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Children with neurodevelopmental disabilities living in rural and low-resourced regions within the United States, such as Appalachia, face gaps and barriers to accessing healthcare services due to a shortage of providers, specialists, hospitals, and clinics. Without access to specialized medical and rehabilitation services, their performance across developmental domains and participation within their communities is likely suboptimal. The purpose of this study was to identify both intrinsic and extrinsic factors using a mixed-methods approach to better understand factors that may impact performance across developmental domains and participation for children with disabilities living in Appalachia. Parents completed one study visit in which they completed a total of 4 surveys and a semi-structured interview. The surveys included a parent survey (demographic information, medical history for the child, and barriers to receiving healthcare for their child), health literacy screen, the F-Words Life Wheel, and the Pediatric Evaluation of Disability Inventory (PEDI-CAT). The semi-structured interview asked questions in five primary categories: (1) background, (2) understanding of their child's medical diagnosis and management of their disability, (3) insurance coverage, (4) barriers to receiving healthcare, and (5) social support. This cross-sectional study included n = 17 parents of n = 26 children with neurodevelopmental disabilities. Themes from the interviews were coded both inductively and deductively. Most of the children had delays in important developmental domains, indicating a need for rehabilitation services. Participants reported significant difficulty finding specialists due to the distance from their house to the specialist, they experienced long waitlists and delayed diagnoses, they had difficulties finding caregivers for their children, they frequently had multiple children with disabilities, and they experience sleep disruptions due to their child(ren) with neurodevelopmental disabilities. The authors provide clinical research recommendations and policy changes that may be considered to help mitigate barriers to healthcare for children with neurodevelopmental disabilities living in rural and low-resourced regions.
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1 Introduction

Children born in Appalachia, a rural and low-resourced region, face tremendous health inequities when compared to the rest of the United States (US) population (1, 2). Appalachia is a socioeconomically disadvantaged geographical and cultural region in the eastern US (2). Infants born in Appalachia are at a higher risk for being born prematurely or at a low birthweight (2–4) and children in Appalachia have a higher prevalence of developmental delays when compared to the rest of the US (28% in Appalachia, 17% across the US) (5). These children often require comprehensive healthcare for optimal health outcomes and to promote full participation within their communities. Unfortunately, children living in Appalachia face both gaps in healthcare and barriers to accessing healthcare.

A majority of the counties in Appalachia have a federal designation as a health professional shortage area (HPSA) (6, 7). This shortage in healthcare providers and healthcare facilities results in gaps in care for primary and specialized services for both children and adults (4, 6–16). A study by Morrone et al. in 2021 (10) surveyed 695 people from both Appalachian and non-Appalachian counties and found that only 29% of survey respondents from Appalachia felt that there were enough healthcare services within their county. This was 28% lower than respondents from non-Appalachian counties (10). In addition to limited available medical resources, adults and children living in Appalachia face barriers to accessing healthcare and adhering to medical recommendations. High unemployment rates and the low socioeconomic status of individuals living in this region (2, 15, 17) make it difficult for individuals to travel to and pay for required healthcare services (8, 13–15). Many studies have cited health insurance coverage as a barrier for accessing care (4, 10, 11, 15, 17, 18) and the lack of healthcare coverage has been identified as a barrier for mothers seeking prenatal healthcare (13). Individuals living in Appalachia also have lower education and health literacy levels (2, 7, 14, 14, 18), as well as a documented distrust in the medical system (11, 15, 18), which may result in lower rates of seeking out healthcare and adherence to medical interventions.

Children with disabilities living in rural regions have higher unmet medical needs when compared to children from urban regions (5, 17). Neurodevelopmental disabilities, such as attention deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD), and autism spectrum disorder (ASD), often result in delays across developmental domains, including cognitive, learning, motor, speech and language, and social emotional skills (19–21). To address these delays, children with neurodevelopmental disabilities require comprehensive interventions from medical providers, including rehabilitation specialists, for optimal participation within their communities (19, 20, 22). There is a single study by Scarpa et al. (23) that specifically investigates gaps in healthcare and barriers individuals with ASD face living in Appalachia. For this study, 15 caregivers of children with ASD and 33 service providers were included. They report limited availability and lack of affordability of ASD services. They also report limited availability of rehabilitation specialists, including physical, occupational, and speech therapists (23). The lack of specialty providers, and subsequent lack of specialty interventions, likely impacts a child's performance and participation within their communities, however, the relationship between these factors has not yet been studied.

