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Abstract:

Background: A multitude of presentations, co-
morbid conditions, risk factors, and severity
are associated with Autism Spectrum Disorders
(ASD)

Aim: To describe the clinical profile of children
affected with Autism spectrum disorder in a

quaternary care hospital in South India.

Methods: A cross-sectional descriptive study
using a questionnaire method among children

aged 1.5-6 years was conducted. Demographics,
risk factors, and developmental domains were
assessed.

Results: The mean age of presentation was 34
months, male to female ratio was 7:1, 65% of
patients were delivered by LSCS, most were
firstborn, 88% had appropriate weight for
gestational age, and 30% were preterm. The age
of conception in 95% of mothers was <30 yrs and
82% of fathers < 35 years. 80% were mild and
the rest were moderate autism. 32 % of mothers
had gestational diabetes mellitus and 30% had
hypothyroidism. Respiratory distress and sepsis
were the most common postnatal events noted.
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70% of affected children had E-media exposure
of more than 2 hours. Multiple regression analysis
to determine the influence of various risk factors
showed that all risk factors studied contributed
19% to the severity of autism. Multiple sensory
domains were affected in 85%; mainly auditory,
visual, and touch. Prevalence of developmental
regression was 27%. Allergy and sleep disorders
were the commonest comorbidities and were
present in 67% of the study population.

Conclusion: Autism spectrum disorder has a
variety of presentations and an onset within
thefirst 2 to 3 years of life, making it imperative
to facilitate early diagnosis and intervention.
Appropriate awareness and use of severity scales
and assessment systems can help inlocalizing the
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main area of deficits in individual children and
targeting treatment accordingly.

Keywords: Autism spectrum disorder, Indian
Scale for Assessment of Autism, Developmental
Profile 3, children, risk factors.

Introduction:

Theprevalence of ASDinIndiaseemstobesteadily
increasing, probably due to greater awareness
and case identification. However, the scarcity of
high-quality population-based epidemiological
studies on ASD in India prevents accurate
estimation of its prevalence [""Despite the various
symptoms of autism spectrum disorder appearing
in early childhood, due to various reasons, there
is a significant delay in diagnosis in India. !
Early diagnosis and intervention have proven
to cause significant improvements in cognitive,
language, and social-emotional functioning in
children with ASD. B! The studies on the socio-
demographic profiles of ASD are sparse inIndia.
As the facilities for evidence-based intervention
of children with ASD are becoming increasingly
available in India, we must be better aware of
the possible presentations, co-morbidities, risk
factors, and the socio-demographic profile of
these children. We attempt to study these aspects
in children treated at our quaternary care referral
center for children with ASD.

Materials & methods:

A hospital-basedcross-sectional observational
descriptive study was conducted on all children
between 1 andahalfand 6 years ofage who fulfilled
the DSM 5 criteria for autism spectrum disorder
and underwent detailed assessment and evaluation
at our Integrated NeuroDevelopmentalCenter,
from June 2020 to July 2021 after getting
consent from the parents/caregivers.Institutional
ethical and scientific committee clearances were
obtained before commencing the study. The
parents of all children studied were provided with

(17)
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the patient information sheet. Written informed
consent from the parent/guardian was taken in a
simple and easily understandable unambiguous
language.

A detailed history (personal history, family history,
socioeconomic history, birth history, risk factors,
comorbidities, exposure to E-media and scholastic
history), clinical examination (as described in
proforma), Sensory profile (SSP 2), Autism
severity (ISSA scale), development assessment
(DP-3 scoring) were done. Developmental profile
3 (DP3) scoring was applied under 5 domains;
physical, adaptive, social-emotional, cognitive,
and communication; and a total standard score
and composite General Development Standard
(GDS) score was attained.

The revised Kuppuswamy socioeconomic status
scale was used to assess the socioeconomic status
(SES) of the family.

The target sample size calculated by the formula
N = Z?(1-0/2)p (1-p)/d>, where prevalence (p)
was taken as 2.5/10000, was 37.

