a food desert, not having a car, uh, living in an abusive situation, not having enough money to buy food. Yeah. I mean, of course… your hierarchy is not about services for your child; it’s about everyday existence.” (Provider 12)





3.1.2 Caregivers endorsed few barriers but acknowledged the difficulty of balancing priorities

Unlike providers, most caregivers endorsed few, if any, of the HEIF barriers (Table 2). For example, most providers endorsed some or all of the barriers in the patient factor of the HEIF domain, but the only patient-factor barriers that were endorsed by more than one caregiver were distance from the hospital or clinic (n = 3), transportation (n = 3), trusting providers (n = 2) and experiences of stress or depression (n = 3).

To better contextualize caregiver responses to the patient-factor HEIF questions, we asked caregivers to complete a brief depression symptom inventory (PROMIS SF V.1- Depression 8a) Caregiver scores ranged from 38.2 to 64.2 with a mean of 46.1 (SD = 9.4), which is below the standardized T-score of 50 in the general population. Two caregivers (13.0%) scored in the clinical range for depressive symptoms. Another patient factor that may impact access to developmental services is the severity of the child's SCD symptoms. The majority of caregivers reported that their child had experienced SCD-related pain (n = 13, M = 86.7%) and that their child had been hospitalized for SCD complications before the age of 3 (n = 12, M = 80%).

Caregivers described other personal barriers that were not specifically asked about in the interview. The most discussed personal factors that interfered with their child's treatment were the caregivers' own medical conditions and the inability to miss work for appointments. One caregiver explained how their family manages medical appointments:


“Um, maybe my own like health issues and appointments, but I have been, so far everything has worked out as far as scheduling wise. Um, so if I have an appointment or an issue going on myself, then her dad would just step in. Um, it might cost him to take some time off work, but he would step in to make sure she gets her appointment.” (Caregiver 7)



This quote demonstrates a reality described by many caregivers – the problem solving required to prioritize their child's treatment. A caregiver explained how her efforts to balance her job with her child's medical treatment has led to negative internalizing:


“Having to lose so many jobs to take care of my child like it just makes you feel like nobody cares about your child but you. But you have to pay the bills so it is really depressing not being able to keep one.” (Caregiver 13)



Few characteristics of treatment were identified as problematic by caregivers who have obtained developmental services for their child (Table 2). All caregivers with experience with early intervention or another developmental service spoke positively about the treatment and providers. Positive comments included that early intervention was highly engaging to their child, that the providers were patient, that providers included them in activities, and that they observed improvement with their child.

Caregivers without experience with developmental services endorsed few concerns about the treatment itself or its accessibility, with two exceptions. Three caregivers expressed that they would expect the cost of the treatment to be a barrier to care, and two caregivers expected to feel misunderstood by a developmental provider. As one of them explained,


“I feel that providers don’t really take personal experiences into consideration when they’re offering treatments… like if you’re not just taking their advice or wanting to like give medicine that they’re suggesting for your child, I feel like they don’t really listen to your point of view.” (Caregiver 5)





3.1.3 A positive caregiver-provider relationship facilitates access

Both providers and caregivers spoke about how the relationship between caregivers and providers facilitates caregiver access to services. Caregivers explained their desire to be heard and understood by providers, and providers explained how trust increases the likelihood that caregivers will pursue treatment for their child. Caregivers stated that providers need to listen to caregivers, make them feel comfortable asking questions, and ask families for feedback. One caregiver described the positive communication with her provider as follows:


“…they always make us feel comfortable… I guess, the way they communicate with us. Um, they tell us everything. They sit down. That’s the number one thing … They make us feel like, you know, we’re just having a, a regular conversation and it’s not uncomfortable” (Caregiver 2)



Providers also discussed the need for strong communication between caregivers and providers, and some emphasized the need for providers to speak clearly and concisely. One provider explained that, ideally, the relationship between providers and caregivers is one of partnership:


“I can learn from you and you can learn from me, kind of shared, um, thought partner model would help caregivers, um, kind of let their guard down and be open to, um, services and listening to what’s going on and really asking the parent or caregiver their experience and… reminding them, you know, they're the expert with their child and building up their confidence in the partnership and work.”(Provider 10)



Another provider explained how caregiver motivation, or “buy-in,” along with trust in providers, is essential for children who need early intervention services:


“I believe buy-in is essential when it comes to intervention support. One, the parent has to have buy-in that their child actually needs support. And then, two, that the parent has to have a trust factor that the provider is actually going to support their child in that area… I feel a way to alleviate that is for outreach to be paired in tandem with the referral, um, kind of like an appropriate handoff, you know, instead of a call this number.. kind of like, we're going to walk with you in this journey until everyone agrees that this is, this is happening.” (Provider 8)



As this provider noted, caregivers who are highly motivated to secure developmental services for their child may still struggle to navigate enrollment in early intervention or school services. Providers explained that developmental services are more accessible for patients who have a strong connection to a school or hospital system with staff dedicated to helping parents navigate those services. This statement was supported by caregiver anecdotes, as many caregivers who had obtained services for their child credited hospital staff or school educators for helping them schedule appointments.




3.2 Theme 2: caregiver knowledge and beliefs about SCD and development


3.2.1 Breadth of knowledge about SCD varied by professional and personal experience

The most commonly discussed features of SCD were the associated pain and risk of stroke. Most providers could provide more precise answers about the developmental aspects than about the medical aspects of SCD, as most providers had a background in education rather than medicine. Providers identified several developmental delays that children with SCD may be at higher risk for, including issues with memory, attention, adaptive behavior, self-regulation, processing speed, social learning, speech/language, and motor skills. The concerns most often addressed by providers involved attention and speech. Providers also volunteered explanations for why such developmental delays may occur in children with SCD, including pain as a barrier to learning, time in the hospital or low attendance at school, and silent cerebral infarcts or stroke. Four providers were hesitant to attribute developmental delays to SCD itself, noting that the presence of delays in children with SCD is often confounded by other variables, such as low income or limited access to high-quality education. Regarding associated delays, one provider said,


“…a lot of it is, maybe not disease related, but complicated by disease.” (Provider 12)



Most caregivers (80%) had heard of hydroxyurea and more than half (53%) had heard of TCD. Most caregivers who were aware of hydroxyurea or TCD attributed their familiarity to their child's use of hydroxyurea or TCD. Caregivers also offered knowledge about hydroxyurea, with three noting that it can help with avoiding pain crises or hospitalization and three explaining that it is used to prevent blood cells from sickling. Caregivers were less descriptive about their understanding of TCD, with only two caregivers explaining its use to detect stroke.

Four caregivers were unaware that children with SCD are at a higher risk of delays in development than are their peers. Four other caregivers were aware that children with SCD are at risk for developmental delays but did not explain further. Three caregivers noted that speech may be impacted by SCD. Walking delays, difficulties with focus or memory, and problems with everyday activities were each mentioned once.

The mean accuracy score on the KIDI (total correct divided by total attempted) was 61% (SD = 0.07). In comparison, the mean KIDI accuracy score was 83% (SD = 0.16) among participants in a large study of infant/child development (n = 1,358), conducted in the same metropolitan area as the current study (38). Caregivers' accuracy on the KIDI was 1.78 SD below the accuracy observed in the prior study, suggesting knowledge gaps among our sample of SCD caregivers. The mean accuracy score of the current sample was also 1.20 SD below that of mothers whose children attended Head Start (n = 207, M = 70.7, SD = 11.4) (32).



3.2.2 Knowledge comes from direct and professional experiences

Participants learned about SCD, developmental delays, or treatment for developmental delays in one of four ways: direct experience, professional experience, expertise of medical or educational professionals, or formal education. Direct experience was the most frequently discussed source of knowledge, with providers describing workplace interactions with children who have SCD and caregivers describing their own child or family member's experience. Most caregivers who were aware of TCD or hydroxyurea attributed this knowledge to their child's medical experience. Professional experience was largely discussed by providers, who learned about SCD by collaborating with other health professionals. Most caregivers cited expertise from medical or educational experts as their source of knowledge about SCD and development, with many emphasizing their reliance on the hospital's doctors and school program to learn about these topics. One caregiver described how her child's hospital shared information in a way that helped her to retain the new knowledge and build a relationship with hospital staff:


“Each visit that I go to [children’s research hospital], they teach me a little bit more every time. It’s kind of, it’s, it’s so much better than, you know, slamming all that knowledge on a parent when we first, you know, when we first get there.” (Caregiver 13)



Formal education as a source of knowledge about SCD was only mentioned by one provider and one caregiver.