The purpose of our study was to describe factors that may influence performance across developmental domains and participation for children with neurodevelopmental disabilities living in Appalachia, which may help to inform the development of targeted clinical interventions. To do this, we utilized the Person-Environment-Occupation-Performance (PEOP) Framework. The PEOP was first proposed by Law et al. (24) in 1996 as a theoretical model that suggests that performance and participation within their social roles are influenced by the person, environment, and occupational activities or tasks. This top-down, systems model was later updated by Baum et al. in 2015 (25, 26). This updated PEOP suggests that performance and participation are influenced by both intrinsic (personal) factors and extrinsic (environmental) factors (24, 25). The study described in this manuscript seeks to identify both intrinsic and extrinsic factors using a mixed-methods approach to better understand factors that may impact performance across developmental domains and participation for children with disabilities living in Appalachia. The authors will also discuss opportunities for clinical research and policy changes to improve the health and wellbeing of children with neurodevelopmental disabilities living in Appalachia, which may be relevant to other rural and low-resourced communities.



2 Materials and methods


2.1 Participants

The procedures described in this study were approved by the Institutional Review Board at Ohio University (IRB-FY24-129). Informed written consent was obtained from all participants. The primary aim of the larger study was to evaluate the relationship between intrinsic/extrinsic factors and performance across developmental domains and participation for children with developmental delays living in Appalachia.

This study included a subset of the participants from the larger study. The subset of participants for this manuscript was determined by the following inclusion and exclusion criteria. Inclusion criteria: Parents of children (1) ages 0–17 years old, (2) living in an Appalachian County >50% of the time, and (3) has a neurodevelopmental disability including ADD, ADHD, ASD, or are pending a diagnosis for a neurodevelopmental disability. Exclusion criteria: (1) non-English speaking. Although ADD, ADHD, and ASD range in etiology and severity, we chose to include all diagnoses in this study due to similar parent-reported challenges/impairments across developmental domains and behaviors that these children experience. This sample size allowed for saturation of themes to be identified from the semi-structured interviews. The primary aim of this study is to describe intrinsic and extrinsic factors that may impact performance across developmental domains and participation based on the PEOP Framework.



2.2 Study procedures

Participants completed one study visit that took between 2.5 and 3 h to complete. Study visits took place at the participant's home, at Ohio University, or online via Microsoft Teams. Parent participants chose the location of the study visit based on convenience and comfortability.


2.2.1 Outcomes

Parents completed a total of 4 surveys and 1 semi-structured interview. The surveys and the semi-structured interview collect data on intrinsic factors (factors related to the child and family), extrinsic factors (factors related to the child's home and community environment), performance across developmental domains, and participation within the home and community.


2.2.1.1 Parent survey

During the study visit, participants completed an initial parent survey that collected both intrinsic and extrinsic factor information. The survey included demographics, medical history of the child, rehabilitation use, and barriers to accessing healthcare. The survey included open response and selection from options (see Supplementary Material for the full survey). This survey took about 15 min for the participant to complete. A researcher was available to answer any questions from the parent participant while they were completing the survey.



2.2.1.2 Health literacy screen

Participants completed the Rapid Estimate of Adult Literacy in Medicine-Short Form (REALM-SF) (26) as part of the intrinsic factors. This screen is a 7-item word recognition test and is a validated instrument for assessing participant health literacy. Participants were handed the REALM-SF and were asked to read the words out loud and that if they were unable to identify the word, they could say pass. The words include behavior, exercise, menopause, rectal, antibiotics, anemia, and jaundice. Participants receive 1-point for every correct word for a total of 7-points. The points on the screen can be used to determine a grade-level literacy score ranging from below third grade level to high school level.



2.2.1.3 Performance across developmental domains and participation outcomes

Participants completed the F-Words Life Wheel. The F-Words Life Wheel provides families with a framework to discuss goals for their child across key developmental domains and is based on the International Classification of Functioning, Disability, and Health (27). These domains include the following: (1) family, (2) function in the home/community, (3) fitness, (4) fun, (5) friends, and (6) future. Specifically, the domains of Function and Fun are associated with performance and participation. Participants were handed the F-Words Life Wheel handout and were read a blurb for each of the domains by the researcher. The researcher then asked them to circle a score from 1 (least satisfied) to 10 (most satisfied) regarding their child's current function within the domain. The F-Words Life Wheel is available for free from CANChild.

