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Abstract

Background. Although motor impairments are also a widely acknowledged but underestimated
characteristic of autism spectrum disorder (ASD), it is mainly defined by a lack of social
communication and repetitive behaviors. This research paper investigated the occurrence of physical
disabilities amongst ASD Pakistani children with ASD and found the major predictors of motor
coordination challenges.

Methods. A cross-sectional study was performed on 323 children aged 5-15 years (73.4% male) who
were diagnosed with ASD in special education schools and rehabilitation centers in Pakistan. The
parent-reported Developmental Coordination Disorder Questionnaire (DCDQ-2007) was used to
assess physical disability; it measures three motor domains, namely fine motor skills, control during
movement, and overall coordination. The data were examined with the help of chi-square tests,
independent samples t-tests, one-way ANOVA, correlation analysis, and CHAID decision tree
modeling with SPSS version 27.0.

Findings. The vast majority of respondents were at risk of probable Developmental Coordination
Disorder (DCD). Means scores showed impairments in all areas: control during movement, fine
motor control, and general coordination. Age was the only other notable predictor of the general
motor impairment, and it was found in all the children at the age of 8.0-9.11 years. There was a great
age difference during control during movement, with older children performing better. There was
no significant relationship between gender and DCD classification, with females having slightly
higher fine motor skills.

Conclusion. This Pakistani sample of children with ASD nearly all experience physical disabilities,
and patterns in age indicate developmental trends unlike those of typically developing children. Such
results highlight the urgent importance of regular motor examinations as one of the components of
the overall ASD diagnosis and early inclusion of physiotherapy and occupational therapy into the
intervention strategies.

Keywords: autism spectrum disorder, developmental coordination disorder, motor impairment,
physical disability, children, DCDQ, prevalence, Pakistan

INTRODUCTION

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that is mainly associated with ongoing social
communication and social interaction problems, as well as limited and repetitive behavioral, interest, or activity
patterns (American Psychiatric Association, 2013; Greaves-Lord et al., 2022). Estimates of the prevalence of ASD
across the globe show that the condition affects about 1-2 percent of the population (Roman-Utrestarazu et al., 2021;
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Zeidan et al., 2022), and recent surveillance data in the United States show the prevalence to be up to 1 in every 36
children (Maenner et al., 2023). In South Asia, there is scanty prevalence data, but some evidence is now emerging
that indicates prevalence rates are similar to those of the world when adjusted by taking into consideration the
resources and awareness to diagnose the disease (Arora et al., 2018; Chauhan et al., 2019). Although the diagnostic
criteria of ASD focus on social-communicative and behavioral aspects (DSM-5, American Psychiatric Association,
2013; ICD-11, World Health Organization, 2022), there is growing evidence indicating that motor impairments are a
commonly, but often unnoticed, aspect of the condition (Bhat, 2020, 2023; Green et al., 2009; Lloyd et al., 2013).
Motor challenges in people with ASD appear early in life and can be continued in the teenage years and even adulthood
(Licari et al., 2020; Moseley & Pulvermuller, 2018). These motor disabilities are distributed across several areas, such
as fine motor (handwriting, working with small objects, and using tools) and gross motor (running, jumping, balance,
and gait), and general coordination of complex actions (Fournier et al., 2010; Jasmin et al., 2009; Mohd Nordin et al.,
2021).

Studies show that half to three-quarters of children with ASD have clinically significant motor coordination problems
(Fournier et al., 2010; Green et al., 2009; Whyatt & Craig, 2012), and that many of them have met criteria of
Developmental Coordination Disorder (DCD) - a syndrome of motor performance that is significantly lower than
expected by age and intelligence and that results in a significant interference with normal everyday activities
(American Psychiatric Association, 2013). A recent systematic review and meta-analysis by Kangarani-Farahani et
al. (2024) of 27 studies concluded that 92.5% of children with ASD were reported to have significant motor
difficulties, but only 15% of the studies had officially diagnosed co-occurring DCD. This diagnostic gap implies that
there is a systematic under-awareness of motor impairments in clinical practice, even though they are very prevalent
and functional (Ahmed et al., 2023).