The type and specificity of knowledge about SCD differed between providers and caregivers. Providers had a wider breadth of knowledge about potential risks of SCD, whereas caregivers had a more intimate knowledge of day-to-day life with SCD that was specific to their child's medical and developmental needs.



3.2.3 Society lacks SCD awareness

Most providers did not endorse the statement that society lacks caring for those living with SCD. However, all providers who responded this way clarified their response, stating that people with SCD do not get the attention that they need from society. Nine of those providers said that there is a lack of knowledge about people living with SCD, and one provider described SCD as a low priority to those who disseminate knowledge:


"…most of the people with money and resources don't look like the people with sickle cell disease.. I can’t say it's a lack of caring about sickle cell disease, but more about… other priorities.” (Provider 12)



Most providers noted a lack of media coverage about SCD, and multiple providers linked the lack of knowledge and media coverage to the marginalization of Black people in society.

Most caregivers said there was not a lack of caring, but several noted that there is a lack of knowledge about the disease. Some caregivers further explained how the lack of knowledge in society is compounded by the invisible nature of the disease, such that others often trivialized their child's experience with the disease. One parent explained that her answer was informed by experiences of bias against her child with SCD at the hospital and at school. Caregivers almost unanimously said that there is not enough media coverage about SCD or representation of those living with the disease. One caregiver emphasized how the lack of awareness puts the burden on her to justify her child's needs:


“You mostly hear about children with cancer, you don’t too much hear anybody trying to help anybody with sickle cell… When I had my son, nobody, they, they heard of it, but they just don’t know anything about it. So, I’m having to constantly tell people what struggles he go through… It’s like nobody cares.” (Caregiver 13)



Providers and caregivers almost unanimously called for increased awareness of SCD and increased media representation for those who live with it.




3.3 Theme 3: caregiver preferences for developmental services


3.3.1 Caregivers make decisions based on quality, provider trust, and accessibility

Providers and caregivers identified three factors that would influence caregiver acceptance and participation in a developmental education program for preschool-aged children with SCD. All 15 caregivers expressed interest in developmental education programs. Although interested, most caregivers cautioned that they would need to consider additional factors before committing to participate. When asked about how they would make a final decision about participation, their responses fell into the following categories: quality of the program, recommendations, and logistics. Caregiver responses regarding the quality of the program included discussions of the program's content and its perceived relevance to their child's needs. For example, one caregiver explained,


“…me personally, um, I just ask more about the program, what the program consists of… I would just want to see what I’m putting me and my son into it before I just jumped into the – I want to make sure it’s something good for him and not just okay for him.” (Caregiver 1)



Some caregivers placed high value on recommendations, explaining that they would be willing to try a program if it was suggested by a professional they trusted. Program accessibility was the most frequently discussed factor in decision making. Caregivers mentioned logistic considerations including work schedule conflicts, childcare needs, virtual or in-person participation, and time constraints. Providers endorsed the same decision-making considerations, but more frequently pointed out access issues such as lack of transportation or lack of technology.



3.3.2 Logistic preferences vary by family

There was variability in how caregivers described the characteristics of a developmental education program that would be most accessible to their family, suggesting that no single format for intervention programming will meet all caregivers' needs. Although some caregivers were interested in virtual participation, other caregivers stated that they learn better in person. Similarly, some caregivers would prefer to meet regularly on a weeknight, but others stated that their work did not follow a traditional 9 am to 5 pm schedule. To accommodate the diverse needs of families, providers suggested offering virtual/in-person hybrid sessions, offering sessions at multiple times, and providing transportation or daycare to increase in-person attendance.



3.3.3 Caregivers want SCD education and SCD community

Although caregivers had different preferences about the program logistics, they largely agreed on the desired qualitative aspects of the program. Caregivers frequently discussed development and school readiness from an SCD perspective, with a focus on elements to monitor in their child's development and risk factors common in children with SCD. They also discussed what to expect in kindergarten and how to teach their child to communicate their physical needs to teachers, particularly regarding staying hydrated throughout the day and communicating a pain crisis. One caregiver expressed anxiety about her child being in a larger class with less attention from the teacher:


“So, public school, you know, they don’t really baby them.. working with 20 plus kids… I know he’s not going to have as much attention on him, and I was paying attention to him… having a, a crisis since he’s so little he’s… still learning… what to tell me and how… he feels so that’s a concern of mine. But we’re working with him to try to communicate with us better…” (Caregiver 13)