The data was collected and entered into a
Microsoft Excel sheet. Statistical analysis was
performed by IBM SPSS Statistical software trial
version 21. Categorical variables were described
as frequency and percentage and continuous
variables were described as Mean+S.D Yates
corrected Chi-square/ Fisher Exact test was used
to find the significance of study parameters on a
categorical scale between two or more groups,
non-parametric setting for qualitative data
analysis. Fisher exact test was used when cell
samples were very small. Multiple regression
analysis was carried out to determine the influence
of individual risk factors on the severity of autism
(between mild and moderate autism groups).

Results:

The mean age of the 40 children recruited into
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the study was 34 months; 35 (85%) were males.
In 95% of cases,the maternal age at conception
was less than or equal to 30 years and the paternal
age was less than or equal to 35 years in 85.2%.
Education qualification was graduation or more
in 77.5% of fathers and 87.5% of mothers and
92.5% of the families were from upper and upper
middle class.

Possible antenatal risk factors were noted in
65% of children [Table 1] and 30% and 12.5%
of children had 2 and 3 or more risk factors,
respectively.  Gestational diabetes mellitus
and hypothyroidism were the most common
antenatally. The perinatal risk factors reported by
caregiversare listed in Table 2. Sixty-five percent
were delivered by LSCS and the rest were
delivered vaginally. Eighty percent of the cohort
were firstborn babies and the remainder were 2™
born; 88% had appropriate weight for gestational
age, 1 baby had very low birth weight; and 30%
were born preterm.

Table 1: Probable antenatal risk factors.

ANTENATAL RISK Number Percentage

FACTORS

GESTATIONAL 13 32.5%
DIABETES

MELLITUS

HYPOTHYROIDISM 12 30.0%
URINARY TRACT 6 15.0%
INFECTION

ANEMIA 5 12.5%
PREGNANCY- 5 12.5%
INDUCED

HYPERTENSION

ANTEPARTUM 3 7.50%
HEMORRHAGE

HYPEREMESIS 2 5.00%
FEVER 5.00%
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Table 2: Probable perinatal risk factors.

PERINATAL Number Percentage
EVENTS

PREMATURITY 12 30%
RESPIRATORY 6 15%
DISTRESS

SMALL FOR 5 12.5%
GESTATIONAL

AGE

SEPSIS 4 10%
HYPOGLYCEMIA 3 7.5%
PERINATAL 2 5%
ASPHYXIA

CNS INFECTIONS 1 2.5%

Thirty children (75%) had a significant family
history; out of which the most common was
allergy (Table 3). Two of the cases had a family
history of autoimmune arthritis.

Table 3: Significant Family History.

MEDICAL Frequency Percentage
FAMILY

HISTORY

ALLERGY 27 69.1%
SPEECH DELAY 5 12.5%
SEIZURE 4 10.3%
PSYCHIATRIC 3 7.5%
ILLNESS

INTELLECTUAL 2 5.0%
DISABILITY

AUTOIMMUNE 2 5.0%
ARTHRITIS

SYNDROMIC 1 2.5%
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A history of developmental regression was
obtained in 11 (27.5%) of children. 70% of
children were exposed to more than 2 hours (on
an average 3-4 hours) daily to e-media.

Dysmorphic features were noted in 15%;
neurocutaneous markers and macrocephaly in
10%, each (Table 4).

Table 4: Relevant examination findings in the
cohort.

EXAMINATION Frequency Percentage
FINDINGS

DYSMORPHIC 6 15%
FEATURES

MACROCEPHALY 4 10%
NEUROCUTANE- 4 10%
OUS MARKERS

TONE 1 2.5%
ABNORMALITY

NORMAL 25 63%

Autism severity assessed using ISAA scoring
categorized 80 % as mild autism group, and the
rest as moderately severe autism. The sensory
domains affected in the cohort are given in Table
5 — most affected was auditory sensation (70%),
followed by visual and touch. 87 % of moderate
autism children had 3 or more sensory domains
affected, while only 56 % of mild autism had 3
or more domain affection; 85 % of children had
multi-domain affection.

Table 5: Profile of sensory domains affected.

