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Abstract: Children with neurodevelopmental disorders (NDDs) often report significant difficulties
performing activities of daily living (ADLs), which may restrict their daily participation. The aim
of this study was to investigate the differences in ADLs participation between children with NDDs
and typically developing (TD) children, and to explore the associations between different daily
participation contexts. A cross-sectional study was conducted that included twenty children with
a medical diagnosis of an NDD and 26 sex- and age-matched TD controls. The daily participation
across home, community, school, and instrumental living activities was measured using the Child and
Adolescent Scale of Participation (CASP). The results show that children with NDDs engaged in lower
participation in all CASP contexts (∆ = 1.7–5.5, p < 0.001) and had a significantly higher prevalence
of moderate or severe restricted participation than their TD peers (OR = 23.4, 95% CI = 3.6–154.2,
p < 0.001). Additionally, a strong association was found between the different contexts of participation
(r = 0.642–0.856). Overall, the children with NDDs experienced significant participation restrictions
on their daily activities. This study adds to the growing evidence showing that intervention strategies
in this population should adopt a participation-oriented approach.

Keywords: neurodevelopmental disorders; autism spectrum disorders; attention deficit and
hyperactivity disorder; motor coordination disorder; activities of daily living; participation;
occupational therapy

1. Introduction

Neurodevelopmental disorders (NDDs) are a group of conditions with onset in the early
developmental period and comprise a broad group of developmental deficits in the brain function that
affect physical, social, academic, and occupational functioning [1,2]. These disorders constitute the most
frequent conditions for disability and participation restriction during childhood and are more frequent
in males than females [3]. The estimated prevalence of NDDs in school-aged children worldwide
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ranges from 4 to 13%, but these data vary across countries and estimation methods [3–6]. In most of
the cases, the NDDs persist into late adolescence and adulthood, with persistent consequences for
daily living functioning [6]. The most prevalent and usually reported NDDs in childhood are attention
deficit and hyperactivity disorder (ADHD), developmental coordination disorder (DCD), and autism
spectrum disorders (ASDs). In a comprehensive review on ADHD prevalence conducted by Polanczyk
et al., it was reported that 9.5% of children had a lifetime diagnosis of ADHD worldwide during the
past three decades [7], while this prevalence ranges between 4.1% and 8.8% among Spanish children
and adolescents [8–10]. Reported estimates of the prevalence of DCD in schoolchildren usually range
between 5 and 6% [11–13] but recent studies have found that up to 12.0% of Spanish children are at risk
of DCD [14,15]. While the prevalence estimates of ASDs are significantly lower, with approximately
1–2% of children presenting with an ASD, the consequences of these disorders in everyday living are
much more severe and restrictive, thus making ASDs some of the most studied neurodevelopmental
conditions [9,16–19]. Overall, approximately 9.4% of Spanish children have a neurodevelopmental
condition that interferes with their functional development [9].

Children with NDDs face significant difficulties in activity performance from early childhood
onward, particularly in self-care activities, play and mobility, social cognition, and instrumental
activities [20–24]. However, not only activity performance is restricted in these children but daily
participation is compromised as well. Participation in meaningful activities of daily living (ADLs)
is defined as involvement in life contexts or situations, where the International Classification of
Functioning, Disability and Health (ICF) of the World Health Organization consider this aspect to be a
crucial part of children’s healthy psychological, emotional, and functional development [25].

Additionally, satisfactory participation in a particular daily context is hypothesized to be intimately
related to participation in other daily contexts, and thus, restrictions or difficulties in one occupational
area are expected to lead to restrictions in other activities of daily living as well [26–28]. This hypothesis
is supported by research that shows an interrelation in participation between different daily contexts
in typically developing (TD) children [29–31]. Moreover, performance difficulties or participation
restrictions are rarely present in only one particular area but are reported in most daily contexts and
activities [32].