The morphological effects of motor impairments in ASD have many implications beyond movement. Ineffective
motor skills may slow down the academic involvement, especially in handwriting and physical education (Fuentes et
al., 2009; Wiggins et al., 2009), restrain the involvement in recreational activities and sports (MacDonald et al., 2013;
Obrusnikova & Miccinello, 2012), decrease chances of peer interaction and friendship formation (Bhat et al., 2011;
Hilton et al., 2014), and deter autonomy in activities of daily living like dressing, eating Moreover, motor problems
can contribute to core ASD symptoms due to the restrictions in social activity and heightened frustration, anxiety, and
behavioral disturbances (Williams et al., 2020).

Recent longitudinal studies have shown that early motor delays can be used as a predictor of the ASD diagnosis and
severity of the symptoms. In their analysis of data on 32,850 children with ASD in the Autism and Developmental
Disabilities Monitoring (ADDM) Network, Pokoski et al. (2025) discovered that more than 71.5% had delays in the
motor milestones of walking or movement coordination. Importantly, children with motor difficulties were diagnosed
with autism around eight months earlier than their counterparts without motor delays, which indicates that a motor
assessment may potentially lead to improved early identification endeavors and the ability to promptly gain access to
intervention services (Landa et al., 2006; Lloyd et al., 2013).

Although there has been increased awareness regarding motor problems in ASD, much is still unknown about how
prevalent, patterned, and predictable they are, especially in non-Western individuals (Bremer et al., 2016; Srinivasan
et al., 2014). Most of the current studies have been undertaken in advanced and well-developed societies with
established autism care, and there are still many unanswered questions regarding the presentation of motor
impairments in different cultural, linguistic, and socioeconomic backgrounds (De Luca et al., 2020; Memari et al.,
2013). In addition, although a number of studies have studied motor skills in preschool-aged children (Ketcheson et
al., 2017; Liu and Breslin, 2013) or adolescents (Pan et al., 2009; Staples and Reid, 2010), not many studies have
explored motor coordination over the entire school-age sample (5-15 years), when demands on motor skills rise so
dramatically in both school and social environments.

There is also unequal access to proper motor-oriented interventions. Although studies have shown that physical
activity interventions, such as swimming, yoga, horseback riding, aquatic therapy and structured movement training,
can benefit motor development, behavior, and executive functioning of children with ASD (Bremer et al., 2016; Healy
et al., 2018; Louie et al., 2021; Srinivasan et al., 2014), it has been revealed that physical therapy is received by only
37-55% of children with ASD and only 15-19% attend recreational Such a gap occurs despite an estimated 88.3% of
ASD children having a risk of DCD (Bhat, 2024) and indicating a high level of unmet clinical need and potential
systemic obstacles to receiving motor-oriented interventions.

In Pakistan, where the development of autism services is still at an early stage, and rehabilitation resources are still
not sufficient (Mahmood, 2023; Minhas et al., 2015), the nature and scope of motor limitations among children with
ASD have not been sufficiently defined. The frequent occurrence of physical disability and predictors in this
population is necessary to inform service development, clinical practice, and policy changes that guarantee the holistic
and multidisciplinary care of children with ASD.

The purpose of the proposed study was to: (1) assess the prevalence of physical disability (operationalized as probable
DCD) among Pakistani children aged 5-15 years with clinically diagnosed ASD; (2) evaluate which motor domains
(fine motor skills, control during movement or general coordination) are the most affected ones; and (3) see whether
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age or gender predicts the occurrence or the level of motor impairments in this group. We wrote the hypothesis that
physical disabilities were going to be very common among children with ASD and that the patterns of motor
development would be systematically different in terms of age and gender, in line with developmental motor theories.

METHODS

Study Design and Setting

This cross-sectional observational research was undertaken in several special schools and rehabilitation centers in
Pakistan, and has several special centers dealing with children with developmental disabilities. The Research Ethics
Committee of the Department of Rehabilitation and Health Sciences, Abasyn University, Islamabad Campus,
approved the study protocol.