SENSORY Frequency Percentage
DOMAINS

AFFECTED

AUDITORY 28 70.0%
VISUAL 19 47.5%
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UNDER 18 45.0%
RESPONSIVENESS

/ SEEKING

TOUCH 17 42.5%
ORAL SENSORY 15 37.5%
BODY POSITION 15 37.5%
PROPRIOCEPTION

MOVEMENT 11 27.5%

Evaluation of developmental domains using DP3
showed that in our cohort the social, emotional,
and cognitive domains were slightly more
affected than the communicative domain (Table
6), The mean global developmental score was
49.2, indicating delay.

Table 6: DP3 scores of different domains.

DEVELOPMENT MEAN SD
PROFILE DP3

PHYSICAL 79.7 12.4
ADAPTIVE 66.5 11.2
SOCIAL-EMOTIONAL 55.3 10.1
COGNITIVE 54.9 10.6
COMMUNICATIVE 57.4 11.4
GENERAL D SCORE  49.2 11.1

Multiple regression analysis was done on various
risk factors (Table 7); none of them showed any
significant influence on the severity of autism.
The main 10 risk factors studied together
accounted for around 19% of the variation in the
explained variable (severity of autism).
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Table 7: Multiple regression analysis of risk factors influencing the severity of Autism.

PREDICTORS R-value
GDM/DM (antenatal) 0.2
Anemia (antenatal) -0.2
UTI (antenatal)
-0.03

Mode of delivery -0.02
Respiratory distress o1
(neonatal) '
Sepsis(neonatal) 0.04
Allergy(neonatal) 0.2
Speech dela

P o Y -0.2
(family history)
Seizure (family history) 0.06
Time spent on electronic media -0.1
Total R of all predictors 0.43
Total R? of all predictors 0.19

P value Partial regression coefficient
0.2 -0.01
0.2 -0.23
0.8 -0.06
0.8 -0.19
0.4 0.03
0.8 -0.16
0.2 0.28
0.24 -0.21
0.7 0.14
0.6 -0.13

Total R-value between 0 to 0.3 shows negligible correlation and between 0.3 to 0.5 low positive

correlation

The total R?value is 0.19 implies that the 10 main
factors studied together account for 19% of the
variation in the explained variable (severity of
autism)

Discussion:

The mean age of presentation in our study was
34 months, with reported mean ages in literature
ranging from 38-120 months. ! This may be due
to the relatively early suspicion, and consultation
by the educated parents, from the upper to upper-
middle socioeconomic status in our study cohort.
The male predominance [87.5% males] in our
study correlated with existing data in Indian and
Western literature. [“'The known risk factors
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for autism spectrum disorders include advanced
parental and maternal age, a sibling with
ASD, prematurity, a history of ART, maternal
diabetes, and maternal obesity, as well as the
use of antiepileptic or antidepressant drugs. [
No significant correlation with parent’s age at
conception was noted in our study with only 17
% of parents having an age above 35 years at
conception. The firstborn child was affected in 80
% of our cases, as in theexisting meta-analysis. !
One possible reason for this pattern could be that
parents may be worried about having a second
child with ASD - a phenomenon described as the
“stoppage rule”. 1"
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One-fourth of our children had some form of
family medical history, the most prevalent being
allergies, speech delay, and seizures. A positive
family history of mental and neurological
disorders including ASD has been associated
with higher odds of ASD in index persons. !'!!

Our study had hypothyroidism in 30% of mothers
- a known association reported not due to direct
effects of thyroid hormones. It is postulated
that pathways that influence maternal thyroid
function may have etiologic roles in ASD.
(2l Maternal diabetes isassociated with ASD
in a meta-analysis. !'*! Children with ASD in
our study had 32.5% mothers with GDM. The
pathway through which hyperglycemia may
impact neurodevelopment may be mediated by
oxidative stress. Further, GDM is associated
with a greater risk of adverse obstetric outcomes.
Anemia was documented in 12% of mothers in
our study and when diagnosed during the first 30
weeks of pregnancy, but not later, was associated
with an increased risk of diagnosis of ASD
and lower 1Q. "5 Tron deficiency affects fetal
myelination, dendrite arborization, and synthesis
of monoamine neurotransmitters, which are
implicated in the etiology of ASD and ADHD.
Maternal hyperemesis [, and to some extent,
pregnancy-induced hypertension,!'lcesarean
delivery,"®land preterm delivery "% are risk
factors for ASD in the offspring as noted in this
study.

