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Methods:

Results:

Conclusions:

Autism is a pervasive developmental disorder, characterized by pervasive
impairment in several areas of development, including social interactions and
communication skills. The purpose of this study was to investigate the devel-
opment profiles and determine the relationship of social function with motor
and speech functions in children with autism.

We collected the medical records of 32 children with autism. We used the
Chinese Children Developmental Inventory (CCDI) to assess eight function-
al domains including: gross motor (GM), fine motor (FM), expressive lan-
guage (EL), concept comprehension (CC), social comprehension (SC), self
help (SH), persona socia (PS), and general development (GD). The children
were classified into group A if the PS development quotient (DQ) was equal
to or higher than 50%, or they were classified into group B if the PSDQ was
lower than 50%. We compared the DQ between the two groups. A value of
p<0.05 was considered statistically significant.

The developmental functions, including motor, speech, and self help func-
tions in the autism group with high social function were better than those in
the autism group with low socia function. The DQs of al developmental
function in group A (60-88%) were higher than those in group B (28-57%)
(p<0.01). The gross motor and fine motor functions were better than speech
and social function by 20 to 37% in both groups. Correlation analysis among
developmental functions showed significant correlation (r=0.46-0.94,
p<0.01). Using a stepwise linear regression test, the PS function was highly
correlated with SC (r2=0.832, p<0.001).

Autism is a multifaceted and disproportional developmental disorder. Social
communication may play the dominant role in determining the social func-
tionsin children with autism.

(Chang Gung Med J 2004;27:750-7)
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utism is a pervasive developmenta disorder that
occurs during early childhood. It typically man-
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ifests during the first 3 years of a child's life and is
characterized by severe and pervasive impairment in
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several areas of development, including social inter-
action and communications skills. Children with
autism typically have difficulties in verbal and non-
verbal communication, social interactions, and play
activities.® It is now accepted as a multifaceted
developmental disorder which is present at birth and
does not result from family stress and inadequate
parenting.®® Nowadays speech dysfunction and lan-
guage disorder is also considered an important part
of autism.® However, the motor functions of autistic
children are also affected, including oculomotor dys-
function.®® Clinical evidence suggests that specific
motor speech limitations are also a significant fac-
tor.™® Until now, few researchers have investigated
all of the developmental profiles, including motor,
speech, and social function in children with autism.

The personal social development in healthy chil-
dren is noticed from birth, including expressing vari-
ous innate, universal facial expressions,® discrimi-
nating mother's face from a that of a stranger,™ and
discriminating and imitating facial expressions.®?
The persona socia function drives are also seen in
the newborn's preference for human voices over
other sounds, especially its mother's voice.**%
However, children with autism may fail to engage
both in the verbal and nonverbal social interactions
typically seen in healthy children,®© including not
engaged in attention-sharing behaviors, such as
pointing or showing objects,*” use of primarily
vowel-like vocalization, difficulty in sequencing
speech sounds in multisyllabic productions,
echolalia, and few instances of spontaneous
speech.® Impaired development of speech in autistic
children were most often attributed to the social-cog-
nitive impairment. Only a few researchers have
investigated the dominant factors to determine the
social functionsin children with autism.

The risk factors related to deviant intrauterine
growth or fetal distress are important in the patho-
genesis of autism, including daily smoking during
early pregnancy, Cesarean delivery, low birth weight
for gestational age, 5-minute Apgar score below 7,
and congenital malformations.®*? |n addition, there
were higher incidence of maternal uterine bleeding,
higher incidence of maternal vaginal infection, and
less maternal use of contraceptives during concep-
tion.® Genetic factors (chromosomes 7q31-35,
15011-13 and 16p13.3) and immune dysfunction also
play arolein autism pathogenesis.®@
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The diagnosis of autism requires knowledge of
normal growth and development patterns as well as
the characteristics of other childhood psychiatric dis-
orders.® Early diagnosis of this disorder is essentia
to ensure timely access to interventions known to
improve outcomes for children with autism.®
Children with autism have impairments in several
aspects of development function. We hypothesized
there was a relationship between social function and
motor and speech functions in children with autism.
The purpose of this study was to investigate the
development profiles, analyze the types of risk fac-
tors, and determine the relationship of social function
with motor and speech functions in children with
autism. We also tried to identify the dominant factors
in determining the socia functions in children with
autism.