Participants

Children whose clinical diagnosis of ASD met DSM-5 criteria of 5-15 years of age were the target population (APA,
2013). This age sample was chosen to meet the established validated age caution of the main outcome measure
(DCDQ-2007; Wilson et al., 2009) and also to mirror the school-age range when motor requirements grow
significantly. The minimum required sample of 323 participants was determined by the application of Epitool
epidemiological calculators in the assumption of a 50 percent prevalence estimate (because of the lack of previous
data on the same topic in Pakistan), the confidence level of 95 percent, and a margin of error of 5 percent.

Study criteria were: (1) clinical diagnosis of ASD by a qualified medical practitioner or mental psychologist based on
the DSM-5 criteria; (2) age 5.0 to 15.0 years of age; (3) was enrolled in a special education school or receiving services
in a rehabilitation center; and (4) willing and able to complete study questionnaires using Urdu or English. The
exclusion criteria were the following: (1) uncorrected visual or audible impairments that could be a confounding factor
to evaluate motor coordination; (2) having diagnosed neurological conditions that would confound motor performance
evaluation (e.g., cerebral palsy, muscular dystrophy, epilepsy); (3) a history of serious trauma, burns, or fractures that
would affect mobility; and (4) other severe medical conditions that necessitate hospitalization in the last six months.
Sampling Strategy

The sampling method used was convenience sampling of the available institutions of special education and
rehabilitation centers. The parents of eligible children were contacted during school or therapy time following
institutional permission. The research objective was discussed both orally and using written information sheets, and
informed consent was signed by all of the parents or legal guardians who participated. Young children gave verbal
consent when age-appropriate.

Measurement Instrument

Motor coordination was evaluated with the help of the Developmental Coordination Disorder Questionnaire (DCDQ-
2007), which is a parent-report screening measure that is used to diagnose children with DCD at risk (Wilson et al.,
2007, 2009). The DCDQ has 15 questions that are to be answered in a 5-point Likert scale (1 = Not at all like your
child to 5 = Extremely like your child) where the higher the score the higher the motor competence. Items also test
functional motor skills in real-life situations, but not isolated motor skills, which increases ecological validity
(Schoemaker et al., 2012).

The questionnaire provides the total score and three subscales, namely, 1) Control During Movement (6 items):
Measures ball skills (throwing, catching, hitting), jumping over obstacles, speed and quality of running, motor
planning in complex activities, 2) Fine Motor/Handwriting (4 items): Measures printing/writing speed, legibility,
pencil pressure and grasp, cutting, and 3) General Coordination (5 items): Measures interest in sports, learning new
motor activities, speed in self-care activities (dressing, tying shoes), clumsiness when performing everyday tasks.
Age-specific cutoff scores classify children as: Probable DCD (motor difficulties likely), Suspect DCD (at risk,
monitoring recommended), or Probably Not DCD (motor coordination within typical range) (Wilson et al., 2009). For
this study, children scoring in the "Probable DCD" or "Suspect DCD" ranges were grouped as "Suggestive of DCD"
(indicating the presence of physical disability), while those in the "Probably Not DCD" range were classified as having
no significant physical disability.

The DCDQ-2007 demonstrates strong psychometric properties, with internal consistency (Cronbach's o = 0.94), test-
retest reliability (ICC = 0.84), and sensitivity/specificity of 84.6%/70.8%, respectively, when compared against
standardized motor assessments such as the Movement Assessment Battery for Children (MABC-2) (Wilson et al.,
2009). The questionnaire has been validated internationally across diverse populations (Kennedy-Behr et al., 2011;
Prado et al., 2009; Schoemaker et al., 2008) and shows cultural applicability.

Data Collection Procedure

After getting ethical approval and institutional permission, trained research assistants visited parents of qualified
children at the participating sites. The DCDQ questionnaire and a demographic information sheet with information
such as child age, gender, education level, ASD diagnosis details, and present therapies were provided to the parents
after informed consent was obtained. Questionnaires were given to parents either at the place of the research with the
help of research assistants (in case of difficulties) or sent home to be completed within a period of one week. Any
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questionnaire that was returned was verified as being complete; any missing questions were resolved over the phone
when feasible. The questionnaires that had greater than 20 percent of missing data were eliminated. The process of
data collection took more than six months to reach the target sample size.