Participants completed the Pediatric Evaluation of Disability Inventory, Computerized Adapted Test (PEDI-CAT). The PEDI-CAT is a responsive (r = 0.78) (28) and reliable (ICC = 0.96) assessment for children ages 0–12 years old to capture performance and participation in four domains: Daily Activities, Mobility, Social/Cognitive, and Responsibility (29, 30).



2.2.1.4 Semi-structured interviews

The participants also completed a semi-structured interview facilitated by one trained researcher (See Supplementary Material for the full interview guide). The interviews were video and audio recorded. The interview guide was developed by the researchers on the team based on the PEOP and on previous research. The interview questions spanned both intrinsic and extrinsic factors that may influence performance and participation for children with neurodevelopmental disabilities living in Appalachia. Five main categories were identified to serve as a starting point for the development of the interview questions. These categories included (1) the family and child's background, including medical history, (2) the participant's understanding of their child's medical diagnosis and management of their disability, (3) insurance coverage in regards to accessing healthcare, (4) barriers to receiving healthcare, including availability of primary and specialty care, transportation, and travel, and (5) perceived social support from the medical and educational systems. Table 1 presents examples of questions in each category. Interviews took approximately 60 min to complete and were video and audio recorded.


TABLE 1 Examples of questions on the semi-structured interview.

[image: Table 1]





2.3 Statistical analysis

Descriptive statistics (means, standard deviations, ranges, percentages) were used to report the findings from the parent participant survey, REALM-SF, F-Words Life Wheel, and the PEDI-CAT. Qualitative data analysis was completed to develop themes from the semi-structured interviews. Interviews were video and audio recorded and were transcribed verbatim. A codebook was developed by the lead qualitative research on this study (AH). Themes were determined both inductively and deductively using the latest version of NVivo and following a foundation of thematic analysis (31). Two coders (AH and SS) separately coded the interviews to determine themes and appropriate quotes. Coders then met to discuss analysis and reach consensus. Cohen's kappa was calculated to measure interrater reliability across both coders and showed substantial agreement across both coders (kappa = .78).




3 Results


3.1 Parent survey

For this cross-sectional study, n = 17 parents of n = 26 children with a neurodevelopmental disability participated. This study included a subset of participants from a larger study that included n = 29 parents of n = 40 children with developmental delays. Inclusion criteria for larger study included: Parents of children (1) ages 0–17 years old, (2) living in an Appalachian County >50% of the time, and (3) has a diagnosed developmental delay. Of the parent participants, n = 16 are mothers and n = 1 is a father. Demographic information including parent and child age, sex, race, and ethnicity; and parent education level, marital status, employment, and income are presented in Table 2.


TABLE 2 Parent and child demographic information.
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Most of the children of the participants had a diagnosis of or were suspected to have ASD (73.1%). Most children also had two or more formal medical diagnoses (80.8%). During the interviews, most parents expressed that their children had difficulty making meaningful friendships in school and in the community due to their medical diagnoses and developmental delays. The mean age of diagnosis for their child's neurodevelopmental disorder was when the child was 4.3 years old, although the mean age the parents suspected a problem was when their child was 2.3 years old. Most parents reported that they believed that the diagnosis was late (65.4%). See Table 3 for more information on the child's diagnosis and medical history.


TABLE 3 Medical history of the children with neurodevelopmental disabilities whose parents were enrolled in the study.
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Rehabilitation use is presented in Table 4. The largest proportion of children were receiving rehabilitation services once a year or less (behavioral therapy 34.7%; occupational therapy 57.7%; physical therapy 61.6%, and speech therapy 34.7%). Most parents believed that this frequency was appropriate for their child (frequency is appropriate for behavioral therapy 77.0%; occupational therapy 73.1%; physical therapy 92.3%, and speech therapy 80.8%).


TABLE 4 Rehabilitation use for the children of the parents included in the study.
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Most of the participants selected cost of gas (65.4%), distance to the clinic or hospital (65.4%), inability to find childcare for siblings (73.1%), insurance coverage (53.8%), lack of social support (57.7%), and personal or family schedules (88.5%) as barriers to care (Table 5). Parents were also able to write in other barriers to care. One parent reported that “insurance deciding what meds we can try and what therapies are ‘worth it’” was a barrier to care. Another parent reported a “lack of understanding” demonstrated by medical providers.