Several studies have reported that motor, social, behavioral, and processing impairments of
children with NDD lead to participation restrictions, and that this population is more likely to show
lower and less meaningful participation in daily contexts than typically developing children [32–36].
Three literature reviews using the ICF have concluded that more studies should be conducted to
explore the consequences of ADHD, DCD, and ASDs in the context of participation restrictions [35–37].
Investigating potential limitations in daily, naturalistic contexts is relevant for intervention strategies
as well, as scientific research shows that activity- and participation-oriented approaches should be
used to promote daily performance and family participation in children with neurodevelopmental
conditions [11,38–42]. However, very few studies have focused on daily participation differences in
Spanish children with and without NDDs. To the best of our knowledge, only two studies have explored
social participation among children with ADHD, ASDs, or co-occurring disorders in Spain [43,44],
but participation in self-care, instrumental, or community contexts was not assessed. Thus, little is
known about daily participation restrictions in Spanish children with neurodevelopmental conditions.
Additionally, exploring how children with and without typical development perform and participate
during their daily activities is crucial for designing meaningful interventions [45].

Daily participation is influenced by cultural and country constraints, where this effect may differ
between participation contexts, even between similar European countries. For instance, a recent study
found significant differences in daily participation in self-care activities between typically developing
Spanish and Dutch children [12]. Another study found that Spanish boys participated less than
German boys in self- and house-care activities [46]. While this research focused on typically developing
children, it was expected that differences in daily participation patterns would be found in children
with neurodevelopmental conditions as well. As there is no information regarding differences in
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daily participation in Spanish children with and without NDDs, a study that evaluated participation
restrictions between both groups in Spain was needed. Therefore, the aims of this study were (a) to
explore differences in participation between Spanish children with and without NDDs and (b) to
explore the association between participation in different daily contexts.

2. Materials and Methods

2.1. Research Ethics, Procedure, and Participants

A multicenter, comparative cross-sectional study was carried out. This study was approved by the
Autonomic Research Ethics Committee of Galicia, Spain (code 2018-544). All participants consented to
take part in the study anonymously and confidentially.

The total sample comprised forty children aged 5 to 12 years. This sample size was estimated
in order to measure the differences in ADLs participation between children with and without
developmental disorders with a minimal bias (α < 0.01, power (1 − β) > 0.99) [31]. Children with
NDDs (n = 20) were recruited from two private rehabilitation centers in Vigo and A Guarda (Spain).
Children in this group had a medical diagnosis of a neurodevelopmental condition (girls = 35.0%; mean
age = 7.8 years, standard deviation (SD) = 1.7 years; ASDs = 50.0%, motor coordination/psychomotor
disorders = 25.0%, ADHD = 15.0%, pervasive developmental disorder/not otherwise specified = 10.0%).
A second sample of children without developmental or learning disorders (TD group; n = 20) with
a similar sex and age distribution was recruited to serve as a sex- and age-matched control group
(girls = 35.0%; mean age = 8.7 years, SD = 1.9 years). Children in this group attended three different
mainstream schools in Vigo (Spain) and were excluded beforehand if their parents reported a medically
diagnosed neurodevelopmental condition. Table 1 shows the sociodemographic characteristics of
both groups. Children of both groups were similar in age, sex distribution, education track, and type
of school.

Table 1. Sociodemographic characteristics of the sample (n = 40).

Sociodemographic Variables TD Group
(n = 20)

NDDs Group
(n = 20) p-Value

Age (mean (SD)) 8.7 (1.9) 7.8 (1.7) 0.107
Sex (n (%)) 1.000

Boys 13 (65.0) 13 (65.0)
Girls 7 (35.0) 7 (35.0)

Type of education track (n (%)) 0.311
Ordinary 20 (100.0) 19 (95.0)

Ordinary–special combined 0 (0.0) 1 (5.0)
Type of school (n (%)) 0.197

Public 10 (50.0) 14 (70.0)
Semiprivate 10 (50.0) 6 (30.0)

Age at diagnosis (in months, mean (SD)) NA 37.7 (17.1) NA
Professional that conducted the NDD

diagnosis (n (%)) NA NA

Neurologist 13 (32.5)
Psychiatrist or clinical psychologist 5 (12.5)

Pediatrist 2 (5.0)

TD—typically developing, NDDs—neurodevelopmental disorders, SD—standard deviation, NA—not applicable.