METHODS

A total of 32 children with a diagnosis of autism
meeting the DSM- |V criteria (which includes
delayed or abnormal functioning in at least one of
the following including, social interaction, language
and symbolic or imaginative play) were enrolled in
this study. The children underwent the assessment of
functional development, related diseases, and risk
factors. To assess the functional development, we
used the Chinese Children Developmenta Inventory
(CCDI) to assess eight functional domains including:
gross motor (GM), fine motor (FM), expressive lan-
guage (EL), concept comprehension (CC), social
comprehension (SC), self help (SH), personal socia
(PS) and genera development (GD).® The develop-
ment quotient (DQ) was determined as a percentage
of the development age divided by the chronological
age. Based on the clinical assessments combined
with the results of CCDI and other evaluation tests,
al children were classified into two groups accord-
ing to the DQ of social function. The children were
classified into group A if the PS DQ was equal to or
higher than 50%, or were classified into group B if
the PS DQ was bel ow 50%.

To survey the related risk factors in children
with developmental delay (DD), all children under-
went detailed birth history taking, chart reviews, and
prospective clinical investigations. The risk factors
contributing to DD were categorized into 6 factors
including: prematurity or low birth body weight



(BBW), genetic defect or congenital anomaly, neona-
tal insult, CNS lesions caused by diseases or trauma,
environmental-related factors and unknown causes.
Gestational age (GA) below 32 weeks was defined as
prematurity and BBW under 2000 grams was
defined as low BBW. Those who had chromosome or
genetic abnormality, craniofacial anomaly, spinal
bifida, congenital heart disease and limbs deformi-
ty/deficiency were placed in the genetic defect or
congenital anomaly group. The neonatal insults
included related factors that occurred before, during
and after pregnancy, such aslow Apgar score (below
score 5 at 5 minutes), infantile spasm, and severe
hyperbilirubinemia post transfusion. CNS lesions
consisted of hydrocephalus, intracranial hemorrhage,
hypoxic encephal opathy, infection, and seizure disor-
der.@222 The conditions which consisted of parent's
mental or psychological disorder, child abuse, eco-
nomic status less than NT$150,000/year or higher
education level of parents less than middle school
were defined as environmental-related factors. The
risk factors not clearly determined were categorized
as unknown factors. In addition, the age, body
weight (BW), body height (BH), gender, educational,
occupational and economic status, GA, BBW, and
delivery modes during pregnancy were also record-
ed. The parental education levels were categorized
into three grades (low: less than high school, middle;
high school, and high: university or higher). The
parental economic status were categorized into three
grades (low: less than 370,000 NT dollars per year,
middle: 370,000 to 990,000 NT dollars per year, and
high: higher than 990,000 NT dollars per year). The
occupational statuses were categorized into three
classes. labor/farmer/fisher, clerk/self-employment/
service industry, and professional such as physician,
lawyer, professor, manager, etc. The higher educa-
tion or occupational statuses of parents were includ-
ed inthe analysis.

Differences in the continuous data (age, BH,
BW, BBW, GA) between the two groups were com-
pared using a t-test. Differences in the categorical
data (gender and delivery mode) between the two
groups were determined using the Chi-square or
Fisher's exact test if at least one of the expected cell
counts was less than 5. Mann-Whitney U test was
used to determine the differences in the risk factors,
educational, occupational, and economic status
between two groups. The Pearson's correlation was
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used to determine the relation of developmental
functions. A stepwise linear regression test was used
to determine the most significant associations of the
PS function with other developmental functions.
A p value of < 0.05 was considered statistically
significant.

RESULTS

The children with autism had male predomi-
nance (84%) in both groups. There were 27 boys
(mean age, 44.5 months) and five girls (mean age,
44.9 months) in our study. The educational level of
most of the parents was high school degree or higher
(70%). The economic status of most of the parents
was in the middle or high (87%) range, and most of
the parents were employed as clerks, self-employ-
ment, worked in the service industry, or held profes-
sional occupations (69%). A total of 44% of the chil-
dren had risk factors at birth, including prematurity,
genetic disorders, neonatal insults, and central ner-
vous system lesions. A total of 22% of the children
had environmental factors. A total of 25% of the
children were delivery by cesarean delivery. There
were no significant differences among the demo-
graphic data between group A and group B (Table 1).

