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Abstract

Objective To validate effectiveness of low intensity, home
based early intervention (EI) models in autism for countries
with low disability resources.

Methods Fifty-two toddlers and young children were assessed
before and after intervention with Childhood Autism Rating
Scale, Vineland Social Maturity Scale, and Receptive-
Expressive Emergent Language Scale. Developmental and
speech therapists helped mothers assemble low-cost training kits
based on the developmental age of the child, gave initial training
in the basic behavioral technique to address the three autism
symptom clusters at home. Follow-up support was given either
on a weekly, fortnightly or monthly basis. Most of the children
were also placed in play-schools. Data was analyzed using
appropriate bivariate and multivariate techniques.

Results There was statistical and clinical amelioration in the
severity of autism, with acquisition of social skills and lan-
guage skills (all P=0.001) after intervention in children with
mild to severe autism. Gender showed a trend in becoming a
significant predictor for intervention response.

Conclusions Low-intensity, home-based EI can be effectively
used in situations where there is paucity of disability resources
in countries like India, especially in primary-care and com-
munity settings.
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Introduction

Early interventions (EI) for Autism Spectrum Disorders
(ASD) focus on all the three symptom clusters of ASD [1].
Dissimilar models, different sized programs in diverse set-
tings, different countries, with slightly older children have
been found to be effective for improving autism symptoms
[2, 3]. A review shows that four out of five meta-analyses have
concluded that EI also is effective in ASD. The mean effect
sizes across meta-analyses was substantial for IQ and adaptive
behavior gain with EI, which ranged from g=0.38 to 1.19 and
g2=0.30 to 1.09 respectively [4].

Nevertheless scientific community is uncertain about the
universality of effectiveness of EI, as most EI are developed in
the Western context [5]; while efficacy is proven, effective-
ness of EI has not been substantiated in clinical settings [6];
and finally, it is clear that high intensity EI are more effective
than low intensity EI [7]. However, it is clear that teaching
ASD children in their natural environment, utilizing daily rou-
tines as teachable moments is the best practice [8]. It is neces-
sary to validate such low intensity interventions that can be
provided by the family members in countries with low health
resources. Therefore, this study was conducted to document the
effectiveness of a low intensity home based EI in India.

Material and Methods

This study was conducted at the Autism Evaluation Clinic,
Child Development Centre, a regional referral centre in South
India. Children<6 y with ASD diagnosed by a pediatrician
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and a developmental therapist and had enrolled for the home-
training program was recruited in to this study.

The Childhood Autism Rating Scale (CARS) [9] scores were
collected as an outcome measure to assess the amelioration of
severity of autism following intervention and quantify the se-
verity of autism. Vineland Social Maturity Scale (VSMS) [10]
and Receptive-Expressive Emergent Language Scale (REELS)
[11] were used to assess the effect of intervention on the adaptive
skill and language skill acquisition. The pre intervention assess-
ment with the CARS, VSMS and REEL was done by one of the
developmental therapists (Post Graduate Diploma in Clinical
Child Development holders). The same therapist assessed the
participant with the same instruments after the intervention also
independently. One of the four therapists administered the inter-
vention and the other therapists were unaware of the intervention
details. The study was reviewed and approved by the local
Institutional Review Board of Child Development Centre.

The home EI had two components: firstly, the parental
training that was given in the clinic after the pre-intervention
assessments. Each parent was given skills to identify the
developmental age of the child, and based on the identified
developmental age, intervention kit was assembled with inex-
pensive materials that were available in the local market or at
home. The parent was educated to train the child using simple
behavioral strategies (e.g., prompt and rewards) in the areas of
language, socialization and repetitive behaviors. Also, cogni-
tive, academic, and prevocational skills essential to later
school success were addressed. Strategy learned and used
for each domain was noted down by the developmental ther-
apist in the clinical record and by the parents in their hand-
book. Each clinical session took about 15-20 min and was
given by Developmental Therapy trainees supervised by ex-
perienced Developmental Therapists. Parents were demon-
strated about the intervention strategies and were advised to
practice the same at home till the next visit. In addition, a
speech therapist gave the parent 15 to 20-min session on an
individual basis and targeted one or two language skills per
visit for teaching at home. Following the clinical session of
demonstration, depending upon the convenience of the par-
ents, children were enrolled into different follow-up sched-
ules, which were weekly, fortnightly or monthly drop-in
follow-ups. The parent was encouraged to give the interven-
tion every day at home. During each follow-up visit improve-
ments in each domain was noted and recorded as ‘emerging’
or ‘attained’. Secondly, whenever possible the parent was
advised to place the child with autism in a playschool or
anganwadi to improve the group based stimulation of various
target symptom clusters.