TABLE 5 Parent-reported barriers to healthcare for their child.
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3.2 Health literacy screen

All participants scored a 7/7 on the REALM-SF, indicating all were at a high school level.



3.3 Performance across developmental domains and participation

F-Words Life Wheel: Participant averages for each domain are presented: Family: 8.8 ± 1.2, Function at home: 7.0 ± 1.7, Function in the community: 6.7 ± 2.4, Fitness: 8.0 ± 2.0, Fun: 8.3 ± 1.4, Friends: 5.3 ± 2.7, and Future: 7.7 ± 1.7.

PEDI-CAT: Participant scores for each category are presented. Daily Activities: Scaled score = 56.3 [standard error (SE) = 0.70] (65.4% falling under the 25th percentile); Mobility: Scaled score = 68.1 (SE = 1.01) (34.6% falling under the 25th percentile); Social/Cognitive: Scaled score = 64.3 (SE = 0.77) (76.9% falling under the 25th percentile); Responsibility: Scaled score = 45.8 (SE = 1.13) (57.7% falling under the 25th percentile).



3.4 Semi-structured interview themes

Participants report significant difficulty finding specialists due to distance, experience long waitlists and delayed diagnoses, challenges finding caregivers for their children requiring them to stay home to be the primary caregiver, frequently have multiple children with disabilities, and experiencing sleep disruptions for them and their child(ren) with neurodevelopmental disabilities.


3.4.1 Theme 1—difficulty finding specialists due to distance

Participants noted that Appalachian Ohio lacks specialists their children need for healthcare. The lack of specialists means families need to travel to larger cities in the state to receive healthcare from pediatric specialists. Due to participants' locations—participants often experience over an hour-long car ride from the Columbus and Cincinnati based specialists one way.

One participant noted the significant driving time that comes with seeing specialists by stating, “And we tried to get in with [children's hospital 2]; to transfer our care from his care team from [children's hospital 1] to [children's hospital 2] just because it's closer. I don’t want to drive two and a half hours to go to a visit. And that was impossible.”

Another stated: “Specialists are not here. Specialists, you have to go to Columbus [Ohio, about a 1.5-h drive from their home].”

One participant said, “I more worry because I don’t know where else to find it. So, if we lived in Columbus, I am sure if we were told by the [clinic] to leave, we probably can find somewhere else. But here, we just don’t have much options. So, I’ve been thinking of driving to Marietta [Ohio, about a 45-min drive from their home].”



3.4.2 Theme 2—waitlist and delayed diagnosis

Participants were asked what their barriers to healthcare for their children were and many expressed the issues with long waitlists to see pediatric specialists. Specialist waitlists are a common phenomenon of the US healthcare system, but early intervention is critical for developmental delays (7, 17). Importantly, waitlists may mean that their children had delayed diagnoses because they were unable to see the specialists. Participants shared that waitlists such as these can have ramifications for Individualized Educations Plans (IEPs), 504 plans, and health outcomes. Participants stated their children were waitlisted for ASD and ADHD evaluations, their children waited over a year to get into the dentist, and waited between 6 months and a year to see a specialist at the closest children's medical center which is about a 1.5-h drive from most of the participants' homes.

One participant stated: “We first got on the waitlist at [a children's hospital], because the doctor referred us. It takes forever.”

Another stated: “She had been on the waitlist for almost exactly a year”.

One participant mentioned waitlists and the lack of specialists: “And so he couldn’t get in until July [for speech and language pathology]. So again, that stunk. But yeah, so there was only one speech therapist, and then there was no other assistant.”



3.4.3 Theme 3—caregiving and staying at home

Participants expressed a range of caregiving responses. Some stated that they had support from family or support professionals: “We have direct support professionals that come in our house after school and help out until right around bedtime”. To get this support (an aide at home), the interviewee stated they had to document that the child was a danger to themselves/others in the household (especially other children in the house). This is when they were asking about support at home. This child also has a one-on-one at school when asked about support there.