Statistical Analysis

Data were entered, cleaned, and analyzed using IBM SPSS Statistics version 27.0 (IBM Corp., Armonk, NY).
Descriptive statistics (frequencies, percentages, means, standard deviations, ranges) characterized the sample and
motor coordination scores. Distribution normality was assessed through visual inspection (histograms, Q-Q plots) and
statistical tests (Skewness, Kurtosis values between £2).

For prevalence analysis, frequencies and percentages were calculated to determine the proportion of children meeting
DCD criteria overall and stratified by age and gender. Chi-square tests of independence (¥?) examined associations
between DCD classification and categorical predictors (age group, gender), with Fisher's exact test used when
expected cell counts were below 5.

For predictor analysis, independent samples -tests compared DCDQ scores between genders, with Levene's test
assessing homogeneity of variance. When variances were unequal, Welch's correction was applied. Cohen's d
quantified effect sizes. One-way ANOVA assessed differences across age groups, with eta-squared (n?) quantifying
effect sizes and Tukey's HSD post-hoc tests identifying specific group differences when omnibus F-tests were
significant. Pearson correlation coefficients () examined relationships among DCDQ subscales. A Chi-squared
Automatic Interaction Detection (CHAID) decision tree analysis identified the most important predictors of DCD
classification through recursive partitioning, using Bonferroni adjustment for multiple comparisons (o = .05 for
splitting, a = .05 for merging). Statistical significance was set at a = .05 (two-tailed). Effect sizes were interpreted
using Cohen's conventions: small (d = 0.20, 12> = 0.01, » = 0.10), medium (d = 0.50, n? = 0.06, r = 0.30), large (d =
0.80, 1> =0.14, = 0.50) (Cohen, 1988).

RESULTS

Participant Characteristics

The final sample comprised 323 children with ASD aged 5.0 to 15.0 years. Demographic characteristics are presented
in Table 1. The sample was predominantly male (73.4%, n = 237), consistent with the known 3:1 to 4:1 male
predominance in ASD (Loomes et al., 2017; Maenner et al., 2023). Age distribution was relatively balanced: 37.5%
(n =121) in the youngest group (5.0-7.11 years), 25.7% (n = 83) in the middle group (8.0-9.11 years), and 36.8% (n
= 119) in the oldest group (10.0-15.0 years). Nearly all participants (99.7%) were enrolled at the primary education
level, with only one child (0.3%) in secondary education.

Table 1 Demographic Characteristics of Participants (N = 323)

Characteristic n %
Gender
Male 237 73.4
Female 86 26.6
Age Group
5.0-7.11 years 121 37.5
8.0-9.11 years 83 25.7
10.0-15.0 years 119 36.8
Education Level
Primary 322 99.7
Secondary 1 0.3
DCD Classification
Probably not DCD 9 2.8
Suggestive of DCD 314 97.2

Note. DCD = Developmental Coordination Disorder.

Prevalence of Physical Disability

An overwhelming majority of participants (97.2%, n = 314) scored in the range suggestive of DCD, indicating
clinically significant motor coordination difficulties (Table 1). Only 2.8% (n = 9) scored above the cutoff, suggesting
motor skills within the typical range for age. Table 2 presents descriptive statistics for DCDQ total and subscale scores.
Mean total DCDQ score was 0.97 (SD = 0.16), reflecting near-ceiling prevalence of motor difficulties. Subscale means
indicated impairments across all motor domains: control during movement (M = 12.70, SD = 3.52, range = 5.00-
22.00), fine motor coordination (M = 11.59, SD = 3.43, range = 5.00-22.00), and general coordination (M = 11.81, SD
=2.70, range = 5.00-20.00).

2826




TPM Vol. 32, No. S7, 2025
ISSN: 1972-6325
https://www.tpmap.org/

Open Access

Relationships Among Motor Domains

Correlation analysis (Table 2) revealed significant negative correlations between total DCDQ score (where higher
scores reflect fewer difficulties due to scoring direction) and all three subscales, as expected. More importantly, the
three motor domains demonstrated strong positive intercorrelations: control during movement and fine motor
coordination (r =.70, p <.001), control during movement and general coordination (» = .65, p <.001), and fine motor
coordination and general coordination (» = .64, p < .001). These robust correlations, all in the large effect size range
(Cohen, 1988), suggest that motor difficulties in ASD tend to be pervasive across domains rather than domain-specific,
consistent with previous research (Faber et al., 2022; Green et al., 2009).