Descriptive analysis was used to express the participant
characteristics. For establishing the improvement of autistic
symptoms with intervention, pre and post intervention scores
were compared with Wilcoxon matched pair rank test. The
post-intervention differences between the mild and severe

autism groups were analyzed using Mann—Whitney U test.
For identifying the factors associated with intervention gain,
linear multiple regression analyses were used with post-
intervention total CARS score, VSMS-SQ, REEL-RQ and
REEL-EQ as the dependent variable and chronological age,
gender of child, pre-intervention total CARS score, VSMS-
SQ, REEL-RQ as well as REEL-EQ as the independent
variables using multiple linear regression analyses. P<0.05
(two tailed test) was considered significant. Statistical analysis
was performed using the SPSS (version 19).

Results

There were 42 (80.8 %) boys and 10 (19.2 %) girls in the
sample. There mean (SD) age was 36.27 (14.14) mo (range of
22-108 mo). All parents involved in training were mothers.
The mean (SD) period the child had undergone intervention
was 6 (3.42) mo. The mean (SD) of time spent in home
training by various family members was 4.2 (1.9) h per
day and except 2 children all were in balwadi, anganwadi, or
other types of play schools for 1-4 h per day. The means (SD)
of pre-intervention CARS, VSMS, REEL-RQ and REEL-EQ
scores are given in Table 1.

The intervention showed a clinically and statistically sig-
nificant amelioration of severity of autism symptoms, and
acquisition of social skills, receptive language and expressive
language as reflected by the CARS, VSMS-SQ, REEL-RQ
and REEL-EQ respectively (Table 1).

Analysis of specific CARS items demonstrated that there
was statistically a significant change in the areas of relationship
with people, imitation, affect, relation to nonhuman objects,
adaptation to environmental changes, visual responsiveness,
auditory responsiveness, verbal communication and non-
verbal communication. There was a trend towards a statistically
significant change post intervention in the areas of near receptor
responsiveness and activity level. There was no change follow-
ing intervention in the areas of use of body, anxiety reaction,
intellectual functioning and general impression (Table 1).

When the intervention was compared for its effectiveness,
there was no statistically significant difference in the absolute
score difference in the CARS, VSMS-SQ, REEL-RQ and
REEL-EQ total score between the participants with mild and
severe autism, suggesting that the intervention was equally ef-
fective in helping those with as mild and severe autism (Table 2).