One participant stated that they do not want to place the burden of caregiving for their child on others, “He has stayed the night with my in-laws before but I always.. I hate doing it because I know that that means they’re just not getting any sleep. Like my mother-in-law is just not going to sleep that night. She's in her 60s. She's got her own medical issues. She needs to sleep. So, I just don’t like putting her through that.”

Another family has strong support from the county: “We have the same [medical] teams for both kids, and they actually have the same [social] workers mostly through the Family and Children First Council, County Board of Duty, all of that. At least as of right now, they have the same [social] worker. There's been times where we’ve had different [social] workers, and it's just easier to have the same [social] worker.”

Several participants stated that they cannot find caregivers and that it produces a lot of anxiety for them. Many participants said they were unable to work due to taking care of their children with disabilities. Participants expressed uncertainty: “I don’t know what they [in reference to a babysitter or caregiver] will do with kids who will have a meltdown. I mean even they [caregiver] are full well.. they are very well intentioned; I just don’t know.. I mean whether they [caregiver] have the skills or experience.”

Another stated: “… I don’t know if he would handle somebody [in reference to a babysitter or caregiver], if he [the child] had a physical outburst, if they [the caregiver] would be able to handle it or if they [the caregiver] would hurt him or if he would hurt them. Or if they [caregiver] can’t handle him, would they involve law enforcement or something? I’m more worried about the physical outbursts that he [the child] has.”



3.4.4 Theme 4—multiple children with disabilities

Seven of the participants interviewed have multiple children with disabilities, and interviewees described the challenges faced when caring for them. One participant stated, “Well, and I think maybe it would have been better if he was my only child or if I’d had a different older child [who also has a disability], but because I was dealing with [older child]…who had severe behavioral issues that whole year.”

Another expressed how they felt when their second child received their diagnosis: “Horrible. You know it. You know it's coming, because you’ve already been down this path. You know. In that respect, it was horrible, because you know this is what it's going to feel like again. But on another end, you know so much more about what to do [in regards to getting a diagnosis for the second child].”

One participant brought up the different sensory challenges their children face: “And having kids with sensory issues with the food makes it even harder, because [child 1] doesn’t eat pasta. And both the kids are on different ends of the spectrum. [Child 2] is a seeker, [child 1] is an avoider.. But everybody's like, how come you eat two meals for dinner every night? And I’m like, because if three out of four of us eat it, it's a good night. Most of the time, I make two meals and two people are going to eat it and two people are going to eat the other meal.”



3.4.5 Theme 5—sleep dysfunction

Several participants stated there is significant sleep disruption with their child(ren) with disability and that it also impacts their sleep.


“He [the child] would rather wake up at 3:00 or 4:00 in the afternoon, do his tutoring, wake up completely, and then get something to eat. And then he’ll [the child] come back at like midnight, and I’ll be like, “Okay, I need you to tell me so many facts about whatever.” And he’ll come back and be like, “I watched this really cool documentary on this. Can I study this tonight?” And I'm like, “Yeah, knock yourself silly.” [..] we'll be having a conversation at three o'clock in the morning about the Roman Empire or how the Canadians burned down the White House or whatever.”



Another stated: “Definitely do feel like it would be a burden particularly at night because he [the child] does not sleep. He just doesn’t sleep.”

One participant has frequent sleep disruptions due to their child: “waking up, yes. I will literally wake up in the middle of the night and hear something and look at the foot of my bed, and he's [the child] just kind of standing there.”





4 Discussion

Parents of children with neurodevelopmental disabilities living in Appalachia face immense difficulties maintaining the health and well-being of their children. Children with disabilities often require comprehensive medical and rehabilitation services to promote performance across developmental domains and participation within their communities. Medically underserved regions of the US, such as Appalachia, have gaps in available healthcare and parents of children with disabilities face many barriers when trying to access healthcare. This likely negatively impacts a child's developmental skills and their ability to fully participate in their communities. The aim of the study is to identify intrinsic (personal) and extrinsic (environmental) factors that may impact performance across developmental domains and participation.

Parents reported that their children had delays in important performance and participation domains. Our study found that ∼34% of the children in this study fell below the 25th percentile in Mobility domain and ∼77% of children fell below the 25th percentile in Social/Cognitive domain on the PEDI-CAT. Parent satisfaction with their child's functioning within the home and community averaged 6.9 out of 10 on the F-Words Life Wheel. These findings would suggest that most of the children would benefit from rehabilitation services and targeted interventions. However, our study found significant gaps in healthcare for local specialists, resulting in many barriers to accessing the care their child needs.