Despite some small studies suggesting the
association of some perinatal insults as risk
factors for ASD, it is not clear whether they
are risk factors for ASD by themselves or play
a secondary role in children with a genetic
predisposition. It is possible many events that
are known to produce neonatal morbidity could
together increase the risk.?*?) We have noted
some perinatal insults in our children of which
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respiratory distress and sepsis were prominent.
Seventy percent of patients had a screen time of
more than 2 hours in our study, though there was no
statistically significant correlation noted. Higher
screen exposure in young children interferes with
cognitive development (23) and is associated
with altered brain processing.** In siblings of
children with ASD who go on to develop ASD,
overgrowth of the visually related brain areas at 6
to 12 months of age is one of the earliest findings.
(251 However, children predisposed to ASD may
have a preference for screens, or parents of
children already displaying ASD symptoms may
be more reliant on screens to soothe a child with
self-regulation issues. Children with ASD process
sensory information in a different manner such
that they may tend to seek out media content that
is more visually intense or calming.

Multiple regression analysis was done on various
risk factors included in this study. The 10 risk
factors for autism studied together accounted
for around 19% of the variation in the explained
variable and after controlling the variables,
none of the risk factors by themselves showed
a significant influence on the severity of autism.
This could be because a synergistic influence of
many risk factors may lead to the development of
autism; no single risk factor can be implicated. (¢!

The spectrum of autism in the community varies
from 26% mild, 41.6% moderate, and 33.3%
severe in a group of 2-5-year-old children in
Bihar 27 to 46% mild, 47% moderate and 7%
severe in a Spanish school cohort. ¥ Autism
severity assessed in our study using ISAA
scoring recorded 80 % to mild autism group, and
the rest to moderate severity. No case of severe
autism was noted in our study group. The data
suggests that the bulk of the increase in autism
prevalence the world over may be attributed to
the increasing number of children on the mild
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end of the spectrum being diagnosed. This also
implies that many children in the spectrum may
be able to live a life on their own if appropriate
interventions, at the right time, are instituted.

In 70 % of our patients, the auditory domain was
affected followed by visual and touch. Three or
more sensory domains were affected in 56% and
87% of mild and moderate autism, respectively
and multi-domain affection was noted in 85% of
children in our study. An increasing number of
domains affected and the presence of multiple co-
morbidities are the feature of higher severity of
autism. ®Developmental regression was noted
to be 27 % in our study, which is comparable
to other studies?®” and the age when regression
was reported was around 2 years as in our study.
The reasons for regression and the presence of
developmental deviances before the time when
regression was noted, were not studied.The
domains affected according to DP3 scales and
co-morbidity profile were different in our study
in comparison to textbook cases. The social,
emotional, and cognitive domains were mostly
affected, though classically
and social interaction are more detailed in the
literature. Allergy and sleep disorders constitute
about 67% of co-morbid conditions in our cohort,
as compared to the higher prevalence of ADHD
and anxiety disorders.

communication

Limitations of the study:

The small sample size and the predominantly
upper and upper-middle-income group in our
cohort cannot be extrapolated to the ground
statistics in Kerala. Only children up to 6 years
old were studied without follow-up; hence the
effect of age of diagnosis on outcome could not
be assessed.
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Conclusion:

Autism spectrum disorders are one of the
commonest, yet delayed-diagnosed
cognitive impairment disorders of childhood. The
earlier mean age at diagnosis in our study can be
attributed to greater awareness and education
status of the caregivers, and more cases will
likely be diagnosed earlier owing to the increased
availability of specialist services. The risk factors
previously described in literature such as male
gender, maternal co-morbidities, and screen time
were present but no correlation with the severity
of the disorder could be established. Increasing
awareness could be the reason for the large
number of mild cases being detected; suggesting
the contribution of these cases to the increasing
incidence of autism reported in recent times. No
risk factor singly could be identified as the cause
of ASD suggesting a synergistic influence of
multiple factors. With the increasing availability
of specialists and advanced interventions in the
country, coupled with the proven benefits of early
management, it is imperative to spread awareness
about the clinical profile of autism to facilitate
early diagnosis and early intervention.
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