Parents of the participants received the Child and Adolescent Scale of Participation (CASP)
questionnaire as well as an informative letter about the study between December 2018 and June 2019
via school or rehabilitation center intermediation. The letter included the e-mail address and telephone
number of the first author such that parents could reach the research team for clarification of the study
or the questionnaire. Only parents who consented to anonymously participate completed and returned
the CASP to the schools or rehabilitation centers from where they were retrieved by the first author.
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2.2. The Child and Adolescent Scale of Participation

The Spanish parent-reported version of the CASP was used to measure daily participation and
participation restrictions [31,47]. This scale is part of the Child and Family Follow-up Survey, which is
a parent-reported measure informed by the ICF that was originally developed by the occupational
therapist Gary Bedell to monitor the needs and outcomes of children and adolescents with an acquired
brain injury and their families. The CASP has been validated in multiple settings across different
countries and contexts with children and adolescents with other conditions, including NDDs [31].
The CASP has reported an excellent internal consistency and temporal stability (Cronbach’s alpha = 0.96;
intraclass correlation (ICC) = 0.94) and a good convergent validity with the Pediatric Evaluation of
Disability Index (r = 0.51–0.75) and the Child and Adolescent Scale of Environment (r = 0.43–0.57) [31].

The CASP consists of 20 items and it is available in both parent-reported and self-administered
versions. The purpose of this scale is to measure the extent of participation and participation limitations
of children and adolescents in comparison to an age-expected performance in four different contexts
(home = six items, community = four items, school = five items, and home and community living
activities = five items) [31,47].

While “home” and “community” scales cover social-oriented or self-maintenance activities within
the home and community, respectively, the “home and community living activities” scale refers to those
activities that support daily life within the home and community, which often require more complex
tasks and interactions (i.e., instrumental activities) [26,31]. In the present study, we did not include
item 20—work activities and responsibilities (e.g., completion of work tasks, punctuality, attendance,
and getting along with supervisors and co-workers)—as the Spanish legal working age is 18 years,
and therefore none of the children enrolled in the study were expected to participate in that activity.
This decision was made based on the recommendation of two Spanish occupational therapists who
independently revised the items.

Each item describes a daily activity and it is rated on a four-point Likert scale (age expected = 4,
somewhat limited = 3, very limited = 2, unable to participate = 1). An additional response of
“not applicable” is available if the item is not appropriate for the child’s age, and items rated as
“not applicable” do not receive a score. The item scores are summed and divided by the maximum
possible score based on the number of items scored. This score is then multiplied by 100 such that total
scores for the subscales and total scale range from 0 to 100, where higher scores indicate a greater level
of participation [48].

In addition to the standard analysis of the CASP, two different item-level score analyses of the
scale were conducted in the present study to analyze the severity of participation restrictions in each
context and for global ADLs [48]. First, item scores of 1, 2, or 3 were considered to explore mild or
moderate participation limitations between groups. For instance, if a child was rated as “participation
somewhat limited” or lower in at least one activity, they would be defined as presenting with at least
mild participation restrictions. Second, we explored moderate or severe participation limitations by
considering item scores of 1 or 2. In these cases, if a child was rated as “participation very limited” or
“unable to participate,” they would be defined as presenting with moderate or severe participation
restrictions. Therefore, using the standard analysis of the CASP we could compare the level of daily
participation between children with and without NDDs, while using the categorized item-level scores,
we could explore how many children showed mild-to-severe participation restrictions in each context.

2.3. Data Analysis

The sample size estimation was performed using G*Power version 3.1.9.4. (Heinrich-Heine-Universität
Düsseldorf, Düsseldorf, Germany) [49]. The statistical analyses were conducted using SPSS version 25
(SPSS Inc., Chicago, IL, USA). Prior to conducting the analysis of the data, the internal consistency of
the CASP in the sample was tested using Cronbach’s alpha to ensure that the removal of item 20 did
not alter the reliability of the questionnaire. Values of 0.7 or higher were considered indicators of good
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internal consistency. The data were examined to determine whether it had a normal distribution using
visual inspection, skewness, and kurtosis [50].

