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Effect of early intervention strategies on children 
with developmental delays using a multidisciplinary 

approach—a single-group design study

Objectives: To determine the effectiveness of early intervention strategies on 
children with developmental delays or at risk for delays using a multidisciplinary 
approach.

Methods : A single-group design study was conducted at an early intervention 
centre at the district level over a period of 1 year. Fifty-two children who had 
neurodevelopmental delays (NDD) and 1 child who was ‘at risk’ for delay 
were assessed on the Developmental Screening Test (DST) for changes in their 
development quotients (DQ) before and after medical, occupational therapy, 
psychology and speech therapy intervention. The 53 children selected for the 
study had cerebral palsy (n=26), autism (n=21), cerebral palsy and autism (n=2), 
and a miscellaneous group (n=4).

Results:  Forty children showed improvements in DQ after intervention and 12 
children showed deterioration. There was no change in the DQ of 1 child. Post 
intervention, the mean DQ improved significantly from 55.15±21.67 (DST 1) to 
60.83±23.42 (DST 2), p<0.05(CI 95%; -1.24 to -10.11). Though the study revealed 
no significant changes in individual groups, positive trends (improvements) 
were seen in cerebral palsy only, autism only, cerebral palsy and autism, and 
the miscellaneous group. Additionally, there were no significant changes in DQ 
scores reported gender-wise though females did show a greater improvement 
than males in the study. 

Conclusion : Early intervention strategies using a multidisciplinary approach 
are effective in improving the fine motor, gross motor, language and personal-
social skills of children with neurodevelopmental delays. 
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Introduction
The rapid advances in medical technology have 
successfully increased the survival of high-risk 
babies, thus adding to the number of babies who 
might end up with developmental delays and 
disabilities. [1] These conditions may affect day-to-
day functioning due to impairment in physical, 
learning, language, or behaviour areas, and are 
usually lifelong. [2]

The global prevalence of developmental delay in 
children is reported as 1% to 3%, while the World 
Health Organization (WHO) estimates that 15% 
of the world’s population lives with some form 
of disability [3]. Over 43 % of children under the 
age of 5 years are at risk of not fulfilling their 
full developmental potential[4].  According to the 
2016, Global Burden of Diseases, Injuries, and Risk 
Factors (GBD) study, India had the highest number 
of children affected with developmental disabilities 
(around 1.15 crore) and the highest cases of years 
living with disability (YLD) in the world (739 per 1 
lakh). [5]

During early childhood, i.e., the first 5 years of life, 
the developing brain grows rapidly and is most 
sensitive to stimulation. The first 1,000 days, i.e., 
from 0 through 2 years are a unique period of 
opportunity when the foundations of optimum 
health, growth, and neurodevelopment across 
the lifespan are established. [6] Early intervention 
strategies enhance brain development[7].  Timely 
and periodic assessments of young children’s 
development make it possible to identify and treat 
developmental disabilities at the earliest possible 
point of manifestation and to prevent loss of 
developmental potential. [8] It can also help identify 
developmental risk factors and target effective 
anticipatory guidance to provide parents with 
strategies for promoting optimal developmental 
outcomes. [8]

Despite the Integrated Child Development Services 
(ICDS), one of the world’s largest and most unique 
outreach programs for early childhood care and 
development since 1975,[9]  provisions for early 

identification and intervention for infants and 
young children in the Persons with Disabilities 
(Equal opportunities, Protection of Rights and Full 
Participation) Act of 1995[1] [now known as Rights 
of Persons with Disabilities (RPWD)] Act, 2016, 
the National Policy for Persons with Disabilities 
(2006)[10], and the Rashtriya Bal Swasthya Karyakram 
(RBSK) initiated under the National Health Mission 
(NHM) and launched in 2013[3],  India still lacks 
routine developmental screening and surveillance[3] 
to handle the 67,385 babies born daily about  
one-sixth of the world’s child births. [10]

Almost 54 % of deliveries take place in government 
hospitals [11] and having an early intervention 
centre in all such hospitals that cater to newborn 
and high-risk babies within the government sector 
should be prioritised. A common approach to early 
identification that ensures optimal intervention and 
limitation of secondary disabilities is developmental 
surveillance. [8] Each child often requires a multi-
professional approach to the diagnosis and 
management and it is essential to ensure that 
children have access to the most appropriate range 
of support and interventions.[8] The availability of 
early detection and intervention services such as 
pediatrics, occupational therapy, speech therapy 
and audiology, psychology, optometry, dentistry, 
special education, social work, and basic laboratory 
facilities under one roof has been documented to 
be effective in the management of many childhood 
situations spanning from healthy child surveillance 
to inpatient mental health care. [1, 8]

A multidisciplinary approach brings together 
scientific knowledge from professionals who are 
trained to assess and deliver remediation and 
rehabilitation services. The strategies used by the 
professionals in early intervention include motor, 
sensory, cognitive-perceptual, psychosocial and 
emotional dimensions that are critical for the 
overall growth and development of children.