Table 2 Correlations Among DCDQ Subscales

Variable M SD 1 2 3 4
1. Total DCDQ Score 0.97 0.16 —

2. Control During Movement 12.70 3.52 Dok _

3. Fine Motor Coordination 11.59 3.43 NPT 7% _

4. General Coordination 11.81 2.70 D3k 65%* 64 _

Note. DCDQ = Developmental Coordination Disorder Questionnaire.

*p <.01 (two-tailed).

Age as a Predictor of Physical Disability

Chi-square analysis revealed a statistically significant association between age group and DCD classification (y* =
10.58, df =2, p = .005; Table 3). Remarkably, 100% of children in the middle age group (8.0-9.11 years, n = 83) met
criteria for DCD, while the youngest group showed the lowest prevalence (93.4%, n = 113/121), with 6.6% (n = 8)
scoring above the DCD threshold. Among the oldest children (10.0-15.0 years), 99.2% (rn = 118/119) met DCD
criteria, with only one child (0.8%) classified as probably not having DCD.

Table 3 Prevalence of DCD by Age Group

Age Group Probably Not DCD Suggestive of DCD Total
n (%) n (%) N
5.0-7.11 years 8 (6.6) 113 (93.4) 121
8.0-9.11 years 0(0.0) 83 (100.0) 83
10.0-15.0 years 1(0.8) 118 (99.2) 119
Total 9(2.8) 314 (97.2) 323

Note. DCD = Developmental Coordination Disorder; y*> = 10.58, p = .005.

One-way ANOVA (Table 4) demonstrated significant age group differences for total DCDQ score (£ =5.42, p=.005,
n?=.033) and control during movement (¥ = 8.29, p <.001, n?> = .049). The effect size for control during movement
approached medium magnitude (m? = .049), indicating that approximately 5% of variance in this domain was
attributable to age group differences. Post-hoc examination of means indicated that older children (10.0-15.0 years)
demonstrated better control during movement (M = 13.71, SD = 3.31) compared to both younger groups (5.0-7.11
years: M =12.25, SD =3.73; 8.0-9.11 years: M =11.92, SD = 3.16). However, fine motor coordination (F =0.49, p =
.616, 12 =.003) and general coordination (¥ = 1.80, p =.167,n? = .011) did not differ significantly across age groups,
suggesting these domains may be more resistant to developmental improvements or reflect persistent deficits.

Table 4 DCDQ Subscale Means by Age Group

Subscale 5.0-7.11 yrs | 8.0-9.11 yrs | 10.0-15.0yrs | F p n?
M (SD) M (SD) M (SD)

Total DCDQ Score 0.93(0.25) | 1.00(0.00) | 0.99 (0.09) 5.42 | .005 .033

Control During Movement | 12.25(3.73) | 11.92 (3.16) | 13.71 (3.31) | 8.29 | <.001 | .049

Fine Motor Coordination | 11.77(3.49) | 11.29(3.87) | 11.62(3.05) | 0.49 | .616 .003

General Coordination 11.65(2.91) | 11.52(2.34) | 12.18(2.68) | 1.80 | .167 011

Note. DCDQ = Developmental Coordination Disorder Questionnaire.

The CHAID decision tree analysis (Figure 1) confirmed age as the only significant predictor included in the final
model. The algorithm identified age group as the primary splitting variable, classifying 62.5% (n = 202) of children
aged 8.0-15.0 years in one terminal node with a mean DCD score of 0.995, and 37.5% (n = 121) of children aged 5.0-
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7.11 years in another terminal node with a mean of 0.934. Gender was not selected as a significant splitting variable.
The model achieved a relatively low risk estimate (0.026, SE = 0.008), indicating strong classification accuracy with
minimal misclassification error.

