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Introduction

Background Autism is a neurodevelopmental disorder and can be early detected
with the aid of screening tools. Chandigarh autism screening instrument (CASI) is a
newly developed tool to screen autistic symptoms among children aged between 1.5 to
10 years in the north Indian Hindi speaking population.

Objective In this study, we evaluated the caregiver report of autistic symptoms in
preschool children (3-6 years) attending selected schools of Rohtak.

Materials and Methods The index study was conducted among 225 caregivers of
school-going children aged between 3 to 6 years. Social and communication disorders
checklist (SCDC-Hindi) and CASI was used to measure autistic symptoms. The modified
Kuppuswamy scale was used for assessing the socioeconomic status of the caregivers.
Results The autistic symptoms varied from 2.2 to 18.7%, depending upon the CASI
(cutoff score of 10) and SCDC (cutoff score of 9) measurements. The items in the
shorter four-item version (CASI Bref) of CASI were found to be the predictors of autis-
tic symptoms in this population. Children’s gender, age, and socioeconomic status
were not found to have any association with autistic symptoms in this setting.
Conclusion The study provides preliminary evidence in relation to the CASI-linked
screening for autistic symptoms among preschool children. The shorter version of
CASI (CASI Bref) can be an efficient quick screener for autistic traits, but the full ver-
sion of CASI needs to be validated as per age-appropriate autism screening tools.

range of behavior during the younger age level causes under-
recognition and dilemma, leading to a delay in the identifica-

Autism is a developmental disability that may occur during
the early developmental stages of life.! The diagnosis of
autism is typically based on behavioral symptoms and can
be detected early with the aid of screening tools.? The recent
evidence suggests prevalence of 0.09% for autism spectrum
disorders (ASD) in India.> There is a dearth of epidemio-
logical studies on autism in India and most of the reported
studies are derived from the clinic-based data.* The symp-
toms of autism may manifest at an early age in children, and
screening and related intervention result in better outcome
of cognitive and behavioral problems.” However, the wide
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tion of autism.® Therefore, screening is of pivotal importance
to understand the exact magnitude of the problem. Most
of the screening tools pertaining to autism are of Western
origin, and there is a lack of a culturally congruent scale in
the Indian setting.” The available evidence suggests the need
for a valid, indigenously developed autism screening instru-
ment for community surveys in India.® The Hindi version of
Chandigarh autism screening instrument (CASI) is a vali-
dated scale for screening autistic symptoms with adequate
sensitivity and specificity in children aged between 1.5 to
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10 years.® The clinical features of autism may change as the
child grows up, and there is a paucity of age-matched replica-
tion of research related to CASI-linked screening for ASD.!° In
this study, we used CASI to evaluate the caregiver report of
autistic symptoms in preschool children (3-6 years) attend-
ing selected schools of Rohtak, Haryana.

Materials and Methods

This cross-sectional survey included the caregivers of pre-
school children attending seven schools of Rohtak district,
Haryana, India. Caregivers were operationally defined as the
caretaker or the parent who shares the great responsibility
of the daily care of children. The study setting was conve-
niently selected, and the concerned teachers were requested
to obtain the completed research questionnaires from the
study subjects. The native vernacular language of the com-
munity is Hindi. Therefore, the Hindi version of the screening
tool was used for data collection. The study included caregiv-
ers of eligible children who were able to provide consent, as
per the information available on the participant information
sheet, and who can read and write the Hindi language. The
study was approved by the Institutional Ethical Committee
(Reference No. IEC/18/583)

The Hindi versions of CASI, CASI-Bref, and SCDC were
used for assessing the autistic symptoms. CASI is a 37-item
questionnaire in Hindi, with adequate sensitivity and speci-
ficity, and a cutoff score of >10, which is considered a risk
for autism. CASI-Bref is a simple, shorter version of CASI, with
the following four items: eye contact, the ability to communi-
cate needs through verbal or nonverbal means, peer interac-
tion, and odd, repetitive behavior. A score of more than two
was considered at risk for autism.® SCDC measures the social
and communicative behavior of autism. The Hindi version of
SCDC is identified as a valid tool and a cutoff score of 9 was
used for measuring autistic symptoms in a previous school-
based study conducted in the Indian setting.!" The modified
Kuppuswamy scale was used for assessing the socioeconomic
status of the caregivers.