Parents reported many barriers to accessing and adhering to medical and rehabilitation care related both to intrinsic and extrinsic factors. Two major themes were identified as barriers to care during the semi-structured interviews: (1) distance from the hospital or clinic, and (2) waitlist and delayed diagnoses. Most parents in the study must drive to the nearest children's hospital, about 1.5 h away, to get specialized care for their child. Some families reported making this drive several times a month. To make these appointments, it requires the parent and family to have flexibility in their schedule (88.5% reported as a barrier), money to pay for gas (65.4% reported as a barrier), care for other siblings if they are unable to attend the appointment (73.1% reported as a barrier), and reliable transportation (34.6% reported as a barrier). The magnitude of the effort the parent must put in to adhere to these medical appointments becomes clear once all barriers are accounted for.

Parents also reported difficulty scheduling an appointment due to long waitlists at specialized clinics to receive a neurodevelopmental diagnosis for their child. Approximately 65.4% of the parents perceived that their child's diagnosis was delayed. Parents, on average, identified a “problem” when their child was 2.3 years old; however, parents reported the medical diagnosis was not given on average until their child was 4.3 years old. Waitlists to get into these specialized clinics in this region are roughly 1 year, although early diagnosis and subsequent intervention are critical for best outcomes for children with neurodevelopmental disabilities (7, 17). Due to the lack of service providers, there are also waitlists for rehabilitation providers. Parents report that when they start rehabilitation, the frequency of services can be very low. The largest proportion of children report being seen once a year or less. This is particularly worrisome because children with neurodevelopmental disabilities likely need rehabilitation; however, accessing these services more frequently for education, evaluation, and treatment may be difficult.

Our study examined several intrinsic factors including socioeconomic components, health literacy, and the child's medical history that may impact performance and participation. When examining socioeconomic factors of the family, most parents (58.8%) reported having additional training after high school or a college level degree, yet most were not currently employed (52.9%). Many parents reported that their unemployment, underemployment, or a change in employment was directly related to caring for and managing appointments for their child with a neurodevelopmental disability. Parents also reported that leaving the workforce invoked a loss of self-identity. These findings are consistent with previous literature that found parents of children with disabilities often have higher unemployment rates, despite no difference in education level when compared to parents of children without disabilities (32, 33).

Many of the parents also reported secondary medical diagnoses and delays across developmental domains. Approximately, 30.7% of the parents reported that their child has a mental or behavioral health diagnosis. These include anxiety, depression, obsessive compulsive disorder, and oppositional defiant disorder. Hirota and King previously reported that children with ASD are more likely to have higher rates of anxiety (20% vs. 7%) and depression (11% vs. 5%) compared to children without a disability (20). However, accessing behavioral health services in Appalachia can be difficult due to the lack of providers. Precisely 50% of the children also have a speech or language delay and more than 25% of children have delays in the cognitive, learning, motor, and social emotional domains. Sanchack and Thomas recommend early and intensive behavioral therapies to improve outcomes across developmental domains (19). Parents also report that these secondary diagnoses and developmental delays can inhibit their child from making meaningful friendships or participating within their communities. This was evident in the responses from the F-Words Life Wheel, as Friendship was rated the lowest in satisfaction by parents with an average score of 5.3 out of 10.

Seven of the parent participants (41.2%) had multiple children with a neurodevelopmental disability. Five parents had two children, and two parents had three children with a neurodevelopmental disability. This is unsurprising as both ADHD and ASD are thought to have genetic etiologies (34, 35). However, managing the health and wellbeing of two (or more) children with unique needs can be very challenging for parents. Parents discussed the difficulty of managing different medical schedules, education, and behaviors of their children. They also discuss the fear of receiving a diagnosis for their younger child and contemplations about how they were going to manage their daily lives after receiving the diagnosis for their child.