Student t-tests for independent samples were used to analyze the differences in participation
scores in the CASP total and subscale scores between children with and without NDDs. The effect
size of these differences was estimated with Glass’s delta (∆) using the standard deviation of the
typically developing group [51]. Differences in the prevalence of participation restrictions in the
different contexts and global participation between both groups were analyzed using chi-squared tests.
Additionally, the odds ratios (ORs) and OR 95% confidence of intervals (95% CIs) were calculated to
estimate the risk for participation restrictions between children with and without NDDs [51]. Finally,
the association between the different contexts of participation was examined in both the total sample
and within groups using Spearman correlation coefficients.

3. Results

The internal consistency values of the CASP were adequate for both the overall sample (Cronbach’s
alpha = 0.9) and for the two groups of participants (TD = 0.7, NDDs = 0.9). Most of the items were
scored, indicating that the activities were relevant for the child, and only item 9, item 14, and item
19 received no applicable scores (n = 1, n = 1, and n = 14, respectively). There were no significant
differences in the no applicable scores in those items between both groups (p = 0.311–0.320).

As shown in Table 2, significant and strong differences were found in all contexts of participation
between children with and without NDDs. Community participation, home participation, and
general participation were the contexts that revealed stronger differences between groups (∆ = 4.0–5.5,
p < 0.001).

Table 2. Participation in activities of daily living in children with and without NDDs (n = 40).

Contexts of Participation TD Group NDDs Group
∆ p-Value

Mean (SD) Mean (SD)

Home participation 97.7 (5.3) 76.7 (12.5) 4.0 <0.001
Community participation 96.3 (5.1) 68.1 (20.7) 5.5 <0.001

School participation 97.8 (5.3) 77.5 (12.4) 3.8 <0.001
Home and community instrumental living activities 88.8 (17.4) 59.2 (22.7) 1.7 <0.001

CASP total score 95.6 (5.6) 71.9 (13.4) 4.2 <0.001

TD—typically developing, NDDs—neurodevelopmental disorders, SD—standard deviation, ∆—effect size,
CASP—Child and Adolescent Scale of Participation.

Children with NDDs showed a higher prevalence of participation restrictions or limitations in all
contexts (p < 0.01). While up to 35.0–60.0% of children with typical development reported a mild or
moderate participation limitation in at least one ADL (see Table 3), all the children in the NDDs group
reported moderate-to-severe limitations or were unable to participate in at least one instrumental ADL,
and most of them faced participation restrictions in home, community, and school settings as well
(Table 3). Overall, children with NDDs were 23.4 times more likely to suffer significant participation
limitations during their daily living.

Finally, the Spearman correlations exposed significant and moderate-to-strong associations
between the different contexts of participation in the total sample and within the NDDs group
(Table 4). The TD group showed significant correlations between community and school participation,
and between community and home and community instrumental living activities participation
(r = 0.484–0.604), although the correlation between home and community participation was close to
significance (p = 0.068). The strongest correlations were found between school and home participation,
and between school and community participation in both the total sample and the NDDs group
(r = 0.641–0.856).
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Table 3. Participation limitations in daily living in children with and without NDDs (n = 40).

Mild Participation Limitations in
at Least One ADL

TD Group NDDs Group p-Value OR (95% CI)N (%) N (%)

Home participation 4 (20.0) 18 (90.0) <0.001 36.0 (5.8–223.5)
Community participation 8 (40.0) 17 (85.0) 0.003 8.5 (1.9–38.8)

School participation 4 (20.0) 19 (95.0) <0.001 76.0 (7.7–750.5)
Home and community instrumental

living activities 10 (50.0) 20 (100.0) <0.001 41.0 (2.2–770.1)

Overall (in at least one ADL) 12 (60.0) 20 (100.0) 0.008 27.9 (1.5–526.1)

Moderate or Severe Participation
Limitations in at Least One ADL

TD Group NDDs Group p-Value OR (95% CI)N (%) N (%)

Home participation 1 (5.0) 13 (65.0) <0.001 24.4 (3.6–154.2)
Community participation 1 (5.0) 13 (65.0) <0.001 24.4 (3.6–154.2)

School participation 4 (20.0) 19 (95.0) <0.001 47.7 (6.7–338.7)
Home and community instrumental

living activities 4 (20.0) 12 (60.0) 0.010 5.4 (1.4–21.0)

Overall (in at least one ADL) 7 (35.0) 19 (95.0) <0.001 23.4 (3.6–154.2)

ADL—activity of daily living, TD—typically developing, NDDs—neurodevelopmental disorders, OR—odds ratio,
CI—confidence interval.