Gender of the child showed a trend towards contributing to
the acquisition of Receptive language [(3 (SE)=—11.35 (6.32);
P=0.08] after controlling for the pre-intervention receptive
language ability, which also significantly contributed to the
expressive language acquisition [ (SE)=0.64 (0.11); P=
0.001]. Similarly, gender showed a trend towards contributing
to the acquisition of expressive language [ (SE)=—12.50
(6.85); P=0.07] after controlling for the pre-intervention
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Table 1 The absolute pre and
post intervention values in the Outcome measure Pre intervention Post intervention Statistic Z P value
acquisition of socialization, lan- Mean (SD) Mean (SD)
guage skills and amelioration of
autism severity Socialization skills (VSMS-SQ) 62.85 (20.36) 73.92 (25.35) -3.75 0.001
Expressive language (REEL-EQ) 42.78 (19.66) 56.89 (23.90) —4.89 0.001
Receptive language (REEL-RQ) 43.50 (24.35) 57.67 (24.41) —4.05 0.001
Severity of autism (CARS total) 35.48 (4.18) 31.82 (5.16) —4.69 0.001
CARS items
Relationship with people 2.38(0.55) 2.15(0.56) —2.68 0.007
Imitation 2.51(0.61) 2.12(0.71) -3.72 0.001
Affect 2.24 (0.53) 1.98 (0.49) =2.77 0.006
Use of body 2.21 (0.60) 2.08 (0.58) —1.45 0.1
Relation to nonhuman objects 2.40 (0.53) 1.96 (0.51) —3.86 0.001
Adaptation to environmental changes 1.98 (0.57) 1.74 (0.47) —2.82 0.005
Visual responsiveness 2.37(0.52) 2.13 (0.48) —2.83 0.005
Auditory responsiveness 2.45 (0.62) 2.06 (0.51) -3.78 0.001
Near receptor responsiveness 1.69 (0.45) 1.55 (0.36) —1.82 0.06
Anxiety reaction 2.30 (0.56) 2.26 (0.64) —-0.15 0.8
Verbal communication 3.13(0.43) 2.76 (0.63) -3.71 0.001
Non-verbal communication 2.63 (0.63) 2.310 (0.65) —343 0.001
Activity level 2.26 (0.43) 2.11 (0.54) -1.84 0.06
Intellectual functioning 244 (0.37) 2.35(0.42) —1.44 0.1
General impression 2.38 (0.55) 2.20(0.52) -1.30 0.1

expressive language skills. Also, gender also significantly
contributed to the expressive language acquisition [(3 (SE)=
0.74 (0.16); P=0.001]. The age and pre-intervention develop-
mental profile of the child did not contribute to the acquisition
of language social skills or amelioration of the severity of
autism.

Discussion

In this naturalistic observational study, low-intensity, home-
based intervention was effective for reducing the severity of
autism, gaining social skill and language ability. The interven-
tion was equally effective for children with mild and severe
autism. Only the gender of the child had some value in
predicting the intervention response.

A low-intensity intervention (20 h per wk) based on Lovaas
has also been found to be effective [12] and is comparable
with the index study in its approach. More recently another

study has documented similar improvement in children with
autism and their parents with home training using TEACCH
model [13]. In the index study with intervention there was
mean (SD) reduction of CARS total score by 3.66 (0.98)
suggesting that the overall severity of autism related symp-
toms have ameliorated. Similar findings have been document-
ed by another Indian study where the nature of the interven-
tion was also of moderate intensity (6090 min per day with
professional input and multiple family members when avail-
able was used) resulting in more significant reduction in
CARS total score [14]. The gain in social skills is comparable
with the previous Indian study despite the difference in the
intensity of the input. Other forms of parent-mediated thera-
pies have noted to improve the conversational ability, peer
entry and exiting skill, developing friendship networks, good
sportsmanship, good host behavior during get-togethers,
changing bad reputations, and handling teasing, bullying,
arguments, assertion, cooperation, and responsibility among
children with autism [15]. Such specific skills were not

Table 2 The comparison of dif-
ference in absolute pre and post
intervention values between the

mild and severe autism groups

Outcome measure Mild autism Severe autism Statistics Z P value
Mean (SD) Mean (SD)

Severity of autism (CARS total) 2.98 (3.81) 4.52 (5.16) -1.21 0.2

Socialization skills (VSMS—SQ) 13.81 (18.45) 7.59 (19.11) -1.28 0.2

Expressive language (REEL-EQ) 18.24 (20.03) 9.61 (17.07) -1.04 0.2

Receptive language (REEL-RQ) 13.78 (21.40) 15.47 (15.88) -1.01 0.3
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addressed in the intervention or assessment in the index study.
In the present study the language gains were seen in both the
receptive and expressive areas of the child unlike the previous
Indian study where the gains were noted in only the expressive
domain [14]. The present intervention was equally effective in
reducing autism symptoms in mild and severe form of illness.
Despite being a prospective effectiveness study, it should be
kept in mind that this was a naturalistic study and thus
blinding of the raters and therapists to the intervention was
not done, which is required for making a stronger association
between the intervention and improvement. Conversely, the
strength of the present study is that the naturalistic nature of
the study lends support to the effectiveness than efficacy of the
intervention. In conclusion, it is demonstrated that this low
intensity, home based intervention can effectively address all
the symptom clusters in autism and is useful in countries with
low health resources.
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Appendix

Early Intervention for Children with Autism Spectrum Disorder (Home
Based Intervention)

Domain Procedure

Socialization Activity 1: Catch & throw a ball: Stand in front of
the child holding the ball. One person should
stand behind the child. Throw the ball towards
the child and the person standing behind the
child should assist the child to catch the ball and
to throw it. Repeat the activity several times
until the child is independently able to catch and
throw the ball.