Figure 1 Decision Tree to identify the predictors of DCD
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Gender Differences in Motor Coordination

To the contrary, the chi-square test demonstrated that there was no significant relationship between gender and DCD
classification (> = 1.51, df= 1, p =.220; Table 5). The prevalence of DCD was almost the same in males and females:
97.9% (n = 232/237) of males and 95.3% (n = 82/86) of females were in the DCD criteria. This non-significant
relationship was confirmed by Fisher's exact test (p =.254).

Table 5 Prevalence of DCD by Gender

Gender Probably Not DCD Suggestive of DCD Total
n (%) n (%) N
Male 5(2.1) 232 (97.9) 237
Female 4 (4.7) 82 (95.3) 86
Total 9(2.8) 314 (97.2) 323

Note. DCD = Developmental Coordination Disorder; y*> = 1.51, p = .220.

Independent samples #-tests (Table 6) comparing males and females across DCDQ domains revealed no significant
differences for total DCDQ score (¢ =1.23, p =.221, d = 0.15), control during movement (¢ = 0.72, p = .471, d = 0.09),
or general coordination (¢ = 0.97, p = 333, d = 0.12). All effect sizes were negligible (d < 0.20). However, females
demonstrated significantly better fine motor coordination (M = 12.31, SD = 3.98) compared to males (M = 11.33, SD
=3.18), #321) = -2.29, p = .022, d = -0.29, representing a small-to-medium effect size. This finding suggests that
while overall motor impairment prevalence is comparable across genders, subtle domain-specific differences may
exist, consistent with broader developmental literature showing female advantages in fine motor tasks (Junaid &
Fellowes, 2006; Kokstejn et al., 2017).

Table 6 DCDQ Subscale Means by Gender

Subscale ‘ Male ‘ Female ’ t ’ df ’ p ‘ Cohen's d
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M (SD) M (SD)

Total DCDQ Score 0.98 (0.14) 0.95 (0.21) 1.23 321 221 0.15
Control During Movement 12.78 (3.31) 12.47 (4.05) 0.72 321 471 0.09
Fine Motor Coordination 11.33 (3.18) 12.31 (3.98) -2.29 321 .022 -0.29
General Coordination 11.90 (2.55) 11.57 (3.07) 0.97 321 333 0.12

Note. DCDQ = Developmental Coordination Disorder Questionnaire; Male n = 237, Female n = 86.
DISCUSSION

This research suggests a strong demonstration that the physical disabilities, as reflected in motor coordination
problems that are congruent with DCD, are predominantly widespread among Pakistani children with ASD who are
being provided with specialized education. This high prevalence is of importance because 97.2% of what is likely to
be considered as probable DCD, meaning that motor impairments are possibly pervasive in this clinical group which
is considerably higher than the 50-80% prevalence rates typically observed in Western samples (Fournier et al., 2010;
Green et al., 2009; Whyatt and Craig, 2012), and even higher than the 87% prevalence rate recently reported in a large
US cohort of children with ASD (Bhat, 2023).

The existence of the remarkably high prevalence rates of developmental coordination disorder (DCD) in the discussion
can be interpreted by a mixture of methodological, contextual, and developmental considerations (Sawangchai et al.,
2022). First of all, sampling features must have been one of the significant factors. Only the special education schools
and rehabilitation centres were used in recruiting the participants; this normally serves children with more severe
functional impairment. Children with less severe cases of autism spectrum disorder (ASD) that are usually included
in general schooling and show a tendency to be relatively more competent in motor skills (Srinivasan et al., 2014)
were not represented. This sampling bias brings in referral bias (Berkson, 1946) and nearly guarantees the prevalence
estimates exceed those of population-based or community samples, hence constrained extrapolation of the results
(Fang & Mushtaque, 2024).

Second, motor troubles may be significantly worsened by cultural and environmental factors in the Pakistani
environment. The availability of early intervention, formal physical activity initiatives, and play environments that are
developmentally supportive is also still limited in most low and middle-income contexts. In high-resource nations,
these resources have been demonstrated to affect motor development in children with ASD positively (Bremer et al.,
2016; Healy et al., 2018; Louie et al., 2021; Srinivasan et al., 2014). Motor impairments may also be increased by
socioeconomic disadvantage that is widespread in the area (World Bank, 2023), limited access to stimulating play
materials, practice opportunities, late diagnosis, and nutritional deficiencies that negatively impact
neurodevelopmental trajectories (Black et al., 2017; Minhas et al., 2015).