Another recurring desire from caregivers was to learn about strategies to maintain their own mental health while coping with the stress of their child's transition to kindergarten. One caregiver explained this need:


“…I’d want more so, like, a support system to show, you know, manners in which that help as a, as a caregiver to, you know, keep moving forward and, you know, the steps that you can take then as much as you’re taking care of the children, but, like, giving us the education on how to keep ourselves whole in the midst of it.” (Caregiver 14)



Caregivers and providers discussed the idea of using a caregiver educational course as a support group. Multiple providers suggested using a coaching or cohort model rather than lectures. When asked who caregivers wanted to learn from, most suggested that the caregiver educational program be taught by a parent of a child with SCD. Caregivers expressed the need to hear from someone who has successfully gone through the process of preparing their child with SCD for school. Some caregivers also stated their willingness to hear from medical or educational professionals in the sessions. As one caregiver explained, parents should lead the session and then incorporate medical or educational professionals who can “back them up on the facts.” Regarding interventions for children, almost all participants agreed that the main criteria for instructors should be experience with early childhood education, but some caregivers suggested incorporating participation of older children with SCD as role models for the younger children.





4 Discussion

Patients with SCD comprise a historically marginalized population that face substantial health disparities (22, 39, 40). To establish an equitable developmental intervention for families of young children with SCD, we conducted a mixed-methods investigation through a health equity lens (25). Through analysis of both qualitative and quantitative data, we identified three broad themes that frame how caregivers and providers view developmental services (i.e., services to promote children's cognitive, language, and physical development). These themes include the quality of medical and educational experiences, caregiver knowledge and beliefs about SCD and development, and caregiver preferences for developmental services.

There were notable discrepancies in the barriers endorsed by caregivers and providers. Most caregivers did not endorse expecting or experiencing significant barriers to obtain developmental services for their child, whereas providers frequently endorsed numerous barriers for patient families. Providers described negative medical and educational experiences of caregivers. In contrast, caregivers mostly emphasized their own positive experiences. These discrepancies are consistent with prior literature assessing medical adherence in patients with SCD based on caregiver and provider reporting. Caregivers of children with SCD tend to overestimate rates of medical adherence (41, 42) and report fewer barriers to disease management (43) than do providers. Our results suggest that this response pattern extends to developmental services for children with SCD. Caregivers may not endorse these barriers due to stigma and fear of judgement or racism (44, 45). The differing lived experiences of providers and caregivers can lead to feelings of stigma and discrimination among families of patients with SCD (22). These feelings result in strained relationships and limited trust that can impact how barriers are reported (46). Furthermore, caregivers can only provide their own personal experience, whereas providers may have observed a wider range of barriers among caregivers. Conversely, although providers may have observed certain barriers in a few families, they may generalize these barriers to all families of children with SCD. Discrepancies in racial and ethnic backgrounds between providers and caregivers may also partially explain their experiences with these barriers.

Several caregivers highlighted the difficulties of balancing priorities when seeking developmental services for their child. For example, some caregivers noted that they often must prioritize their child's medical care or their own medical care, and others shared that it was difficult to maintain employment because their jobs do not provide the flexibility needed to attend appointments. Some caregivers (n = 3) and most providers (n = 12) shared that transportation or distance from the provider was a barrier to care. To overcome these barriers, developmental programs for children with SCD may prioritize virtual/telehealth services and offer more services outside working hours. Virtual/telehealth services may also have barriers due to limited internet access, but these issues can be addressed by providing hotspots or other low-cost internet options. Telehealth-based developmental services have been deemed feasible and acceptable for underserved and low-income families (47, 48). Telemedicine approaches for children and adolescents with SCD have received high levels of satisfaction from patients, providers, and caregivers (49–51).