However, as there are very few studies that have 
been documented in Indian government hospital 
settings using a multidisciplinary approach for early 
detection and intervention, the present study was 
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undertaken to determine the effectiveness of early 
intervention strategies on infants and children at 
one such centre. 

Materials and Methods
The study was conducted at the District Early 
Intervention-Centre of Excellence (DEIC-COE), 
located in NOIDA (GB Nagar District), Uttar Pradesh, 
India. The DEIC, caters to children from 0 through 
6 years of age referred from the neonatal intensive 
care unit (NICU) of the Super Speciality Pediatric 
Hospital located within the same campus, other 
medical facilities and also walk-in patients without 
referrals. A single-group study was considered for 
ethical reasons. Fifty–two children from 0 through 
6 years with neurodevelopmental delays (NDD) 
and 1 child ‘at risk’ for delay were included in the 
study from among all the children registered as out-
patients with the DEIC from July 2018 through July 
2019. Verbal consent was taken from the parents of 
the children included in the study. 

The 53 children included had received some or the 
other form of intervention or guidance from all 
the different speciality departments of pediatrics, 
psychology, occupational therapy, speech therapy 
and audiology, dentistry and optometry. Special 
education intervention was provided to children 
above the age of 3 years. A minimum of two readings 
of development quotient (DQ) on the Developmental 
Screening Test (DST)—one pre-intervention (DST 1) 
and at least one post-intervention (DST 2)—were 
mandatory for inclusion in the study. 

Those children who did not require active 
intervention from psychology, occupational therapy 
and speech therapy were excluded from the study. 
Those children who did not comply with the follow-
up schedules were also excluded. 

Anthropometric data was collected at the outset 
after registration of the child which included 
height in centimetres, weight in kilograms, head 
and chest circumference in centimetres, and mid-
upper arm circumference (MUAC) in centimetres. A 
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detailed medical history was taken and a thorough 
examination was done by the paediatrician / medical 
officer. All the children were screened by the heads 
of department of psychology, occupational therapy, 
speech therapy and audiology, dentistry, optometry 
and special education for possible delays. Routine 
blood testing was done wherever indicated. The 
counsellor advised every parent on the nutritional 
requirements of the child and the social worker 
coordinated the appointment schedules on an ‘as 
needed’ basis vis-à-vis the parent and the respective 
departments.

If the screening process revealed a NDD, a detailed 
assessment was done by all concerned department 
heads. Intervention commenced thereafter by 
the respective specialists for remediation and 
rehabilitation. Each specialist followed their own 
protocols of assessment and intervention as detailed 
by their respective specialities. Parents or caretakers 
were counselled and explained the importance 
of their active participation in the intervention 
process. Each child was given a home programme. 
Regular assessments were done by all concerned 
speciality departments to monitor progress of the 
child. The first post-intervention scoring was done 
after at least 3 months of intervention, except for 
03 children who were re-evaluated before 3 months 
due to reasons beyond our control (Fig. 1).

The 53 children comprised of 26 who had cerebral 
palsy (CP), 21 with autism (ASD), 02 with CP and 
ASD, 03 children had delays including 01 female 
child who had a syndromic manifestation and was 
under evaluation, and 01 child was ‘at risk’ for 
delay  (Table 1). 

Table 1 Baseline demographics of participants

CP ASD CP & 
ASD

Delay/

At risk

Male 13 16 01 02

Female 13 05 01 02

Total 26 21 02 04

For the purpose of the study, the Developmental 
Screening Test (DST) was used as the outcome 
measure to determine pre- and post- intervention 
results. The DST is a screening test to ascertain 
the development of the child according to their 
respective age. It was developed by Bharath Raj 
(1977, 1983) and was designed to measure the 
developmental sequences of children from birth 
through 15 years of age. It consists of 88 items which 
assesses the overall development of the child (fine 
motor, gross motor, language and personal social 
skills). The administration was done by a semi-
structured interview with a parent or a person well 
acquainted with the child. The attained score i.e., 
the DQ was then converted to IQ to get the results 
of the level of development of the child.