In a similar vein, the under-investment in early childhood and rehabilitation services in Pakistan is associated with the
fact that a significant proportion of children fail to obtain timely motor-centered interventions, including occupational
or physical therapy, at the time of increased neuroplasticity (Mahmood, 2023; Hadders-Algra, 2018). Conversely,
high-income countries often have structured early intervention programmes accessed by children as young as two or
three years old, and this could help avoid motor impairments before they get embedded (Zwaigenbaum et al., 2015).
Lack of these services may also make the motor difficulties experienced by the current sample persistent and more
severe.

The factor of measurement should also be taken into consideration. Even though the Developmental Coordination
Disorder Questionnaire (DCDQ) has proved to have strong psychometric measures in different countries (Kennedy-
Behr et al., 2011; Prado et al., 2009; Schoemaker et al., 2008), some of the items mention activities, potentially less
cultural or less available in the South Asian contexts, like organised sports or certain recreational equipment. Such
contextual misfits can result in reduced parental ratings, which overvalue impairment. Furthermore, the culture of
gender and engagement in physical activities might impact the perceptions of the caregivers, especially to girls (Jago
et al., 2011). These results demonstrate the necessity of culturally adapting and validating motor assessment
instruments for local contexts (Sansakorn et al., 2024).

The only predictor that was found to be of significance was age, and in this case, older children were found to have
greater control during movement. It is possible to indicate that, indeed, certain gross motor skills might be enhanced
by maturity and experience even in ASD (Berkeley et al., 2001; Licari et al., 2020; Pan, 2014). Nevertheless, the lack
of children with the age category of 8.09.11-year-old falling under the category of probably not DCD is also interesting
and might indicate that growing academic and social motor requirements like handwriting fluency, physical education,
and organised group play are surpassing the development of the compensatory measures (Blank et al., 2019; Missiuna
et al., 2007). Notably, there was no age-related improvement in fine motor skills and general coordination, which
suggests that these areas are possibly more enduring impairments that need to be addressed during a prolonged period
of time (Fuentes et al., 2009; Paquet et al., 2016).
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However, contrary to expectation, gender did not indicate general DCD classification, as both men and women had
equal prevalence rates of the same. This is unlike the normal growth patterns, in which the female child tends to have
a better motor performance (Junaid and Fellowes, 2006; Thomas & French, 1985). Nevertheless, they did demonstrate
a slight superiority of females in fine motor skills, which is in line with the previous data (Kokstejn et al., 2017; Morley
etal., 2015). The absence of gender disparities can be explained by the selection bias in clinical samples where females
with ASD are rarely diagnosed unless the symptoms are severe (Loomes et al., 2017; Mandy et al., 2012).

Lastly, high correlation levels of all four DCDQ subscales show that motor impairment in ASD is not domain-specific.
This justifies hypotheses that maintain that core impairments are in the higher-order motor processes, such as motor
planning, motor learning, predictive control, and sensorimotor integration (Adams et al., 2014; Gowen and Hamilton,
2013; Mostofsky et al., 2006; Whyatt and Craig, 2013). Intervention perspectives that focus on transferable motor
control skills of CO-OP, Neuromotor Task Training, and task-based therapies might be especially useful (Blank et al.,
2019; Polatajko and Mandich, 2004; Schoemaker et al., 2003; Smits-Engelsman et al., 2013). Taken together, these
results highlight the necessity of early, extended, and culturally sensitive motor treatments of children with ASD
(Sarfraz et al., 2022).

Clinical and Service Delivery Implications

The motor challenges common in children with autism (97.2%) are almost universal, which requires fundamental
modifications in the way assessment and intervention are conducted. Motor screening with standardized instruments
such as the DCDQ should be the routine in initial ASD diagnostic assessments and at frequent intervals, as parents or
teachers will not alert to the issue of ASD, and when they do, there will be systematic under-identification.

Existing service delivery models do not address motor needs. Although 88.3% of children with ASD are exposed to
developmental coordination disorder, only 37-55% of them are provided with physical therapy. This policy gap in
critical service provision is an area that needs policy reforms in terms of increased insurance cover and updated clinical
guidelines. Physical and occupational therapists are not peripheral staff members of the interdisciplinary team: they
are fundamental.

