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Abstract
Background - Developmental delay occurs when a child fails to reach developmental
milestones when compared to peers of the same age group. There are numerous etiologies
which can occur during perinatal or postnatal periods or can be genetic.
Materials And Methods – This study was done over a period of 2 years with children aged
between 6 months to 60 months with evidence of developmental delay and were assessed as
per Rashtriya Bal Suraksha Karyakram (RBSK). Further detailed history and clinical
examination is done with more attention given to central nervous system examination.
Neuroimaging was done for all patients. EEG, genetic tests and metabolic tests were done
wherever required. Total of 56 children were included in the study with developmental delay.
Results – Out of 56 patients, Global developmental delay was seen in 89% , motor disability
was most commonly seen followed by language and social. Perinatal asphyxia was the most
common cause of developmental delay.
Conclusion - This study shows that specific signs and symptoms can help in early detection of
developmental delay.
Keywords – developmental delay, Rashtriya Bal Suraksha Karyakaram (RBSK),
neuroimaging, perinatal asphyxia
Introduction
Developmental delay occurs when a child fails to reach developmental milestones when
compared to peers of the same age group. Developmental delay can be of three types, mild
developmental delay (functional age 33 percent less than chronological age), moderate
developmental delay (functional age 34 percent to 66 percent less than of chronological age),
and severe developmental delay (functional age 66 percent less than of chronological age.[1-2]
The developmental delay might occur in a single domain (that is isolated developmental delay)
or multiple domains. Global developmental delay is defined as a severe delay in two or more
developmental domains affecting children under the age of five years (GDD).[3]
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Delays in development can be caused by a variety of factors or disorders. Genetic influences,
environmental, prenatal, perinatal and postnatal are one of the most common reasons of
developmental delays in children[4].
The most common clinical pattern in children with developmental delays is cerebral palsy with
a substantial prenatal or postnatal history, as well as microcephaly. They can have dysmorphic
characteristics as well as developmental delays, which can indicate genetic diseases.
According to the World Health Organization (WHO), approximately 5% of the world's children
aged 14 and younger have a moderate to severe impairment.
According to reports in India, 1.5-2.5 percent of infants under the age of two suffer
developmental delays. High-risk babies are monitored by a professional team.[5]
As a result, the goal of this research is to discover developmental delay and associated findings
such as aetiology and risk factors at an early stage so that interventions can be made to avoid
difficulties later in life.
MATERIAL AND METHODS
This study is a descriptive study, conducted in tertiary hospital in north western India over a
time period of September 2019 to August 2021. The sample size calculated was 56. Children
with 6month to 60 months with evidence of developmental delay was included in this study.
Clearance from eithical committee was obtained before starting the study and written informed
consents was taken from the parents of study population.
Methodology
All children coming to our hospital presenting with developmental delay in age group 6 months
to 60 months were enrolled. At initial assessment, they will be assessed as per RASHTRIYA
BAL SURAKSHA KARYAKARAM (RBSK) then a detailed history and physical
examination was done for each subject. Development quotient (DQ) was calculated for all
children with development delay. Neuroimaging (computed tomography/magnetic resonance
imaging [CT/MRI]) was done for all children. EEG, Genetic and metabolic tests like
GCMS/TMS and Clinical Exome Sequencing were done wherever required.
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RESULTS
Among the 56 patients in this study, the mean age of patients was 27.30 ±19.24 months with
23 (41.1%) were females and 33 (58.9%) were males. Maternal and obstetric risk factors were
Out of 56 patient’s mother, 44.7% had no complications, while rest of th mohers had
complications like anemia, PIH, GDM, hypothyroidism, PROM, pre eclampsia, GDM,
hypothyroidism,

