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Abstract

Background: Neurodevelopmental disorders (NDD) in children, including conditions such as autism
spectrum disorder and cerebral palsy, represent a significant global health challenge, particularly in low-
and middle-income countries (LMICs). The family unit is crucial in managing the healthcare needs of
affected children, yet the engagement levels of fathers and siblings remain inadequately documented.

Methods: This scoping review employed the Joanna Briggs Institute’s 9-step process to systematically
assess existing literature regarding the involvement of fathers and siblings in home rehabilitation programs
for children with NDD. A comprehensive search was conducted across multiple databases to identify
relevant peer-reviewed articles and grey literature, focusing on the extent of familial participation and the
barriers and facilitators influencing engagement.

Results: The review revealed a notable disparity in the involvement of fathers compared to mothers, with
participation rates ranging from 12% to 91% across various studies. While paternal engagement positively
impacted maternal stress levels and child developmental outcomes, the involvement of siblings was less
quantitatively documented, despite anecdotal evidence suggesting their supportive roles. Key enablers for
participation included familial harmony and stigma reduction, while barriers were predominantly cultural
beliefs, economic constraints, and limited educational attainment among fathers.

Conclusion: The findings highlight a crucial gap in the literature regarding father and sibling participation
in the rehabilitation of children with NDD, emphasizing the need for targeted interventions to enhance
familial support systems. Addressing the identified barriers and promoting inclusive practices could
significantly improve outcomes for children and alleviate caregiver stress.
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1. Introduction

Neuro-developmental delay (NDD) refers to the delayed or unmet attainment of predicted developmental
milestones in one or more of the five domains: motor, cognition, communication, adaptive abilities, and
social-emotional, relative to the normative developmental benchmarks for a child's age group [1-4]. NDD
entails a compromised development of the central nervous system, impacting several domains of a child's
functioning, including language, behavior, sleep, physical capabilities, and mental health. Conditions related
with neurodevelopmental disorders (NDD) include autism spectrum disorder, intellectual disabilities, and
cerebral palsy [5]. Developmental disorders in children represent a significant worldwide illness burden,
constituting 34% of the total burden in 2019 [6,7]. Approximately 95% of children with impairments reside
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in low- and middle-income countries (LMICs), with the Sub-Saharan Africa (SSA) area being
disproportionately impacted. For instance, SSA constitutes 73% of all global developmental delay cases [8].
The predominant cause of neurodevelopmental disorders, particularly frequent in low-income
environments, is cerebral palsy [9].

The family serves as a crucial core for addressing and supporting the healthcare requirements of children
diagnosed with neurodevelopmental disorders (NDD) [10,11]. For some parents, actively participating in
the rehabilitation of a child with neurodevelopmental disorders (NDD) may be uplifting, while others may
see it as a burden or stressful. However, without sufficient assistance for family members, particularly
mothers, their health and welfare are jeopardized [12]. The significance of fathers is crucial, as research
indicates a robust correlation between their involvement and child behavior and developmental outcomes
[13, 14]. The prevalence of developmental delay was found to be elevated in a subset of dads who were
uninvolved in their child's caregiving, with rates of 59%, 50%, 47%, and 27% for cognitive, language, social-
emotional, and motor abilities, respectively [15]. Notably, the involvement of male caregivers correlated
with enhanced academic achievement, as well as social and cognitive development in children [16, 17].
Fathers and siblings need to play a crucial position in assisting and supporting moms of children with
neurodevelopmental disorders by practical aid and emotional support, including empathy, emotional
reassurance, and enhancement of self-esteem [18]. Significant prior research indicates that heightened
paternal involvement in the upbringing of children with neurodevelopmental disorders correlates with a
reduction in maternal parenting stress [19, 20].

Regrettably, there exists a deficiency in the collective familial contribution to home-based
healthcare, with fathers and siblings demonstrating significantly less involvement and participation than
mothers or maternal guardians in early childhood development (ECD) [2, 9, 21-24]. Research by Dambi et
al. [25] shown that women in low-income nations experienced considerable stress, physical strain, and pain
while solely responsible for child caring tasks. The presence of a "partner or father figure" is crucial for
women who bear the obligation of caring for their children afflicted with a chronic neurodevelopmental
disorder.

