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Abstract 
Autism and Asperger’s syndrome belong to a family of neuro-developmental disorders called 
Pervasive Development Disorders. The aims of this study were to 1) quantify the overall function-
al performance and need for caregiver assistance in autism (A) and Asperger’s syndrome (AS), 2) 
compare the findings between groups and to normative data from Brazilian children. Methods: A 
cross-sectional study was carried out involving 52 children between three and eight years of age 
diagnosed with either A (n = 26) or SA (n = 26). The Brazilian version of the Pediatric Evaluation of 
Disability Inventory was administered. Results: The children with A and AS achieved significantly 
lower scores than that expected for normality. The children with AS had a significantly better so-
cial function than that the children with A had. However, those with A achieved significantly better 
scores than those with AS on activities related to self-care and mobility, requiring less assistance. 
Conclusion: While patients with AS are better at social interaction than typical autistic children, 
they exhibit greater deficits with regard to basic tasks, such as self-care and mobility, requiring 
greater assistance than children with A. 
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1. Introduction 
Childhood autism and Asperger syndrome are complex developmental disorders, defined primarily in terms of 
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behavioral disturb [1] [2]. However, summing up the main symptoms, recent studies show that there are other 
deficits, beyond the behavior sphere, which directly influence the severity and functional prognosis in these in-
dividuals [3]-[7].  

Difficulties in motor planning and anticipatory adjustments [3] [8], resulting in slow and inefficient motor 
execution, are described in autism. Deficits in motor coordination [4]-[6], gross and fine motor function were 
also observed in children on the autistic spectrum [9]. 

The motor impairments found relate to data on independence and quality of life in these patients. Most indi-
viduals affected by this condition remain unable to live independently, and require the support of family or 
community or institutionalization [1]. 

Although research has been conducted in recent years addressing motor function in these patients, no studies 
compare the motor performance of autistic children and children with Asperger syndrome as well as the degree 
of independence in both conditions. The few findings are extrapolated to the entire spectrum [3]-[9]. 

Since the losses in individuals with autism and Asperger syndrome cover various areas of development, it is 
believed to be necessary overall rating for the identification and differentiation of deficits of each clinical condi-
tion, which may lead to treatment, resulting in a better prognosis functional. 

The aims of this study were to 1) quantify the overall functional performance and need for caregiver’s assis-
tance in autism (A) and Asperger syndrome (AS), 2) compare the findings between groups and to normative da-
ta from Brazilian children. 

2. Methods 
We performed a cross-sectional study at the Federal University of São Paulo, Brazil. The participants, ages 3 - 8 
years, were previously diagnosed with A or AS according to the criteria established by the tenth version of the 
International Classification of Diseases, ICD 10 [10] and according to the fourth edition of the Diagnostic and 
Statistical Manual of Mental Disorders, DSM-IV-TR [11]. All participants were clinically followed Ambulatory 
of Child Neurology, Federal University of São Paulo. The exclusion criteria were unstable clinical condition, 
presence of comorbidities involving severe physical disabilities, vision or hearing impaired social; situation 
where the researcher believes the information provided by the caregiver as unrepresentative of reality or non- 
credible. All guardians provided written consent for the study, which was approved by the Ethics Committee of 
the Federal University of São Paulo. 

The guardians completed questionnaires, containing information about the characteristics of the patient and 
the caregiver, diagnosis, age, sex, nationality, race, education, rehabilitation therapies, while conducting rehabil-
itation therapies, kinship caregiver interviewed, education of caregivers interviewed, the caregiver occupation 
and marital status of parents. The Brazilian version of the Pediatric Evaluation of Disability Inventory (PEDI) 
was administered in the form of a structured interview with the caregiver and direct observation to evaluate the 
functional performance. 

3. Data Analysis 
To compare categorical data, the chi-square (X2) (without the Yates correction) was used to obeying restrictions 
Cochran and when they were present, we performed the Fisher exact test. 

Differences between means of continuous data were tested using the Mann-Whitney (U) in the case of two 
samples or the Wilcoxon Signed Rank (W) to a sample.  

To see how the scores of the PEDI scale activities were related to each other, according to the study group, 
perform cluster analysis to identify groups with similar characteristics. The variables were standardized into Z 
scores. The Euclidean distance coefficient was calculated to measure the dissimilarities between the variables. 

A p-value of less than 0.05 was considered to indicate statistical significance, except as a potential problem of 
multiple comparisons was identified. In this case we used the Bonferroni correction. 

All tests were two-tailed. Ninety-five percent confidence intervals (CI) were calculated for the difference be-
tween mean values and ORs. 

All statistical analyses were performed with the Statistical Package for Social Sciences (SPSS) 11.5.1, except 
for the Wilcoxon Signed Rank (W) for a sample, where the statistical package used was MINITAB 14. 

4. Results 
Were screened 52 subjects (26 A and 26 AS). There were no statistically significant differences between patients 
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with A and patients with SA in relation to sex (92% versus 96% boys, Fisher’s exact test, p = 1.000), race (44% 
versus 32% Whites, X2 (1) = 0.09, p = 0.758), birth (68% versus 72% in São Paulo, X2 (1) = 0.09, p = 0.758), 
education (56% versus 60% grade 1 or more, X2 (1) = 0.08, p = 0.774). 