Table 4. Associations between the different contexts of participation (n = 40).

Total Sample (n = 40)

Contexts of Participation Home
Participation

Community
Participation

School
Participation

Community participation 0.818 *** - -
School participation 0.856 *** 0.849 *** -

Home and community
instrumental living activities 0.731 *** 0.715 *** 0.642 ***

TD Group (n = 20)

Contexts of Participation Home
Participation

Community
Participation

School
Participation

Community participation 0.416 † - -
School participation 0.261 0.604 ** -

Home and community
instrumental living activities 0.225 0.484 * 0.021

NDDs Group (n = 20)

Contexts of Participation Home
Participation

Community
Participation

School
Participation

Community participation 0.542 * - -
School participation 0.807 *** 0.641 ** -

Home and community
instrumental living activities 0.469 * 0.441 ‡ 0.488 *

† p = 0.068, ‡ p = 0.052, * p < 0.05, ** p < 0.01, *** p < 0.001.

4. Discussion

Neurodevelopmental conditions that affect a child’s typical development are present in approximately
9% of school-aged children in Spain [9]. These children usually face more performance difficulties
and participation restrictions than their TD peers, which might have further consequences on their
emotional and psychological wellbeing [20–24,32–38]. To the best of our knowledge, no studies on
NDDs have so far compared participation restrictions in the different daily contexts in Spanish children
with and without NDDs.
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4.1. Differences in Daily Participation between Children with and without NDDs

Significant differences in daily participation between children with and without neurodevelopmental
conditions were found in the present sample. As expected, children with ASDs, motor coordination
disorders, or ADHD participated significantly less and faced more participation restrictions in all daily
contexts than TD children. Such a pattern is consistent with previous research [32–38]. Our results
regarding the level of participation in daily contexts between children with and without developmental
disorders are highly similar to the findings of Bedell in the validation study for the CASP [31], who found
significant differences between both groups with an analogous outcome in children from North America,
Australia, and Israel. Additionally, children with ADHD, DCD, or ASDs usually have co-occurring
sensory processing issues [44,52,53], which may further restrict their daily participation [12,44,53–56].
However, it is worth noting that children with neurodevelopmental conditions who are not currently
referred to rehabilitation intervention may have different participation patterns. Although most of the
NDD children in this study were enrolled in ordinary education, other children with NDDs who are not
in inpatient treatment could also show potential differences in their participation and performance [52].

In the present study, participation restrictions in self-care and instrumental ADLs in home and
community contexts were significantly higher in children with NDDs. These activities are oriented
toward taking care of one’s own body and supporting daily life within the home and community [26].
Our findings in these contexts are in line with previous studies that explored children from Europe,
America, and Asia, which is of particular interest given that self-care and home maintenance activities
may be different between cultures. Self-care and instrumental activities are one of the most problematic
contexts for children with ASDs, ADHD, and DCD [21,24,33,35]. In addition, van der Linde et al.
found that children with DCD both participated significantly less and performed significantly worse
than TD children in self-care activities, while daily performance and participation were interrelated as
performance predicted participation [23].

In our sample, children in the NDDs group showed lower levels of participation in the school context.
Previous studies have highlighted the specific school-related issues that children with developmental
disabilities encounter during their daily performance. Difficulties in numerical and mathematical
comprehension, reading, academic fine motor activities, and peer socialization have been reported in
children with motor coordination problems [33,57,58]. Children with ASDs face significant issues with
learning processing and social participation, which negatively affect their academic performance and
participation [44,59]. In addition, children with ADHD are more likely to face academic difficulties
and to not pursue high school or university studies due to behavioral and attention deficits [44,60].