Kauchali and Davidson [26], Bakare et al. [27], and Dambi et al. [25] emphasized the need of emphasizing
public health interventions and research aimed at the rehabilitation of children with neurodevelopmental
disorders at the familial and home-based level. The little focus on this area may suggest underlying issues
or obstacles impeding the active participation of dads and siblings in the rehabilitation of children
diagnosed with NDD. Towers [28] and Ogourtsova et al. [29] also documented that dad of children with
neurodevelopmental disorders (NDD) reported being marginalized and excluded by healthcare
professionals (HCPs) during treatment sessions [28, 29]. The persistence of this scenario remains
ambiguous; however, it constitutes a research gap that warrants investigation, since current studies mostly
emphasize women as the major caregivers in domestic environments, in contrast to their male counterparts
[30]. This occurs despite the changing dynamics of gender roles inside families, where an increasing
number of women are pursuing external economic possibilities, and more dads are assuming the role of
stay-at-home parents.

Fjermestad et al. [5] suggest that in low- to middle-income nations, siblings may assume more informal
caregiving responsibilities, perhaps resulting in heightened stress levels. This may become an obstacle to
their involvement in caring for their siblings diagnosed with neurodevelopmental disorders [31,32].
Clinical facilities and healthcare experts are more accessible, and community support systems are better
organized to address the needs of siblings of children with neurodevelopmental disorders (NDD) [33].
Regrettably, in low-income nations, clinical facilities and healthcare professionals are either inaccessible or
too costly for the majority of families [27, 34]. In low-income nations with under-resourced public health
facilities, families of children diagnosed with neurodevelopmental disorders would undoubtedly encounter
substantial obstacles in their lifetime rehabilitation.
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The objectives of the scoping review are to assess the extent of involvement of fathers and siblings in the
rehabilitation of children with neurodevelopmental delays (NDD) and to identify the facilitators and
barriers influencing their participation in this process.

2. Methods

This scoping study used the Joanna Briggs Institute (JBI) 9-step process as delineated by Peters et al,,
providing a thorough and methodical framework for executing scoping reviews [35]. This strategy was used
to guarantee a comprehensive identification, mapping, and analysis of the current literature about the
involvement of dads and siblings in home rehabilitation programs for children with neurodevelopmental
disorders (NDD). The need for doing a scoping study was reinforced by the necessity to swiftly delineate
important ideas, ascertain primary sources, and investigate the breadth and characteristics of research on
this inadequately examined subject, especially in low- and middle-income nations. This methodology
corresponds with the aims of assessing the scope, synthesizing results, and pinpointing deficiencies in the
literature, as delineated by Arksey and O'Malley [36].

3. Extent of involvement of parents and siblings in the rehabilitation of children with
neurodevelopmental delays

Participation levels were classified as paternal involvement and sibling involvement. Six research
documented paternal involvement, with three of these studies quantifying this involvement in percentages
[37-41]. Song et al. [20] indicated that the engagement percentage of dads in South Korea (HIC) was 70%
(n=282), correlating with reduced stress levels in mothers; father involvement exceeded 50% in three areas
and fell below 50% in the other eleven items [20]. The minimum participation rate was 12% in male-
exclusive support groups [42]. da Cruz et al. [43] found a higher involvement rate of dads in Brazil (MIC) at
91% (n=23) [43]. Conversely, Olawale et al. [44] indicated from Ghana (LIC) that about 50% of parents
(n=52), including 32.7% dads, favored alternative forms of care for their children over medical
rehabilitation methods [44]. Five research revealed the adverse consequences of caring for parents. Three
studies have shown that the absence of paternal involvement in the caring of children with neurological
diseases correlates with elevated stress levels in mothers and decreased developmental outcomes in
children with neurodevelopmental disorders. Vadivelan et al. [45], qualitative research conducted in India
(a MIC nation), especially identifies significant interpersonal stresses as the absence of support and
assistance from the spouses and siblings of children with disabilities [45]. Ten female caregivers engaged
in semi-structured in-depth interviews. Two studies [46, 47] documented the involvement of siblings in
qualitative descriptions; however, none defined their degree of engagement in particular percentages.