Results 
Fifty-three children with delays/ at risk for delays 
were investigated. All children received medical, 
occupational therapy, psychology and speech 
therapy intervention. Paired sample statistics, 
using t-test revealed a significant difference 
between DST 1 (mean=55.15; SD=21.67) and DST 
2 (mean=60.83; SD=23.43) scores on the complete 
sample (n=53), p<.05 (CI 95%, -1.24 to -10.11) as 
shown in Table 2 and Fig. 2. 

Table 2 Comparison of DST 1 and DST 2 scores on the participants 

Paired Samples Test

Mean Paired Differences t df Sig. (2- 
tailed)Std. 

Deviation
Std. 

Error 
Mean

Lower

95% Confidence 
Interval of the 

Difference

Upper

Pair 1
dst1 - 
dst2

-5.68113 16.07785 2.20846 -10.11274 -1.24953 2.572 52 .013

Fig. 2 A significant difference was found between DST 1 and DST 2 scores on the participants
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Table 3 indicates that most of the children (40 out of the 53 children) who participated in the study 

 
 
Fig. 2 A significant difference was found between DST 1 and DST 2 scores on the participants 
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showed improvement in their overall development 
that included fine motor, gross motor, language 
and personal-social skills. The DQ of 1 child did 
not change but development continued to be age 

appropriate and hence has been considered as an 
improvement in the study. Only 12 children showed 
a deterioration in scores (Table 4).

Table 3 Category-wise improvement (DQ) seen in 40 children 

No 
change 

in 
category 

but 
increase 
in scores
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Moderate

Severe 
to 

Mild

Moderate 
to Mild

Moderate 
to 

Borderline

Mild

to 
Borderline

Mild  to 
Dull 

Normal/ 
Age 

appropriate

Borderline 
to

Age 
appropriate

20 01 02 01 03 03 06 01/01 02

Table 4 Category-wise deterioration (DQ) seen in 12 children 

No change in 
category but 
decrease  in 

scores

Moderate to 
Severe

Mild to 
Moderate Borderline to Mild Age appropriate to Borderline

05 01 03 01 01

Table 5 shows the trends for individual groups. The 
improvement trend suggests that the intervention 
program benefitted the individual groups (only 
CP: 58%; only ASD: 86%; CP & ASD/ Delay: 100%). 
However, results of Mann Whitney U Test for 
only CP and only ASD did not suggest a significant 
change in DST1 and DST 2 (p=0.108) scores due to 
the small sample size. 

The least improvement was seen in dyskinetic type 

of CP and in moderate ASD.  Score trends in Table 5 
also indicate that females appear to have benefitted 
from treatment more than males in 2 of the 4 
major groups (only CP: 60%; only ASD: 100 %). The 
other 2 groups showed an equal improvement rate.  
However, the study did not reveal any significant 
gender differences with respect to the DST 1 and 
DST 2 on total sample size (n=53; p=0.304), only 
CP (n=26, p=0. 545), or only ASD (n=21; p=0.240). 
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Table 5 Changes for DST 2 for all diagnosis 

1. CP
TOTAL 
(M/F)

IMPROVEMENT 
(M/F)

IMPROVEMENT 
(M/F)

DETERIO-
RATION

DETERIORA-
TION

Spasticity 4 (3/1) 3 (2/1) 75 1 (1/0) 25

Hypotonia 6 (3/3) 4 (2/2) 66.7 2 (1/1) 33.3

Ataxia 1 (1/0) 1 (1/0) 100 0 (0/0) 0

Mixed 5 (3/2) 3 (1/2) 60 2 (2/0) 40

Dyskinetic 10 (3/7) 4 (0/4) 40 6 (3/3) 60

TOTAL 26 (13/13) 15 (6/9) 58 (40/60) 11 (7/4) 42 (63.6/36,4)

2. ASD#

Minimal 10 (7/3) 9 (6/3) 90 1 (1/0) 10

Mild 1(0/1) 1 (0/1) 100 0 (0/0) 0

Mild-
Moderate 5 (5/0) 4 (4/0) 80 1 (1/0) 20

Moderate 1 (1/0) 0 (0/0) 0 1 (1/0) 100

Severe 1 (1/0) 1 (1/0) 100 0 (0/0) 0

OTHERS 
(INCLEN) 3 (2/1) 3 (2/1) 100 0 (0/0) 0

TOTAL 21 (16/5) 18 (13/5) 86 (81/100) 3 (3/0) 14 (19/0)

3.
CP and 

ASD
2 (1/1) 2 (1/1) 100 0 (0/0) 0

4.
Delay/
Atrisk

4 (2/2) 4 (2/2) 100 0(0/0) 0

ASD#:  Eighteen children were diagnosed using CARS. Three other children were assessed on INCLEN 

An additional finding from the study was that that 
there was no correlation between DST 2 scores 
and the time interval for each child (p=.962) i.e., 
irrespective of whether DST 2 was done after 1,3,6, 
or even 12 months,  changes were seen in scores.