Social participation in children with neurodevelopmental disabilities is one of the most restricted
contexts and one major concern for the families of these children. While the CASP does not consider a
specific context of social participation, this aspect is thoroughly evaluated in all subscales, especially in
the home and community participation contexts [31,47], which were significantly restricted in the NDDs
group. This outcome is consistent with previous research. While exploring the level of participation
in several leisure and social activities, Kaljača et al. found that children with neurodevelopmental
disabilities not only participated significantly less than TD children, but also that their activities were
mainly stereotypical and highly structured, and were mostly supervised by parents [61]. Social cognition
has been reported to be limited in these children as well, and it is associated with motor parameters,
which further restricts daily participation [20,24,62]. Similarly, in the study conducted by Kreider et al.,
the social networks and participation with others of children with ASDs, ADHD, and learning disorders
were explored [63]. The study concluded that children with neurodevelopmental conditions show
specific limitations in physical, recreational, social, and informal activities with family and/or friends.

Children’s participation in family activities in home and community contexts was significantly
more restricted in children with NDDs. This finding adds to the evidence that family involvement and
functioning is affected in families with children with NDDs, which was previously reported [56,64–66].
Family engagement in the child’s activities is important for their overall development, quality of
life, and participation involvement [67,68]. Overall, family support is essential for promoting ADLs
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performance and participation, as parental self-efficacy and satisfaction predict children’s participation
involvement and enjoyment [67,69].

An interesting finding of the present study was that 35% of the overall parents (TD = 25%,
NDDs = 45%, p = 0.320) considered the last item of this context (item 19—using transportation to get
around in the community, e.g., to and from school, work, social, or leisure activities) as not applicable,
meaning that their child was not expected to participate in that particular activity regardless of the
presence of a neurodevelopmental condition. While this could be related to the young age of the
participants (<12 years), it would be interesting to examine the subjective relevance perceived by the
children about engaging in different daily contexts.

4.2. Associations between the Daily Contexts of Participation

Finally, all daily contexts were strongly associated with each other in our sample. This finding
suggests that daily participation is a complex and multifaceted construct comprised of several
subareas of different but interrelated occupations, as it has been proposed by previous research [26,30].
Interestingly, school participation showed the strongest correlations with both home and community
participation in the total sample and the NDDs group while being the context where children with
NDDs faced greater participation restrictions. Additionally, correlations between contexts were
different between children with and without NDDs, with them being significantly higher in the latter
group. This particular result may suggest that participation restrictions in one daily context may have
a greater influence on participation restrictions in other contexts in children with neurodevelopmental
conditions in comparison with their typically developing peers, and therefore it may be necessary to
pay particular attention when these children first show participation restrictions in their daily activities.
Overall, these findings add to the existing literature recommending the use of family-centered and
occupation- and participation-based interventions, such as occupational therapy in schools [70–73].
This is of particular relevance given than most children with DCD or ADHD are enrolled in ordinary
schools, which do not usually provide this kind of intervention in Spain [52].

Overall, the findings from this study support that children with NDDs present with lower levels
of daily participation and greater and more severe participation restrictions in their daily activities
than typically developing children. This outcome is consistent with previous research from different
countries and cultures, and altogether may point toward a cross-cultural model of participation
restrictions in children with NDDs. Additionally, our results suggest that participation difficulties in
one particular context may lead to participation difficulties in other contexts, especially in children
with neurodevelopmental conditions. Therefore, these findings have implications for research on
neurodevelopmental disabilities, both in Spain and in international populations, and they could be
used on clinical intervention to assess for difficulties in overall daily participation as soon as a child
shows participation restrictions in one particular area, such as school or self-care contexts.