Eight papers found in the scoping study explicitly highlighted enablers for paternal engagement.
Nonetheless, no research identified obstacles to sibling involvement in caregiving or the implementation of
home rehabilitation programs, whereas one study highlighted factors that facilitate sibling engagement.

4, Discussion

This study aimed to examine the participation of dads and siblings in the home rehabilitation programs for
children with neurodevelopmental disorders (NDD). This scoping review's principal results indicated a
significantly lower degree of engagement by dads compared to mothers of children with
neurodevelopmental disorders (NDD) [48-53]. Six studies investigated paternal involvement, with three
measuring it in percentage terms. Song et al. [20] reported a 70% engagement rate among dads in South
Korea (HIC), correlated with reduced mother stress [20]. This supported Laxman et al. [54], who found that
paternal involvement in the caregiving of children with neurodevelopmental disorders correlates with
reduced maternal stress levels [54]. Participation levels fluctuated across activities, surpassing 50% in
some instances while plummeting to 12% in male-exclusive support groups [42]. In contrast, da Cruz et al.
documented a father involvement rate of 91% in Brazil (MIC) [43]. Nevertheless, siblings were noted to be
enthusiastic and supportive playmates for children with developmental difficulties [51], but their
involvement was not measured in percentages. The scoping review also validated that in low-income
countries, families with children diagnosed with neurodevelopmental disorders encounter stigma,
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superstitions, and social ostracism within deeply religious communities that uphold strong cultural beliefs,
which serve as contextual barriers to paternal involvement in the care of these children in certain African
contexts [51, 55]. This research provide valuable insights on the involvement of dads compared to mothers
in the caring of children diagnosed with neurodevelopmental disorders (NDD) and the potential
engagement of siblings, as well as the variables influencing this participation.

The involvement of dads and siblings is hardly documented. The quantified engagement percentages of
dads vary between 45.5% and 91%, demonstrating discrepancies across different settings. A study
incorporated in the scoping review by Vadivelan et al. (2020) corroborated the antiquated behavior of
fathers from previous decades, characterized by minimal interest, the use of physically punitive disciplinary
methods, and diminished involvement in assisting their partners with caregiving for their child with
neurodevelopmental disorders (NDD) [45]. Abusive and drunken husbands were unsupportive and a cause
of stress for moms owing to dads' lack of involvement.

This contrasts with the 70-point score given by Song et al. [20], which evaluated dads' involvement in
parenting activities. In their research, a score of 70 on the parental participation scale showed that, on
average, dads exhibited a degree of involvement that was above moderate but not at the maximum level of
engagement. The measure, spanning from 0 to 100, quantified the degree of dads' engagement in everyday
parenting activities, with increased scores indicating more involvement [20]. This research investigated
moms of impaired kindergarteners in Gwangju, South Korea, a high-income nation, by distributing 100
questionnaires randomly, of which 82 were totally completed and included in the analysis. Fathers'
involvement in parenting was evaluated using a modified questionnaire including 30 Likert-scale items.
The assessment of parenting stress in moms was conducted using 35 questions. Results demonstrated that
dads' substantial involvement in parenting is associated with reduced mother stress levels. The research
emphasizes the possible effect of paternal engagement in alleviating mother stress in households with
handicapped children. Bagner observed that single moms were more likely to discontinue rehabilitation
programs compared to two-parent households [53]. This highlights the father's position within a household
that has a kid with neurodevelopmental disorders. In high-income nations, a minimum of seven studies
from the USA (n=4), Canada (n=1), and Australia (n=2) indicated that dads exhibited increased
involvement in caring and support for their partners. Research conducted in Brazil revealed that, among
middle-income nations, 65% of dads participated in holding newborns on their laps and assisting with
mobility, while 74% engaged in play with their children [43]. Joint engagement of mothers and fathers was
recorded at 45.5% in the multicounty survey [56]. This signifies a considerable disparity in paternal
involvement across different countries, suggesting that father engagement in childcare cannot be
generalized.