Table 1. Demographic Data and Family Status of Group A and
Group B

Data Group A Group B
(N=15) (N=17)

Age (years) 3.7+0.9 3.7+1.0
Body height (cm) 100.9+7.9 102.3+8.6
Body weight (Kg) 16.8+3.0 17.9=£33
Gender

Male 14 13

Female 1 4
Parent's education level

Low: <high school 5 4

Middle: high school 5 8

High: university or higher 3 5
Family economic status (NT$ /year)

Low: <370,000 3 1

Middle: 37-990,000 10 12

High: >990,000 2 4
Parent's occupation status

|abor/farmer/fisher 5 5

clerk/self-employment/serviceindustry 8 9

professional 2 3
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The education level, economic status, and occupa-
tional status showed no significant differences
between the two groups. There were no significant
differences of birth characteristics and data (gesta
tional age, birth body weight, and delivery mode)
between the two groups (Table 2). The associated
risk factors including prematurity, genetic, neonatal
insults, CNS lesions, environmental factors, and
other factors also disclosed no significant differences
between the two groups.

The DQs of al of the developmenta functions
in group A (GM: 85.7+19.8%; FM: 87.6 £20.0%;
EL: 50.7 £23.6%; CC: 60.2 +28.9%; SC: 79.1+
20.2%:; SH: 81.5+£16.7%; PS: 65.6 =12.5%; GD:
72.1£19.8%) were higher than those in group B
(GM: 56.7 £22.9%; FM: 50.9+21.8%; EL: 29.3*
8.9%; CC: 31.0=12.8%; SC: 35.7+14.3%; SH:
43.3+£17.9%; PS: 28.119.4%; GD: 41.6 +10.5%)

Table 2. Birth Data of Group A and Group B

Data Group A Group B
(N=15) (N=17)
Gestational age (months) 38.6 +1.2 39.2+13
Birth body weight (grams) 2970702  3400+449
Delivery mode
Natural 10 14
Cesarean section 5 3
Risk factor
Biological
Premature 1 0
Genetic 0 2
neonatal insults 1 3
CNSlesions 2 5
Other 1 2
Environment 3 4

Table 3. Correlation Coefficient among Developmental Functions

(p<0.01; Fig. 1). The gross motor and fine motor
functions were better than speech and social function
by 20-37% in group A. Similarly, the gross motor
and fine motor functions were better than speech and
social functions by 22-29% in Group B.

The Pearson's correlation coefficient ranged
from 0.46-0.94, showing that all achieved statistical
significance (Table 3). Using a stepwise linear
regression test, the results showed the PS function
was highly correlated with SC (PS DQ=5.51+(0.91
XSC DQ), r2=0.832, p<0.001). The remaining
variables of GM, FM, EL, CC, SH and GD did not
significantly increase the association.

*p<0.01
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Fig. 1 The development quotient (DQ) of different functions
in autism within group A and group B. GM: gross motor;
FM: fine motor; EL: expressive language; CC: concept
comprehension; SC: social comprehension; SH: self help;
PS: personal social; GD: general development. * p<0.01

DQPS DQEL DQGM DQFM DQCC DQSC DQSH DQGD
DQPS 0.721* 0.593* 0.767* 0.78* 0.912* 0.847* 0.82*

DQEL 0.721* 0.499* 0.634* 0.938* 0.738* 0.705* 0.862*
DQGM 0593*  0.499* 0.774* 0.46* 0.751* 0.648* 0.698*
DQFM 0.767*  0.634* 0.774* 0.68* 0.823 0.831* 0.79*

DQCC 0.78* 0.938* 0.46* 0.68* 0.81* 0.793 0.885*
DQSC 0912+  0.738* 0.751* 0.823* 0.81* 0.895* 0.898*
DQSH 0.847*  0.705* 0.648* 0.831* 0.793 0.895 0.835*

Abbreviations: DQ: development quotient; GM: gross motor; FM: fine motor; EL: expressive language; CC: concept comprehension;
SC: social comprehension; SH: self help; PS: personal social; GD: general development.