Caregivers of young children with SCD showed limited knowledge of infant and child development, and providers identified these knowledge gaps as a barrier to accessing services. On a standardized questionnaire (KIDI) assessing parent knowledge of infant norms and milestones, principles of development, and parenting strategies, the caregivers in our study showed more limited knowledge than other caregivers living in the same metro area or caregivers with children enrolled in Head Start (32, 38). If caregivers are unfamiliar with normative expectations and principles of development, they may struggle to identify whether their child is delayed or to implement positive parenting strategies. Many caregivers were also unaware that children with SCD are at a higher risk of experiencing developmental delays or how these delays may manifest. Multiple providers reported observing these knowledge gaps and noted that a lack of knowledge about child development may limit follow-through with developmental services. Specifically, providers raised concerns that caregivers may not acknowledge that their child has a developmental delay or may not believe that such delays warrant further action. The discrepancy between caregivers' perceptions and normative expectations highlights a significant barrier to the utilization of developmental services. If caregivers are referred for a developmental evaluation or service, follow-through may be poor if they do not view their child's development as a concern. Caregivers of young children with SCD need education on normative child development and parenting strategies, but knowledge alone is unlikely to lead to significant behavior change (52). Instead, providers can use strategies such as motivational interviewing (53, 54) to promote caregivers' self-efficacy (55, 56) allowing caregivers to feel confident in their ability to follow through with provider recommendations. Culturally tailored parent education programs that utilize motivational interviewing and emphasize cultural pride may be particularly effective (57, 58).

Although providers and caregivers gave contradictory responses about barriers to developmental services, the two groups agreed on facilitators to participation. Both groups highlighted the importance of a positive caregiver–provider relationship to facilitate access to developmental services. Previous studies have documented distrust and poor communication between families of patients with SCD and their providers (59–61). Poor caregiver–provider communication is associated with more hospitalizations and worse health literacy (62). Thus, to facilitate access and engagement in developmental services, the medical team and developmental providers must use communication strategies that build trust. This may be accomplished by implementing family-centered communication, which involves obtaining and understanding the families' perspectives, considering psychosocial and cultural context, and reaching a shared understanding of health concerns and treatment options (59, 63). Interventions emphasizing family centered communication engage families as partners in designing and implementing interventions and seek routine feedback.

Few caregivers reported symptoms of depression on the PROMIS and most denied stress or depression as a barrier to accessing services. In contrast, most providers endorsed caregiver stress and/or depression as a barrier to accessing services. Compared to normative expectations, both caregivers of (64) and child/adolescent (65) patients with SCD do not display elevated rates of depression. Yet, caregiver stress and depression is associated with their child's pain intensity and functional impairment (64), which may become more apparent as their child grows older. Assessing caregiver mental health and promoting coping strategies should be incorporated into family-centered communication (59, 63) with providers.

Caregivers consistently endorsed a strong preference to learn from other families and to build a community of caregivers with shared experiences. The desire to learn from other caregivers or patients with SCD is consistent with findings from other studies (66, 67). These findings may reflect cultural values, as African Americans families tend to be more communalistic and value interdependence more than do European American families (68). Caregivers noted that other families with SCD can comment on the challenges of the lived experience and provide solutions that are practical and approachable. Caregivers expressed a desire to interact with other families for social connectedness and community building, as they experience feelings of isolation related to their child's SCD diagnosis and have limited interactions with other families with shared experiences. These feelings of isolation were exacerbated by the perception that there is a lack of caring or media coverage of SCD within the hospital system and broader society, due in part to racism. Caregivers expressed the burden of having to frequently educate others about SCD. Families living with a chronic disease may develop a strong social identity related to the disease (69–71). Peer-to-peer or group interactions that build upon this identity provide a sense of shared meaning, support, and efficacy that can reduce depression and loneliness (72). Thus, developmental services that foster these connections among caregivers may have better engagement and may more successfully promote caregiver self-efficacy and mental health.

By collecting information from both providers and caregivers, we obtained unique perspectives on developmental services for young children with SCD. The convergent mixed-methods approach incorporating standardized quantitative assessments and qualitative data comprehensively captured potential barriers and facilitators and caregiver knowledge of developmental norms. However, several study limitations exist. Not all caregivers had experience with developmental services and therefore could only relay expectations based on medical care or preschool experiences for their child. We intentionally included caregivers with or without these exposures to gain perspectives from a diverse sample of caregivers rather than from only those who had concerns about their child's development. All data were collected from caregivers served at a single institution and from providers in the surrounding area, potentially limiting generalizability of the results. Caregiver and provider experiences may differ based on geographical location, hospital resources, and broader community resources. Therefore, further investigation is needed through multi-center studies using diverse geographic sampling to evaluate if results are consistent across centers.