Two studies [46, 47] documented the involvement of siblings in qualitative descriptions; however, none
defined their degree of engagement in particular percentages. Both studies advocated for the involvement
of siblings in the caregiving of children with neurological conditions, as increased sibling warmth and
reduced sibling conflict serve as protective factors for children with Down syndrome, a cause of
neurodevelopmental disorders; additionally, siblings can serve as role models for those diagnosed with
cerebral palsy and can contribute to their intervention programs. Although prior research have not
assessed sibling engagement, it is crucial to acknowledge their possible significance in the caregiving
process for children with cerebral palsy [57]. Dambi et al, [25] recognize the existence of 3 (6.5%)
caregivers who were siblings of children with cerebral palsy [25]. This discovery highlights the importance
of siblings in offering care and support to their impacted brothers or sisters. The inclusion of sibling
caregivers underscores the complex patterns of caring among families impacted by neurodevelopmental
disorders, despite the absence of quantification. Comprehending the degree of sibling engagement in
caregiving is essential for thoroughly evaluating the family support system and recognizing possible
facilitators and obstacles to their involvement. Consequently, further research should focus on quantifying
and examining the distinct roles and contributions of siblings in the rehabilitation process, with the goal of
finding facilitators and obstacles to sibling involvement in the care of children with neurodevelopmental
disorders in particular circumstances.
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5. Factors that promote and hinder the involvement of dads and siblings in the rehabilitation
of children with neurodevelopmental delays

Two papers highlighted in our scoping analysis made significant references to facilitators for paternal
engagement [29, 48], while one addressed facilitator for sibling participation [46], indicating areas for
additional investigation. A study highlighted the significance of sibling involvement in the care of children
with neurodevelopmental disorders (NDD), as it enhances motor skill development and promotes
engagement during play. The inclusion of siblings in the care of children with NDD is strongly advocated
[58]. Turbiville and Marquis is an early research that identified family activities and group planning as
essential enablers of paternal involvement [42]. Fisman et al. highlighted that familial harmony,
characterized by increased sibling friendliness and less sibling conflict, serves as a crucial facilitator for
their engagement [46]. The child's condition may enhance paternal involvement, as dads of children with
Congenital Zika Syndrome (CZS) engage more effectively than fathers of children with comparable
disorders, such as Cerebral Palsy. This indicates that CZS is less stigmatized in comparison to other illnesses
such as CP. Consequently, reducing stigma enhances fathers' involvement in home rehabilitation programs
for impacted children [48].

Home-based treatment for children with neurodevelopmental disorders poses considerable obstacles in
low-income nations. Factors include insufficient family support, restricted finances, inadequate
understanding, and unfavorable attitudes adversely affect participation and adherence to home-based
treatment [50]. Research from Africa and middle-income nations (Brazil, India) has shown the detrimental
impact of poverty on families pursuing rehabilitation programs for children with neurodevelopmental
disorders (NDD) [44, 48]. Financial difficulties, as described by health care providers in Uganda, impede
access to sufficient manpower and resources. Conversely, dads in Brazil have been shown to actively
participate in childcare, exhibiting the greatest levels of involvement in providing practical and resource
assistance to their offspring [48]. Correspondingly, research from China indicates that dads exhibit
resilience among financial difficulties, with up to 88.5% of participants refusing to cease employment for
the sake of their children [52].

Other environmental impediments, including culture, superstition, and religious views, significantly
impacted involvement for families in Africa compared to other continents. Research conducted by
Kyeremateng et al. indicated that in Ghana, children with neurodevelopmental disorders (NDD) with a
medical diagnosis of hydrocephalus are referred to as 'nsuoba’, translating to 'water children' [51].
Furthermore, research from Africa indicates the prevalence of superstitions and social stigma encountered
by families with children diagnosed with neurodevelopmental disorders, which affects their access to
rehabilitation programs [51, 55]. Olawale et al. [42] emphasize that in African civilization, illnesses like
cerebral palsy are often linked to witchcraft and sorcery. Many families see it as a divine retribution for a
transgression committed by a family member, often the mother. These results highlight the need of
addressing socioeconomic circumstances and cultural attitudes to improve the involvement of fathers and
siblings in the rehabilitation of children with neurodevelopmental disorders in low-income nations,
particularly in African settings. Tsomondo [55] emphasizes the need of disability awareness programs to
alleviate the stigma linked to disability in low-income settings [55].