* p<0.01
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DISCUSSION

Children with pervasive developmental disorder
(PDD) had disproportional development patterns in
motor, speech, and social domains. In this study,
children with autism had development delays not
only in the speech and socia functions, but also in
the motor functions. However, they had dispropor-
tional development delays in motor, speech, and
social functions. The developmental patterns in
autism with high and low social funtion were similar.
The gross motor and fine motor functions were better
than speech and social function by 20-37% in both
groups. Minshew et a. suggested the neuropsycho-
logic profile in autism is consistent with a selective
impairment in complex information processing that
does not involve visual-spatial processing.® The
profile includes impairments in skilled motor, com-
plex memory, complex language, and reasoning
domains, and by intact or superior performance in
the attention, ssmple memory, simple language, and
visual-spatial domains. That is, the profile of autism
is not consistent with a single primary deficit, but
with multiple primary deficits in which the deficit
pattern within and across domains is reflective of the
complexity of the information processing demands.
The neurophysiologic characterization of autism is a
late information processing disorder that spares early
information processing.®» Therefore, the develop-
mental profilesin PDD are not consistent with men-
tal retardation or with genera deficit syndromes, but
rather with a more selective impairment in some
functions, especialy in language and social domains.
Our findings suggest autism is a multifaceted and
disproportional developmental disorder. Children
with such disproportional development patterns
should be taken into the differential diagnosis of
PDD. Therefore, we should provide comprehensive
assessment and transdisciplinary therapy for children
with PDD.

The personal social function is an important
developmental function in children with autism. We
found al developmental functions including motor,
speech, and self help functions in autism with high
socia function were better than those in autism with
low social function. Children with autism show lack
of socia knowledge and fail to acquire social knowl-
edge, which is shown by the inability to engage in
spontaneous symbolic play,® inability to form con-
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text-relevant communicative intentions,® and inabil-
ity to generate original actions in play.©® The
impaired social function in PDD further deprived the
experiences of social communication and social
motor functions, such as competitive or playing
activities. The impaired speech and motor functions
also compromised the socia functions. Therefore,
there were complicated interactions among motor,
speech, and social functionsin children with autism.

Social communication may play the dominant
role in determining the socia functions in children
with autism. In this study, the social comprehension
factor correlated the most with personal social func-
tions using a stepwise regression. Some recent stud-
ies applied "social communication” as a spectrum
variable, and factor analysis of the "social communi-
cation" results in three domains including affective
reciprocity, joint attention, and theory of mind.=-39
Affective reciprocity represented the behavioral
propensity of the children to use facial, gestural,
vocal, and body language cues in two-way communi-
cation with others. Theory of mind appeared to rep-
resent "social knowledge" in the broad sense.®® All
the three domains have been proved to be correlated
with autism,®® including autistic children do not
show joint attention,® and they fail to develop athe-
ory of mind.® The most severely affected autistic
children had moderate to severe abnormalities in all
three domains.®® Autistic children do not seem to be
able to recognize the emotional and contextual
meaning of facial expression, gestures, and the non-
verbal vocalizations of emotion.® They rarely use
emotional gestures, though they can initiate them
upon request.?® As for the speech function, autistic
children do not know the rules of interpersonal com-
munication, such as how to start a question, choose a
topic to discuss, and make turns for conversation or
how to end a conversation.®” Our findings may sug-
gest the early intervention should focus on the social
comprehension if we want to improve the social
function in children with autism.

We found that the children with autism had a
male predominance in both groups. Most parents had
educational levels higher than high school, economic
levels higher than the middle range, and the occupa-
tional status included clerks, self-employment, ser-
viceindustry and professionals. A total of 44% of the
children had biological risk factors at birth, and 22%
of the children had environmental risk factors. A
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total of 25% of the children were delivery via cesare-
an section. Other researchers have suggested that
perinatal risk factors for autism include daily smok-
ing in early pregnancy, maternal birth outside Europe
and North America, cesarean delivery, being small
for gestational age, a 5-minute Apgar score below 7,
and congenital malformations.“® There were no sig-
nificant differences of demographic data, family sta-
tus, or birth data between group A and group B in
this study.

In conclusion, autism is a multifaceted and dis-
proportional developmental disorder. The develop-
mental functions include motor, speech, and self help
functions in autism with high social function were
better than those in autism with low social function.
Social communication may play the dominant rolein
determining the social functions in children with
autism. Therefore, we should provide comprehensive
assessment and transdisciplinary therapy for children
with PDD. Early intervention should focus on the
social comprehension if we want to improve the
social function in children with autism. Future
detailed studies about autism, including genetic and
molecular biology and functional MRI studies may
be promising in the understanding of actual normal
brain-behavior relationships.
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