4.3. Limitations and Future Research Directions

This study has several limitations that need to be disclosed. First, a limited sample size was
used; although this sample size was calculated to examine differences in daily participation between
children with and without NDDs with minimal bias [31], the study findings should be interpreted
cautiously and should be supported by larger studies. Nevertheless, this. Second, it is important to
note that most of the children in the NDDs group had ASDs, which is usually associated with greater
daily challenges than other conditions like ADHD or DCD. This could partially explain the greater
variance of the participation abilities observed in this group. Additionally, this imbalance in diagnosis
distribution within the NDDs group does not allow for a more in-depth analysis of potential differences
between the different diagnostic groups. Third, the participants had a large age range (5 to 12 years).
Even though both groups had a similar age distribution, differences in daily participation according to
age could not be explored due to the limited sample size; therefore, this may pose a further limitation
that should be explored in future studies. Additionally, there are other factors that could further
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restrict daily participation, such as psychosocial and behavioral issues, which are present in a large
percentage of children with NDDs [34–37,74,75]. Finally, we used a parent-reported questionnaire to
assess daily participation, which could be subject to subjectivity. However, parental questionnaires can
provide valuable information that would not have been recorded otherwise in a clinical setting [76,77],
and therefore parent-based measures, such as the CASP, are useful for reporting information about
children’s participation in the daily, naturalistic contexts. Future studies should assess differences
in participation between larger samples of children with different neurodevelopmental diagnoses
that involve considering other environmental, psychosocial, and child-related factors that may be
influencing daily participation.

5. Conclusions

Findings from this study support the belief that participation difficulties and restrictions are present
in Spanish children with NDDs in comparison with their TD peers. Home, community, and school
contexts seem to be particularly affected, which may further restrict the quality of life and future
development of children with neurodevelopmental issues. These consequences for daily functioning
highlight the need for tailored, participation-oriented intervention strategies.
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65. Şipoş, R.; Predescu, E.; Mureşan, G.; Iftene, F. The Evaluation of Family Quality of Life of Children with
Autism Spectrum Disorder and Attention Deficit Hyperactive Disorder. Appl. Med. Inform. 2012, 30, 1–8.

66. Jellet, R.; Wood, C.E.; Giallo, R.; Seymour, M. Family functioning and behaviour problems in children with
Autism Spectrum Disorders: The mediating role of parent mental health. Clin. Psychol. 2015, 19, 39–48.
[CrossRef]

67. Chien, C.-W.; Rodger, S.; Copley, J. Parent-reported Participation in Children with Moderate-to-severe
Developmental Disabilities: Preliminary Analysis of Associated Factors using the ICF Framework. Int. J.
Disabil. Dev. Educ. 2017, 64, 483–496. [CrossRef]

http://dx.doi.org/10.1007/s00181-016-1100-x
http://sites.tufts.edu/garybedell/files/2012/07/CASP-Administration-Scoring-Guidelines-8-19-11.pdf
http://sites.tufts.edu/garybedell/files/2012/07/CASP-Administration-Scoring-Guidelines-8-19-11.pdf
http://dx.doi.org/10.3758/BF03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
http://dx.doi.org/10.1037/a0015808
http://dx.doi.org/10.1016/j.ridd.2020.103608
http://www.ncbi.nlm.nih.gov/pubmed/32087509
http://dx.doi.org/10.1016/j.sleep.2014.11.006
http://www.ncbi.nlm.nih.gov/pubmed/25600781
http://dx.doi.org/10.3928/15394492-20130614-04
http://dx.doi.org/10.3109/01942638.2015.1040573
http://dx.doi.org/10.5014/ajot.2018.027391
http://dx.doi.org/10.1016/j.ridd.2018.05.011
http://dx.doi.org/10.1016/j.ridd.2017.10.014
http://dx.doi.org/10.1111/j.1365-2788.2011.01397.x
http://www.ncbi.nlm.nih.gov/pubmed/21375640
http://dx.doi.org/10.1177/1087054719833167
http://www.ncbi.nlm.nih.gov/pubmed/30832528
http://dx.doi.org/10.1080/09638288.2018.1457092
http://www.ncbi.nlm.nih.gov/pubmed/29607677
http://dx.doi.org/10.1080/19411243.2019.1604286
http://dx.doi.org/10.1177/0008417415583107
http://dx.doi.org/10.1177/1362361318812434
http://dx.doi.org/10.1111/cp.12047
http://dx.doi.org/10.1080/1034912X.2017.1290221