Additional obstacles to involvement highlighted by the scoping study were the father's limited educational
attainment and lack of interest in acquiring understanding about his child's neurodevelopmental disorder
[42, 49]. These align with other study findings on paternal involvement in early childhood development
programs. Fathers with inadequate education may struggle to understand and manage the complexity of
their child's illness, thereby hindering their active participation in rehabilitation programs. Furthermore,
dads who exhibited disinterest or ignorance about their child's health were likely to have restricted
involvement. These results underscore the need for focused treatments designed to educate and engage
dads in the rehabilitation process, therefore enhancing outcomes for children with neurodevelopmental
disorders. Future research and clinical practice must emphasize overcoming these obstacles to enhance
father and sibling engagement and support in the treatment and rehabilitation of children with
neurodevelopmental disorders (NDD).
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6. Consequences for future research and clinical application

The lack of quantitative data about the participation of fathers and siblings in rehabilitation programs for
children with neurodevelopmental disorders, especially in low-income countries, underscores the need for
more quantitative research in these settings. Our evaluation revealed considerable obstacles and enablers
to paternal engagement, although there is a scarcity of studies about sibling involvement. Additional
research concentrating on siblings is necessary to improve our comprehension of their function in
rehabilitation programs. The noted differences in father and sibling involvement, along with the obstacles
and enablers to their engagement, may arise from economic and cultural variances across various nations.
Future study needs to investigate regional contextual variations to identify certain obstacles and facilitators
that may be more prominent in distinct places. Through the analysis of these data, we might suggest specific
treatments, policy modifications, or program improvements that tackle identified difficulties and foster
more effective family involvement in the recovery process. We advocate for an innovative strategy by
rehabilitation specialists that actively involve dads and siblings in home rehabilitation programs. This
method may alleviate stress and physical strain on moms while enhancing developmental results for
children with neurodevelopmental disorders.

7. Advantages and drawbacks

This study used research from peer-reviewed publications across several internet databases and grey
literature. Although it produced few publications, the grey literature enhanced our results by offering
distinctive and context-specific insights absent from the peer-reviewed sources. The scoping review
included qualitative, quantitative, and mixed-method research from both high- and low-income nations
across six continents. The authors possess expertise in pediatric rehabilitation for neurodevelopmental
delay deficits across a lower-middle-income nation (PM and JM), an upper-middle-income country (SM),
and a high-income country (LC). This may have improved the writers' comprehension of the objective of
this scoping review. An adept librarian assisted the writers, facilitating a comprehensive literature search
across several electronic databases. Although our study on the inclusion of global literature is robust, this
scoping review was constrained to publicly accessible articles solely in English due to limited financial
resources for translating studies published in other languages, potentially resulting in the omission of
pertinent articles in other languages; furthermore, the quality of the included studies was not evaluated in
accordance with scoping review protocols, in contrast to systematic reviews where article quality is
assessed [39]. Nevertheless, the authors endeavored to provide the included research designs and sample
sizes to provide the reader with a basic understanding of the studies' rigor.

8. Summary

This review identified a lack of research on the involvement of dads and siblings in home rehabilitation
programs for children with neurodevelopmental disorders (NDD). It underscored the gap in parenting
responsibilities across genders, with dads exhibiting lesser involvement than women. Economic difficulties
in low-income nations and cultural beliefs intensify stigma and social marginalization of families with
children with neurodevelopmental disorders, hence further restricting paternal involvement. In contrast,
siblings demonstrate prompt acceptance and readiness to participate in activities that assist their siblings
with neurodevelopmental disorders (NDD). Comprehending the degree of engagement, obstacles, and
enablers in low-income settings is essential for policy and practice. Future study needs to investigate
participation dynamics across many contexts, especially in Africa, to rectify the knowledge deficit
highlighted in studies mostly conducted in high-income nations. This study enhances global comprehension
of rehabilitation program participation, directing future research and influencing actions internationally.
Rehabilitation specialists should use an innovative strategy that incorporates dads and siblings into home
rehabilitation programs. This method may alleviate stress and physical exertion for moms while improving
developmental results for children with neurodevelopmental disorders.
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