To create targeted clinical interventions to improve performance across developmental domains and participation for children with neurodevelopmental disabilities living in Appalachia, or other rural communities, it is important to consider both intrinsic (personal) and extrinsic (environmental) factors. Based on the findings from our study, we have several recommendations for clinical interventions for children with disabilities living in rural and medically underserved regions. Interventions for children with neurodevelopmental disabilities in rural communities may target any developmental domain, as delays exist in each. Targeted clinical interventions within medically underserved regions should first consider the shortage of service providers to ensure the sustainability of their efforts. Group-based interventions may be considered as they reduce the number of trained professionals required, while providing care to more than 1 child at a time. Group-based interventions may also help to target the development of social emotional skills and help children with neurodevelopmental disabilities create meaningful friendships, an area parents identified as being important to their child's well-being. Interventions that utilize telehealth services may also help to improve access to specialized care by expanding the care network outside of the region. Both synchronous and asynchronous telehealth services should be explored, as the internet within rural communities are not always reliable. Finally, many parents in our study had multiple children with disabilities and expressed feelings of being overwhelmed. This is not unique to the Appalachian region and should be considered during the development of research studies targeting children with disabilities. Families of children with disabilities may need access to affordable respite care options. Future studies may investigate the use and cost of respite care to better identify gaps in this region to inform clinical interventions and policy decisions. In addition, studies that utilize parent-coaching as a model should be aware of these feelings, as it may inadvertently result in non-adherence to the intervention.

To further improve the health and well-being of these children, current policies may need to be re-examined for their effectiveness for helping children with neurodevelopmental disabilities to access needed healthcare. Existing Ohio policies and legislation do not address the gaps and barriers in healthcare that we have discussed in this paper. Many Appalachian counties are federally designated as HPSA (6, 7), meaning not enough providers to meet the healthcare needs of children living in these regions. Many rural regions of the United States face similar challenges. A study by Probst et al. in 2018 (7) found that 56.6% of rural communities lack even a single pediatrician. Specialists are even more scarce. This gap in healthcare creates barriers for families to accessing services due to required travel (8, 13–15). Telehealth has been proposed as a solution, however, Ohio and its bordering states face barriers to telehealth, because telehealth requires stable internet connection—a rarity in certain regions of Appalachia and throughout rural communities. In the North Central region in Appalachia, only 83.1% of households have access to broadband internet subscriptions. Increasing access to affordable and high-speed broadband internet within this region may help to actualize the routine use of telehealth services in this medically underserved region. Policies may consider incentivizing not only medically trained personnel, but also rehabilitation professionals to work in these rural regions to help combat the shortage of providers and provide children with the care they need to fully participate within their communities.

Barriers related to health insurance coverage remains at the forefront of the literature regarding access to healthcare in Appalachia (4, 10, 11, 15, 17, 18). Ohio Medicaid Expansion under the Affordable Care Act (ACA) significantly increased healthcare coverage for low-income individuals during the beginning of the COVID-19 pandemic. Ohio Medicaid has begun disenrolling people since 2022 impacting hundreds of thousands of Ohioans. This directly impacts a family's ability to afford healthcare for their children. Regarding disability home healthcare coverage, Ohio provides Medicaid waivers for individuals with disabilities to receive services at home or in community settings, yet access varies widely due to funding and workforce shortages in rural areas. Policies that incentivize trained community workers may help to mitigate this shortage.

Studies consistently highlight poor health outcomes in Appalachian Ohio, including higher rates of chronic illnesses and substance use. This is consistent with other Appalachian regions, which includes 13 states and millions of children. Access to healthcare is hindered by healthcare provider shortages, transportation barriers, and socioeconomic challenges, even with the previous Medicaid expansion. Both policy goals and research highlight the need to address rural healthcare provider shortages, improve service accessibility, and expand funding for critical health programs. Policies and studies acknowledge telehealth as a promising solution for rural areas but note the challenges of broadband access in Appalachia and in other rural regions. Existing policies often highlight theoretical access to services, but research reveals persistent gaps in actual utilization, especially among low-income and disabled populations. Research findings emphasize cultural and social barriers, such as stigma and mistrust of systems, which are less frequently addressed in policy design.

Children with disabilities deserve the highest level of care, regardless of where they live. The themes developed from this research study may help guide future clinical research projects and policy changes to improve the health and wellbeing of children with disabilities living in rural and low-resourced regions of the US.

Limitations: There are several limitations to this study. First it is a small sample size that lacks diversity, which limits the generalizability of the results. These findings are specific for children with neurodevelopmental disabilities living in the North Central Appalachian region. However, readers may consider this as a potential starting point for clinical research in other rural and low-resourced regions within the US.
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