We distributed a total of 400 research questionnaires,
of which 225 caregivers completed and were available for
analysis.

Statistical Analysis

Sociodemographics and clinical variables were expressed in
frequency, and nonparametric test was done to find out the
association between sociodemographic variables and scores
of screening tools. Logistic regression analysis was done
to predict the autistic symptoms, as per CASI-Bref items.
Cohen's Kappa and correlation coefficient tests were calcu-
lated to study the concordance between the screening instru-
ments. All the analyses were done using SPSS 15.0 version.

Results

A total of 225 preschool children were enrolled in the study
with 130 (57.8%) boys. A major proportion of the subjects

belonged to the age group of 61 to 72 months (n = 94; 41.8%)
and lower-middle socioeconomic status (n = 95; 42.3%)
(=Table 1). The autistic symptoms were varied from 2.2 to
18.7%, depending upon the CASI (cutoff score of 10) and SCDC
(cutoff score of 9) measurements, respectively. The mean
(SD) score of CASI was 4.62 (3.53) and SCDC was 4.99 (4.73).
Autistic symptoms were more reported in boys (1.8-10.2%)
and associated with middle socioeconomic status (11.6-
14.7%), as per the screening instruments. A major proportion
of the caregiver reported the symptoms of autism in the age
group of 61 to 72 months (1.8-5.8%). Children’s gender, age,
and socioeconomic status were not found to have any asso-
ciation with autistic symptoms in this setting (=Table 2).
The concordance between the screening instruments was
established with Cohen’s kappa analysis (=Table 3). There
was a slight agreement between the screening instruments
on determining the caregiver reported autistic symptoms
in this setting (k = 0.172, p < 0.010). The convergent valid-
ity of the screening instruments revealed a low correlation
between CASI and SCDC (r, = 0.389, p < 0.001). However, a
moderate agreement and strong positive correlation was
found between CASI and CASI Bref items (k = 0.483, r, = 0.
69, p < 0.001). The response rate of the shorter four-item ver-
sion (CASI Bref) of CASI was calculated, and it was found that
these items were significant for detecting the screen-positive
cases. The association was statistically significant and found
to be the predictors of autistic symptoms in this population
(p £0.0001). The variables included in the logistic regression
analyses are shown in =Table 4.

Discussion

The study provides supporting evidence on caregivers
reported autistic symptoms conducted in selected schools of
Rohtak, Haryana. The autistic symptoms were varied from 2.2
to 18.7%, depending upon the CASI (cutoff score of 10) and
SCDC (cutoff score of 9) measurements in the present study.
The variation in the prevalence in the present study should

Table 1 Profile of the study participants

Variables ‘ N (%)

Age (in months)
36-48 45 (20%)
49-60 86 (32.2%)
61-72 94 (41.8%)

Sex of children

Boys
Girls

130 (57.8%)
95 (42.2%)

Socioeconomic status?
Upper (1)
Upper middle (Il)
Lower middle (1l1)
Upper lower (1V)
Lower (V)

13 (5.8%)
39 (17.3%)
95 (42.3%)
57 (25.3%)
21(9.3%)

*Modified Kuppuswamy scale.
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Table 2 Comparison of children with and without autistic symptoms as per CASI and SCDC scale