Among patients with A, 56% were in speech therapy, and among those with AS, 68%. This difference was 
not statistically significant (X2 (1) = 0.764, p = 0.382), Moreover, the time of therapy did not differ significantly 
between the groups of patients (median = 3 (AI) versus median = 3 months (AS), U = 305.5, p = 0.889).  

There were no statistically significant differences among caregivers of patients with A and patients with AS in 
relation to gender (88% women versus 100%, Fisher’s exact test, p = 0.235), marital status (88% versus 55% 
stable, Fisher’s exact test, p = 1.000), occupation (50% versus 46% fixed employment, X2 (1) = 0.08, p = 0.781), 
education (42% versus 31% for four years, X2 (1) = 0.75, p = 0.388). 

4.1. Functional Abilities 
All patients with A had the lowest score in terms of social function (mean = 10), whereas all patients with AS 
had the lowest score in mobility (mean = 10). 

To check whether there were differences between the scores on self-care, we used the Mann-Whitney (U). 
However, to see if there were differences between the scores on mobility and social function, given that the 
scores obtained by the group A in social function and mobility in the AS group were constant and equal to 10, 
we use the test function in Wilcoxon Signed Rank (W) for a sample by comparing the sample with a score of 10.  

We found that self-care (U = 149, p < 0.001) and mobility (W = 351, p < 0.001) of patients with A were sig-
nificantly better than in patients with AS. However social function was not statistically different between the 
two groups of patients (N = 10, p = 0.100). 

4.2. Caregiver Assistance 
All caregivers in the study had the lowest score in terms of assistance in social function (mean = 10), indicating 
provide more assistance in this area. 

Caregivers of patients with AS reported provide significantly more assistance both in the area of self-care (U 
= 232.0, p = 0.049) and in the area of mobility (U = 198.5, p = 0.010) compared with caregivers of patients with 
A. 

4.3. Comparison between the Means Obtained by Study Patients with Normative Data  
from Brazilian Children 

To check whether there were differences between the scores on functional abilities as caregiver assistance, we 
use the Wilcoxon Signed Rank (W) for a sample comparing with the score 50, which represents the expected 
score for normality. 

We found that in all kinds of functional skills and caregiver assistance where the comparison can be made, 
both the patients as those with AS had significantly lower scores than expected for normality (W = 0, p < 0.001).  

4.4. Activities of Functional Abilities 
4.4.1. Self Care 
The tasks types of food textures, washing body and face and management of bowel were constant and same in 
both groups. 

Table 1 shows the intergroup comparison of the mean of other self-care activities. 

4.4.2. Mobility 
Table 2 shows the comparison between groups of mean activities that were not listed in the two groups. 

The patients with A were able to perform the activity down stairs significantly better than patients with AS. 

4.4.3. Social Function 
Table 3 shows the comparison of mean intergroup social function activities that were not listed in the two 
groups. 

Patients with AS had significantly better social function than patients with A in the activities with p < 0.001  
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Table 1. Comparison between the scores of self-care tasks obtained by A and AS patients.                              

Task Statistical Test p 

Use of utensils W = 351.0 <0.001 

Use of drinking containers W = 0.0 0.002 

Tooth brushing U = 93.5 <0.001 

Hair brushing U = 63.0 <0.001 

Nose care U = 33.0 <0.001 

Hand washing U = 156.0 <0.001 

Pullover/front-opening garments W = 0.0 <0.001 

Fasteners U = 95.0 <0.001 

Pants W = 148.5 0.300 

Shoes/socks U = 116.0 <0.001 

Toileting task U = 238.0 0.010 

Management of bladder U = 282.0 0.176 

 
Table 2. Comparison between the scores of mobility tasks obtained by A and AS patients.                              

Task Statistical Test p 

Car/bus transfers U = 242.0 0.057 

Up stairs W = 0.0 0.009 

Down stairs U = 195.0 <0.001 

 
Table 3. Comparison between the scores of social function tasks obtained by A and AS patients.                         

Task Statistical Test p 

Comprehension of sentence complexity W = 0.0 <0.001 

Functional use of communication W = 0.0 0.003 

Complexity of expressive communication W = 0.0 <0.001 

Problem-resolution U = 299.0 0.401 

Social interactive play (adults) W = 253.0 <0.001 

Play with objects W = 0.0 <0.001 

Self information W = 0.0 <0.001 

Time orientation U = 31.5 <0.001 

Domestics tasks W = 153.0 <0.001 

Self protection U = 273.0 0.167 

Community function U = 273.0 0.167 

 
described in the table. 

4.4.4. Caregiver Assistance 
Caregivers of patients with AS have provided more assistance with self-care activities: use of utensils, use con-
tainers of drinking, eating, tooth brushing and hair brushing than caregivers of patients with A. 

In the area of mobility all assistance was equal in both groups. 
In the social function of the mean activity in support problem—resolution of patients with AS was signifi-

cantly higher than the average patient with A (W = 153.0, p < 0.001).  