5 Conclusions

Patients with SCD and their families experience health disparities that negatively impact quality of life. Using the Health Equity Implementation Framework (25), we identified determinants of access to and quality of developmental services according to caregivers and providers. There were notable discrepancies in barriers to care based on caregiver and provider responses. Caregivers of young children with SCD showed limited knowledge of infant and child development, and providers identified these knowledge gaps as a barrier to accessing and utilizing services. To increase engagement and follow-through of developmental services, interventions should use family-centered communication to facilitate shared understanding and incorporate peer support to foster self-efficacy among caregivers. These findings will support the creation of accessible developmental interventions for children with SCD.
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Caregiver quotes
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helping him and get him to the point where he

treatment) The cost of treatment 1s 533 300 « Caregivers unhappy that their | work hours look different. So if we're going 1o try | needs to be. And I understood that it just, you
prohibitive child did not qualify for services | to provide a service... how can we fit that into | know, it just takes time.”
Caregivers struggle with wait o) IRTT) + School documentation associated | what our families are, you know, what they can
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Clinical encounters | Problems when the patient met 5(333) 0(0) + Caregivers felt uncomfortable think.... Listening, right? I think that it's, it's | “I have learned that if you've never experienced
with a developmental provider asking questions important to most people to feel seen and heard, | what I experienced or deal what I had to deal with,
Caregivr feltor would expect to $633) 2(133) « Provider didn't value input um, and to feel like the things that matter to them | you really wouldn't understand... You know, being
feel misunderstoodby a provider from caregiver matter to the people that are, are charged with | patient and, you know, trying to, you know,
taking care of them.” understand to a, uh, certain point.”
Patient factors Caregiver's motivation to seek 7 (467) 1(67) « Family dynamics can “our parents have lives to live. And so this is a | “Sometimes it hard to... like juggle bills with that,
freatment acts as a barrier impact treatment chronic illness.... So if you have three other um, with having to travel back and forth like to
“Trust in providess (or lack of 3 (533) 2 (133 « Family's relationship to the school | children, and you're trying and they're all in [mid-south city] and stuff like that, um, for doctor's
trust) acts as a barrier district may impact perception | school, and they all have different activities, and | appointments and stuff like that.”
TP Y ) TG0 of treatment you'e trying to work. And so if someone says,
st saa Bais « Multiple children/ family members | come up to [Children’s Hospital] twice a week,
T T with different needst0 care o | you know, for an hoar at a time, uh, tha’s not
. + Inability to take time off at work | feasible for a lot of people.
related pain’ .
Child had a SCD related 12 (80)
Child has other health 2(133)
conditions®
Provider factors Providers were too busy to 7 (467) 1(67) + Lack of diversity among providers | “I have had parents to say, well, the meeting | “I think in the process of trying to get a person for
provide quality care « Providers talking too quickly or | doesn’t ever go well if you're not there, because | that service, uh, in relation to my culture, me being
Providers did not answer the | 6 (40) 167 with too much jargon I don't know what they're saying. They're talking | black... probably more so wanting someone of a
patient's questions + Providers lack of knowledge about | too fast.” similar background. So that some things culturally
SCD would make more sense to that individual...”
Community Limited providers available in 10 (66.7) 1(67) + Low income schools are under- | "I think zip code matters, depending on where you | “Yeah, I, 1 would expect to have difficulties just
resources the community performing, which impacts access | live determines what kind of treatment you get. | because we live in a rural community and its not as
Harder to get treatment in the 11 (733) 167) to services Maybe there's patients that don't even have a | many, um, specialized physicians in the area.”
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system to get
developmental services
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SCD s not a priority in society
because of racism

caring about sickle cell discase, but more about
other priorities.”

In column 2, interview questions were condensed into statements. Columas three and four indicate endorsement of that statement by participant group: stakeholder or caregiver. HEIF, Health Equity Implementation Framework; SCD, sickle cell disease.
*Questions from the medical history questionnaire were answered only by caregivers.
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Depression
Mean PROMIS T-Score [range] 46.1 [38.2-64.2]

of
Average % correct KIDI responses [range] 61% [50%-71%]

Mean age in years [range] 48 [4-5]
Gender

Female 9 (60)
Male 6 (40)
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Black or African American 15 (100)
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Missing 2(133)
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SC 6 (40)
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Developmental services® 9 (60)

KIDI, Knowledge of Infant Development Inventory; PROMIS, Patient Reported Outcomes
Measurement Information System; SCD, sickle cell disease.

*Developmental services includes early intervention services such as occupational, speech
physical, and developmental therapy.
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