Variables Caregiver report of autistic symptoms (N = 225)
CASI p-Value SCDC p-Value (
(score > 10) (X?[df) (score >9) (%) X2 [df)
N (%)
Age (in months)
36-48 04 (1.8%) 0.003 13 (5.8%) 0.288
49-60 00 (11.712) 19 (8.4%) (248/2)
61-72 01 (0.4%) 10 (4.4%)
Sex of children
Boys 04 (1.8%) 0.309 23(10.2%) 0.661
Girls 01 (0.4%) (1.03/1) 19 (8.4%) (0.19/1)
Socioeconomic status
Upper (1) 00 0.731 9 (4%) 0.062
Middle (Il & Il 04 (0.4%) (0.62/2) 33(14.7%) (:5712)
Lower (IV & V) 01 (1.8%) 0(0%)
Abbreviations: CASI, Chandigarh autism screening instrument; SCDC, social and communication disorders checklist.
Table 3 The concordance between the screening instruments
Variable Kappa value p-Value Correlation
CASI SCDC 0.172 0.010 0.364°
(scores of 10 & above) (scores of 9 & above)
CASI CASI Bref 0.483 0.000 0.626°
(scores of 10 & above) (scores of 2 & above)
Abbreviations: CASI, Chandigarh autism screening instrument; SCDC, social and communication disorders checklist.
°p<0.001.
Table 4 Predictors autistic symptoms as per CASI Bref items
CASI Bref items CASI p-Value 0Odds ratio p-Value
(score > 10) (X [df) (95% CI)
N (%)
Eye contact 13 (5.8%) <0.0001 (20.3/1) 2.784(0.994-8.215) | 0.064
Ability to communicate needs through 24(10.7%) <0.0001 (47.1/1) 5.438 (2.131-13.878) | 0.000
verbal or nonverbal means
Peer interaction 12 (5.3%) <0.0001 (36.3/1) 9.760 (2.567-37.409) | 0.001
0dd, repetitive behavior 20 (8.9%) <0.0001 (45.8/1) 5.034 (1.898-13.355) | 0.001

Abbreviations: CASI, Chandigarh autism screening instrument; Cl, confidence interval.

be interpreted while considering the age group and screening
tools of the previous similar studies conducted in the Indian
setting. A study by Rudra et al reported 20.96% of parent-
reported autistic symptoms as per SCDC among children aged
3 to 8 years.! The authors of CASI conducted a large com-
munity-based study in Chandigarh, India, among children
between the age group of 1 to 10 years and reported that
3.7 per 1000 children scored above cutoff on CASI.'? Although
autistic symptoms were more reported in boys, we did not
find any statistically significant association with sociodemo-
graphic variables. A recent study also did not identify any sig-
nificant predictors of caregiver-reported autistic traits with
sociodemographic variables.’

We compared the autistic symptoms as per the Hindi ver-
sions of CASI and SCDC and found a slight concordance and low
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correlation on the intended outcome measures. These findings
can be considered, based on the fact that SCDC is a screening
instrument for detecting early the social and communicative
deficits in autism.' In our study, a moderate agreement and
strong positive correlation were found between CASI and CASI
Bref. Furthermore, all the items of CASI Bref were identified
as predictors detecting autistic symptoms in this population.
Moreover, CASI Bref was shown to possess good convergent
validity as compared with SCDC for the early identification of
autistic traits. One of the previous studies reported that SCDC
is superior in detecting unspecific autistic traits.”” The results
of the study suggest that CASI Bref can be a unique and effi-
cient quick screener for autistic traits in this setting.

The present study has certain limitations. The study sam-
ple was obtained by a convenient sampling method and

© 2021. Association for Helping Neurosurgical Sick People.



Chandigarh Autism Screening Instrument and Autistic Symptoms in Preschool Children Joseph et al.

included those caregivers who can read and write the Hindi
language. The results of the study relied on self-reported
standard diagnostic tools and no measures were undertaken
to confirm the diagnosis due to logistic reasons. We used
the SCDC scale to compare CASI, due to the absence of an
age-matched, accessible, and standard Hindi questionnaire,
as per the study setting. Despite the limitation, the study
provides insights about the preliminary evidence of the use
of CASI as an autism screening questionnaire in the Indian
population. The index study is the pioneering one, in that it
evaluated the caregiver reported autistic symptoms with the
aid of CASI among preschool children of India.

Conclusion

The study provides preliminary evidence in relation to the
CASI-linked screening for autistic symptoms among pre-
school children. The shorter version of CASI (CASI Bref) can
be an efficient quick screener for autistic traits, but the full
version of CASI needs to be validated as per age-appropriate
autism screening tools.
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