Discussion
The primary purpose of the study was to determine 
the effect of early intervention strategies on children 
with developmental delays from 0 through 6 years 
of age using a multidisciplinary approach. Results 
indicated that 41 out of the 53 children (including the 
child who progressed age appropriately) improved 
in their overall development that included fine 
motor, gross motor, language and personal social 

skills. Families of the all 41 children were keenly 
involved with their children and strictly adhered 
to the instructions provided at the hospital and 
complied with the prescribed home program. 

Twelve children showed deterioration on DST 2 
scores. Compliance and follow-up vis-à-vis the 
treatment program was a concern for 11 children 
except 1 child who had CP and was in the severely 
acute malnourished (SAM) category.  A total of 9 
children had CP of who 8 had marked involuntary 
movements that affected their performance on 
fine motor skills, gross motor skills and language 
component of the DST; 3 children had ASD with 
major language delays. It can be said that lack of 
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compliance could be a major factor for deterioration 
because there were 4 other children in the CP group 
with marked involuntary movements who showed 
improvement and had good compliance and follow-
up. Out of the 3 children with ASD who showed fall 
in DST 2, there was one child each in the mild, mild-
moderate and moderate category. Other than these 
3 children, all the other children in their respective 
groups showed improvements. Poor compliance 
and follow-up were major issues with the 3 children 
as well. 

The findings were supported by a study conducted 
as a weekly supervised home-based developmental 
activity program for children with global 
developmental delay (GDD). Demographic data and 
baseline DASII (Development assessment scale 
for Indian infants) scores were obtained before 
intervention. Parents were trained for home-based 
intervention program with weekly follow-ups at the 
early intervention centre. After 6 months, DASII 
was repeated and difference in means of motor and 
mental quotients noted. There was a significant 
difference between pre- and post- therapy DASII 
scores in motor and mental scales with large effect 
size (Cohen’s d >0.7) indicating that children across 
all severities of GDD showed improvement from 
home-based therapy supervised by weekly institute 
visits. [12]

A systematic review of studies on whether early 
developmental intervention programs provided 
post hospital discharge prevent motor and cognitive 
impairment in preterm infants suggested that early 
developmental interventions improve cognitive 
outcomes up to preschool age and also motor 
outcomes during infancy. However, these effects 
were small. [13]

Another study examined the age of referral and 
the effect of early intervention for physically 
challenged children. Fifty children were referred 
before 9 months of age, and they were compared 
with 55 children referred after 9 months of age. 
At 18 months of age, the children in the earlier 
referred group showed greater developmental 
progress in acquisition of skills in all of the six areas 
tested: perceptual-fine motor (p<0.0003), cognition  
(p< 0.0001), language (p< 0.00(4), social-emotional 
(p<0.001), self-care (p<0.0001), and gross motor 

(p<0.002). The results show that, at least in the short 
term, there is a critical age for onset of intervention 
to achieve the most benefit for the developmentally 
disabled child [14]. A related study done on children 
with autism that involved different treatment 
modalities concluded that very early intensive 
therapy decreases the effect of autism. [15]

The above positive results could be due to the 
fact that early detection of abnormal white matter 
maturation is important in the design of preventive, 
protective, and rehabilitative strategies for the 
management of infants as white matter injury 
and abnormal maturation are thought to be major 
contributors to the neurodevelopmental disabilities 
observed in children and adolescents who were 
born preterm. [16]

Early intervention strategies include early 
educational and neuroprotection strategies that 
take advantage of cerebral plasticity and encompass 
all interventions that promote normal development 
and prevent disabilities, including organisational, 
therapeutic and environment‐modifying measures, 
such as early stimulation programs. [7]

A study on premature infants admitted in the 
neonatal intensive care unit concluded that 
multisensory stimulation is an effective non-
pharmacological method used in the development 
of premature infants to reduce stress and improve 
neuromuscular development. [17] Occupational 
therapy, psychology and speech therapy/audiology 
use a multisensory approach for intervention. 