Early intervention should be done in the early stages of the motor system, when neuroplasticity is at its peak, and the
intervention should include evidence-based practice, including structured physical activities, adaptive sports, and
training of motor skills. Accommodations of education are also important, such as extended time in written work,
assistive technology, modified physical education, and movement breaks that are systemically discussed in the
individualized Education program.

At the policy level, these results demonstrate the need to increase the requirements towards categorizing the motor-
oriented therapies as a necessity instead of a complementary service. Professional bodies need to change the clinical
practice guidelines to clearly suggest that all children with ASD should undergo regular motor screening and
intervention.

Limitations

These findings are limited in a number of ways, which should be taken into account. The cross-sectional design does
not allow drawing causal inferences and studying developmental patterns in individuals. The longitudinal study
monitoring the motor development during the early childhood and adolescence would be more conclusive about the
changes as they occur with age, and about the sensitive stages during which the intervention would be most important.
The selection of specialized education settings needs convenience sampling which restricts the generalizability of the
sample to children with milder ASD in general schools, undiagnosed children (especially girls), and underserved
groups in rural or low-income settings. The results probably over-represent the prevalence of motor impairment in the
wider ASD population but accurately report children with a need to receive special services.

Possible biases due to reliance on parent-report assessment as compared to performance-based assessment are
reference group effects, cultural expectations, typical development awareness, and parental mood or stress levels.
Future studies need to include objective motor tests as well as parent report so that triangulation can be done and more
precise skills profiles can be obtained. The research failed to measure various factors that can affect the motor
performance: the severity of ASD symptoms, intellectual functioning, language skills, medication status, comorbid,
and the history of interventions. These interactions would be better understood to facilitate less biased clinical
decision-making. Moreover, validity of the DCDQ in Pakistani settings has not been formally proven and the research
did not investigate the relationship between motor impairments and academic performance, behavioral functioning,
social functioning, and quality of life.

Future Research Directions

There are a few questions that should be explored. Longitudinal cohort studies that would follow motor progression
since early diagnosis, during adolescence, would help to understand developmental patterns, pinpoint the most
important intervention stages, and also study the correlation between developmental motor problems and subsequent
functional performance. Randomized controlled trials that are well designed are required immediately to compare
methods of intervention, determine the most effective dosage and intensity, and find out the children who respond
best to the interventions.
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Studies of neurobiological processes connecting ASD symptoms with motor abnormalities would enhance the
theoretical background by employing neuroimaging research of motor systems, exploring motor learning mechanisms,
and studying sensorimotor integration. Comparative cross-cultural studies would help illuminate the effect of
environmental influences on the development of motor skills, and research on long-term functional outcomes would
demonstrate the influence of childhood motor impairment on the employment rate, independent living, relationships,
and the quality of life.

CONCLUSION

This research offers solid proof that motor coordination problems that align with DCD are very common in Pakistani
children with ASD, with 97.2% of them fulfilling DCD requirements. Such findings refute the historical perception
of motor impairments as secondary characteristics and place them as the main characters to be carefully evaluated and
acted on at all levels of care. Age was determined a significant predictor and several motor domains slightly increase
with maturation whereas others are not vulnerable to spontaneous gains and they require the assistance of specific
therapeutic aids. No gender prediction of general motor difficulty was present, but there were certain fine domain-
specific differences. There exist close interrelationships within motor domains, which point to the presence of
widespread problems, implying ineffective motor planning and control, and manifest themselves in a broad range of
cases. The outcomes of such results need rapid reaction. Screening of motor skills should be a regular practice, which
includes validated tools. In the activities of multidisciplinary teams, occupational and physical therapists are obliged
to take a part. Early intervention programs are supposed to be able to incorporate motor elements systematically and
education systems to be able to rationally accommodate. There is a need to roll out policy reforms that define motor
therapies as streams of holistic ASD treatment. The best chance to maximize the results of children with ASD is
through combined methods of treatment of motor impairments in conjunction with social-communicative and
behavioral characteristics.
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