Activity 2: Show ‘give me’: Sit in front of the child
and demonstrate ‘Give me’ by showing your
palm up and say it. Physically guide the child to
show the gesture and ask for something, initially
with help and later without help.

Communication
(Receptive)

Activity: Follow instructions to “Stop” or “wait”:
Train the child to stop the activity, in a variety of
situations, through showing gestures
simultaneously with “STOP” command.

Communication
(Expressive)

Activity: Name pictures: Sit on a chair facing the
child. Establish attention and present a picture in

(continued)

Domain Procedure

child’s view. Ask ‘What is this?” and then you
label it. Prompt the child to label reciprocally.
Reinforce the correct responses. Repeat the
activity with other pictures also.

Imitation Activity: Imitate actions: Place 2 identical objects
on the table. Sit across the table facing the child.
Establish attention. Present the instruction “ Do
this” while simultaneously modeling an action
with one of the objects. Physically guide the
child to perform the action with the other object
and reinforce the response.

Instructions: Place block in bucket/ring bell/
scribble/wipe mouth/drink/push toy car etc.

Activity: Finger tracing: Take the child’s index
finger and slowly and gently trace the outside of
a series of objects such as a book, table, ball, ezc.
Talk softly and reassuringly to the child as you
guide the child’s finger. Gradually reduce your
control of her hands and see whether the child
will continue to trace the object. Praise the child
as long as she moves her finger slowly. If the
child starts moving her hands impulsively, slow
her down, verbally if possible, physically if
necessary. As she becomes accustomed to the
tactile sensation, vary the objects in order to
expose her to a variety of tactile sensation, e.g.,:-
smooth toys, soft toys, rough rock or objects, efc.

Activity: Understand emotions: Sit in front of the
child. Display the picture card of ‘Happy’ on the
table and say, “the child is HAPPY”. You can
physically demonstrate the emotion and
exaggerate the emotional expression. Ask the
child to point towards the ‘Happy” card.
Reinforce the response. Likewise teach all the
other emotions.

Cognition

Perception

Motor Activity: Proper pencil holding: Sit in front of the
child and establish attention. By using the pencil
draw a picture on the magic slate and draw the
child ‘s attention to it. If the child gets
enthusiastic to get the pencil, then you place the
pencil correctly in his hand and help him to hold
it properly. Correct it whenever it is required.

Activity: Thread beads: Sit on a chair facing the
child and establish attention. Initially you can
demonstrate how to thread beads and physically
prompt the child to do the activity using
prompts. Encourage and reinforce the child to
do the activity several times.

Activity: Play with other children: 1f the child is
able to play cooperatively with the adult, then
encourage him to play with his peers. Initially
do it with outdoor play activities, then in indoor
play.

Activity: Drink from a cup: Physically assist the
child to hold the cup initially with both the
hands and to drink. Reinforce the child for the
activity. Later help him to drink from a cup by
holding the cup with one hand.

Attention

Play behavior

Self help skills

Sensory activities  Activity: Swinging: Initially you can demonstrate

how to swing, then physically prompt the child
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(continued)

Domain Procedure

to swing. Encourage and reinforce the child to
swing several times.

Imitation Imitate actions paired with sound
Setting: Any
Materials needed: Nil
Method: Place an assortment of identical objects
on the table. Sit across the table facing the child
and establish attending. Present the instruction
“Do this” and model an action with an object with
a verbalization relevant to the action. (e.g.; push a
car and say Z00000000000MMMMMMmM).
Prompt the child to perform the action and the
verbalization. Reinforce the response. Fade
prompts and encourage him to imitate
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