Early intervention programs have shown some 
small long-term benefits in heavier low-birth-weight 
babies. Cognitive and academic skills for heavier 
LBW (HLBW) premature children were better than 
for lighter LBW (LLBW) ones at the age of 8 years. 
However, attenuation of the large favourable effects 
was observed in both the heavier and lighter LBW 
groups at 3 years of age [18]. Favourable results were 
also seen only in HLBW youth at 18 years of age 
who had received early intervention. [19]

There are studies that indicate that early 
intervention approaches also enhance peer-related 
social competencies [20], benefit adult competencies 
and reduce violent behaviour[21] of young children 
with developmental delays.

https://www.sciencedirect.com/topics/medicine-and-dentistry/white-matter-injury
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Involvement of the families was also an important 
reason that the children who participated in the 
study showed improvements. Families understand 
their child’s strengths, abilities, and special needs; 
know their rights and advocate effectively for their 
child; help their child develop and learn; have 
support systems; and are able to gain access to 
desired services and activities in their community. 

[22] Another study found that interventions that 
focus on parent–infant relationships have a 
greater impact on cognitive outcomes at infancy 
and preschool age than intervention programmes 
that focus on either infant development or parent 
support. [23]. 

The results of the study were also similar to 
programs such as NIDCAP (Newborn Individualized 
Developmental Care and Assessment Program) 
in Sweden and the IHDP (Infant Health and 
Development Program) created in the United States. 
The similarities were that efficacy was greatest 
with programs involving both the parents and the 
child; long-term stimulation improved cognitive 
outcomes and child-parent interactions; cognition 
showed greater improvements than motor skills 
and larger benefits were obtained in families 
that combined several risk factors including low 
education attainment by the mothers. [23]

Results for only CP and only ASD did not suggest 
a significant pre- and post-DST due to the small 
sample size. However, the positive trends towards 
improvement for both groups separately (only CP: 58 
% ; only ASD: 86 % ), indicated that the intervention 
programme was benefitting the individual groups 
as well. 

The positive trends in CP can be supported by a 
systematic review of studies the effect of early 
intervention in infants at very high risk of cerebral 
palsy on child and on family outcome. [24].

A study done on children with ASD from birth to 3 
years of age group to review the early intervention 
methods and studies available on each method 
revealed that early intervention gives better 
outcomes. [25] The positive trends in ASD can be 
supported by other studies as well. [26, 27] The present 
study did not reveal any gender differences with 
respect to the pre- and post-test DST scores. This 

could be due the small sample size for male only 
and females only. However, 80 % of the females 
included in the study showed an improvement 
vis-a-vis 68 % of males on DST 2. This can be 
corroborated by studies which demonstrate that 
girls have an advantage over boys in their cognitive 
function as measured by intelligence tests (Doyle 
and PFL Evaluation Team, 2016). [28] Another study 
of children aged two to four years found that girls 
had significantly stronger verbal and non-verbal 
abilities than boys. [28] Both the studies however, 
suggested that the possible advantage for girls in 
cognitive development during early childhood 
appeared to reduce over time. [28]

Limitations of the Study
The sample size of 53 children comprised only of 
children with NDD or at risk for delay. Through 
the study we were unable to determine the 
effects of early intervention with confidence on a 
specific group of children such as CP or ASD due 
to a small sample size. The study did not take 
into consideration the birth history of the child 
or whether the child had taken therapy prior to 
intervention as part of the present study as most 
children did not have the required documentation. 
Age of referral to the Centre, presence of co-
morbidities such as epilepsy, heart conditions, 
etc., (past or current), and socioeconomic status 
was also not considered. As most of the children 
had feeding issues due to sensory or physiological 
limitations, the current nutritional status too was 
not considered 

Conclusion
The study has proven that following a 
multidisciplinary team approach in early 
intervention settings improves the effectiveness 
of care. The present study in a government set-
up strengthens the assumption that quality care 
need not come at a high price. Future studies 
could analyze various factors such as affect of 
birth history, nutritional status, co-morbidities, 
socioeconomic status, prior intervention received 
and parental motivating factors on DST scores. 
Whether treatment in a hospital set-up only, a 
home program only, or a combination of both is 
necessary for optimal results could also be studied. 
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Authors conclusion

‘Zero-cost’ or ‘minimum-cost’ quality care in a 
clinical setting given with a home program and 
regular follow-ups increases the likelihood of parent 
motivation and compliance thereby improving 
favourable outcomes such as: (a) preventing 
occurrence or development of a condition, (b) 
reducing the impact and magnitude of disability 
or delay in development, (c) providing supportive 
programmes for the complicated disability, and (d) 
to maximize the residual ability. More such early 
intervention centres offering multidisciplinary team 
services for detection and intervention should be 
commissioned through either government schemes 
or public-private partnerships at the district as well 
as the village level.
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