5. Discussion 
In the present study, the children in both groups (autism and Asperger syndrome) achieved lower scores in 
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comparison to normative data for the Brazilian population in the same age range with regard to both functional 
skills and degree of assistance needed. These findings are in agreement with recent studies suggesting that 
schoolchildren belonging to the autism spectrum often exhibit delays in motor development [12]-[14]. In a study 
by Mayes & Calhoun [14], 50% to 73% of children with autism exhibited significant delays in motor function 
and communication in comparison to normative data for the same age group. Staples & Reid [9] report that mo-
tor skills in children with autism spectrum disorders between 9 and 12 years of age correspond to the perfor-
mance of healthy children at half of this age range. Data from longitudinal studies demonstrate that children 
with autism have difficulties not expected for their age with regard to the autonomous performance of activities 
of daily living [15] [16]. 

The two groups analyzed herein demonstrated delays in motor function (quantified by mobility and self-care 
tasks) as well as communication and social interaction (quantified by social function tasks). Thus, both groups 
require more assistance than expected for their age in all areas of development. In the comparison between 
groups, the children with Asperger syndrome were significantly more impaired with regard to self-care. Such 
tasks require motor planning, coordinated movements of different segments of the body, anticipatory postural 
adjustments, fine motor skills, the control of force applied to objects and cognition (the understanding of why a 
given task must be performed and what the aim of the task is in the social context) [9] [15]. 

Mobility in these two groups of developmental disorders has been studied through neurological assessments 
[17], gait analysis [18], postural control analysis [19], writing analysis [20], gross and fine motor function tests 
and motor coordination tests [21]-[24]. Studies addressing motor function report that children with autism and 
Asperger syndrome exhibit considerable motor deficits, such as those identified in the present investigation with 
a lack of motor coordination especially, which is more related to Asperger syndrome [25]. On the mobility 
subscale of the PEDI, both groups achieved the minimum score (10 points) for the majority of activities. These 
findings demonstrate that both groups are equally and severely impaired with regard to tasks involving transfers 
and locomotion. Studies assessing gross motor function report the possible involvement of basal ganglia, striatal 
pathways [25] and the cerebellum [26] in motor development disorders found in children belonging to the aut-
ism spectrum. Striatal pathways play a fundamental role in initiating movements, whereas variability in the time 
required to execute movements indicates alterations in the functioning of the cerebellum. Analyzing gait in indi-
viduals with autism, Hallet [26] states that the nature of motor deficit in children with autism is more consistent 
with dysfunction of the cerebellum than the basal ganglia. However, Beversdorf [27] states that, given the neu-
rological and psychiatric complexity of autism spectrum disorders, both regions are likely involved to some ex-
tent. 

Differences between the two groups were found regarding the tasks of transferring from or to a car or bus and 
going up and down stairs, for which the children with Asperger syndrome were significantly more impaired. 
These activities require a greater degree of balance and motor coordination. As mentioned above, individuals 
with Asperger syndrome demonstrate deficits in motor coordination [2] [10] [11] [28]. Indeed, gross motor tasks 
that require motor coordination were more compromised in the children with Asperger syndrome in the present 
study. 

Concerning social function, both groups had identical scores with regard to understanding the meaning of 
words and interactions with children of the same age. These findings demonstrate that the similarities found 
among individuals belong to the autism spectrum [10] [11]. On the other hand, the children with Asperger syn-
drome were less impaired than those with autism regarding activities that involve the understanding of complex 
sentences, expressive communication, social interaction with adults, games with objects, self-information, tem-
poral orientation and participation in household chores. These results are in agreement with findings described 
in the literature, which reports that children with Asperger syndrome demonstrate a lesser degree of impairment 
with regard to cognition, social interaction and communication in comparison to those with autism [10] [29]. 

In the analysis of caregiver’s assistance, the lowest scores were found for social function, indicating a greater 
need for assistance in this area. The findings demonstrate that caregivers constitute a link between children be-
longing to the autism spectrum and society in terms of function, understanding, problem solving, decision mak-
ing and safety issues. Larson [30] found that mothers of children with autism who participated intensely in the 
activities of their children reported greater care with regard to vigilance than physical tasks, as also found in the 
present study. 

Caregivers of children with Asperger syndrome reported a significantly greater degree of assistance with re-
gard to self-care and mobility than caregivers of children with autism, once again demonstrating the poorer per-
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formance of the former group on such tasks. While caregivers of both groups offer degrees of care ranging from 
supervision to complete assistance, this aspect is rarely mentioned during medical appointments. Thus, motor 
impairment in autism spectrum disorders is often overlooked, likely due to the more apparent impairment re-
garding social function. Mobility and self-care deficiencies are more subtle and require more detailed attention 
and specific questions, such as those found on the PEDI employed in the present study. 

Although apparently subtle, problems with mobility and self-care directly affect individuals with autism and 
Asperger syndrome in both childhood and adulthood, leading to dependence with regard to basic activities of 
daily living. More directed care in rehabilitation programs and orientation offered to caregivers could minimize 
the assistance needed and, consequently, the degree of functional dependence of these children. 
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