Children 2020, 7, 157 13 of 13

68. Sikora, D.; Moran, E.; Orlinch, F.; Hall, T.A.; Kovacs, E.A.; Delahaye, J.; Clemons, T.E.; Kuhlthau, K.
The relationship between family functioning and behavior problems in children with autism spectrum
disorders. Res. Autism Spectr. Disord. 2013, 7, 307–315. [CrossRef]

69. Soref, B.; Ratzon, N.Z.; Rosenberg, L.; Leitner, Y.; Jarus, T.; Bart, O. Personal and environmental pathways to
participation in young children with and without mild motor disabilities. Child Care Health Dev. 2012, 38,
561–571. [CrossRef] [PubMed]

70. Grajo, L.C.; Candler, C.; Sarafian, A. Interventions within the Scope of Occupational Therapy to
Improve Children’s Academic Participation: A Systematic Review. Am. J. Occup. Ther. 2020, 74,
7402180030p1–7402180030p32. [CrossRef] [PubMed]

71. Fox, A.; Dishman, S.; Valicek, M.; Ratcliff, K.; Hilton, C. Effectiveness of Social Skills Interventions
Incorporating Peer Interactions for Children with Attention Deficit Hyperactivity Disorder: A Systematic
Review. Am. J. Occup. Ther. 2020, 74, 7402180070. [CrossRef] [PubMed]

72. Cahill, S.M.; Egan, B.E.; Seber, J. Activity- and Occupation-Based Interventions to Support Mental Health,
Positive Behavior, and Social Participation for Children and Youth: A Systematic Review. Am. J. Occup. Ther.
2020, 74. [CrossRef] [PubMed]

73. Cahill, S.M.; Beisbier, S. Occupational Therapy Practice Guidelines for Children and Youth Ages 5-21 Years.
Am. J. Occup. Ther. 2020, 74. [CrossRef]

74. Crane, L.; Sumner, E.M.; Hill, E.I. Emotional and behavioural prolems in children with Developmental
Coordination Disorder: Exploring parent and teacher reports. Res. Dev. Disabil. 2017, 70, 67–74. [CrossRef]

75. Lingam, R.; Jongmans, M.J.; Ellis, M.; Hunt, L.P.; Golding, J.; Emond, A. Mental Health Difficulties in
Children with Developmental Coordination Disorder. Pediatrics 2012, 129, 882–891. [CrossRef]

76. Glascoe, F. Evidence-based approach to developmental and behavioural surveillance using parents’ concerns.
Child Care Health Dev. 2000, 26, 137–149. [CrossRef]

77. Van der Linde, B.W.; Van Netten, J.J.; Otten, E.; Postema, K.; Geuze, R.H.; Schoemaker, M.M. A systematic
review of instruments for assessment of capacity in activities of daily living in children with developmental
co-ordiantion disorder. Child Care Health Dev. 2015, 41, 23–34. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.rasd.2012.09.006
http://dx.doi.org/10.1111/j.1365-2214.2011.01295.x
http://www.ncbi.nlm.nih.gov/pubmed/21827529
http://dx.doi.org/10.5014/ajot.2020.039016
http://www.ncbi.nlm.nih.gov/pubmed/32204774
http://dx.doi.org/10.5014/ajot.2020.040212
http://www.ncbi.nlm.nih.gov/pubmed/32204778
http://dx.doi.org/10.5014/ajot.2020.038687
http://www.ncbi.nlm.nih.gov/pubmed/32204773
http://dx.doi.org/10.5014/ajot.2020.744001
http://dx.doi.org/10.1016/j.ridd.2017.08.001
http://dx.doi.org/10.1542/peds.2011-1556
http://dx.doi.org/10.1046/j.1365-2214.2000.00173.x
http://dx.doi.org/10.1111/cch.12124
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Research Ethics, Procedure, and Participants 
	The Child and Adolescent Scale of Participation 
	Data Analysis 

	Results 
	Discussion 
	Differences in Daily Participation between Children with and without NDDs 
	Associations between the Daily Contexts of Participation 
	Limitations and Future Research Directions 

	Conclusions 
	References