PIH,

rh

incompatibility,

Oligohydramnios,

IUGR,

uteroplacental

insufficiency. Mode of delivery was LSCS in 23.2% and NVD in 76.8%, while 58.9% needing
resuscitation. Birth weight of the patients normal in 44.6%, LBW in 24 patients 42.9%, VLBW
in 7.1% and ELBW in 5.4%. Gestational age seen were 80.4% were term, 8.9% were early
preterm, 7.1% were late preterm and 3.6% were extreme preterm.
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Postnatal complications were seen in 66.1% , 24 patients had perinatal hypoxia, 11 had
hyperbilirubinemia, 8 had hypoglycaemia, 8 had sepsis, 7 had neonatal seizures and 2 had
MAS. Family history of consanguinity seen was 10.7% had 2nd degree consanguinity, 14.3%
had 3rd degree consanguinity and 75% had Non consanguineous marriage.
Out of 56 patients, 89.3% had global developmental delay and 10.7% had isolated
developmental delay, dysmorphism was present in 25%, microcephaly was present in 57.1%
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and feeding difficulties was seen in 66.07%. Hearing abnormalities was present in 37.5% while
ophthalmic abnormalities was seen in 16.1%.
Neurological assessment of 56 patients showed 18 patients (32.1%) had spastic quadriplegia,
14 patients (25%) were normal, 6 patients (10%) showed Hypotonia with brisk reflexes, 5
patients (8.9%) showed spastic diplegia, 4 patients (7.1%) had spastic quadriplegia with
dystonia, 2 patients (3.6%) had spastic hemiplegia, 1 patient (1.8%) showed hypotonia with
depressed reflexes, 1 patient (1.8%) showed spastic quadriplegia with dystonia, 1 patient
(1.8%) showed choreoathetoid CP, 1 patient (1.8%) showed dyskinetic spastic quadriplegia, 1
patient (1.8%) showed Hypotonia with depressed reflexes, 1 patient (1.8%) showed Hypotonia
with preserved reflexes and 1 patient (1.8%) showed hypotonic CP.

NEUROLOGICAL ASSESSMENT
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Neuroimaging of the 56 patients revealed HIE changes were seen in 27 patients (48.2%), 9
patients (16.1%) were having hypoglycemic changes, 10 patients (17.9%) were normal, 11
patients (19.6%) had acquired changes, 9 patients (16.1%) had structural anomalies and 5
patients (9%) were genetic changes and 1 patient had metabolic changes (1.7).
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This study had 6 patients who underwent genetic studies by Clinical Exome Sequencing. Out
of which there were 2 patients of Dravert syndrome of SCIN1A mutation, 2 patients of West
syndrome of COL4A1, 1 patient with MTHFR gene deficiency and 1 patient with PEX gene
mutation and two patients had GCMS/TMS metabolic assessments. One of the patients had
CPT-1 deficiency, and the other had a peroxisomal abnormality.
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Etiology and risk factors established were 27 patients had HIE, out of which 15 had isolated
HIE and 12 and HIE with other abnormalities. 10 patients had genetic etiology, out of which 6
were and 4 were with other abnormalities. 2 patients had metabolic etiology. 9 patients had
nutritional etiology of which 5 were isolated and 4 were with other abnormalities. 8 patients
had NHBI, of which, 5 were isolated and 3 were with other abnormalities. 3 had BIND. 7
patients had structural abnormalities, of which, 7 were acquired and 3 were congenital.

In MTHFR deficiency, fronto-parietal bossing, flat occiput. Head circumference of 31 cm(-2
& -3 SD), Cradle cap dermatitis. Denuded erythematous skin lesion present over scalp, in
suboccipital region and back hypopigmented lesion over both lower limbs (thighs)
DISCUSSION
This Descriptive study was conducted at a tertiary care center of a medical college hospital at
Pune to assess the clinical profile in children with developmental delay.
This study had the mean age of patients was 27.30 ±19.24 months with 23 (41.1%) were
females and 33 (58.9%) were males. Study by Pallavi Sharma et al[5] discovered that the most
frequent ages were less than 2 years (46 percent). Study by Hediger et al[6] discovered that boys
have much more developmental delay in social and motor domains than girls.
Maternal and obstetric risk factors were Out of 56 patient’s mother, 44.7% had no
complications, while rest of the mothers had complications like anemia, PIH, GDM,
hypothyroidism, PROM, pre eclampsia, GDM, hypothyroidism, PIH, rh incompatibility,
Oligohydramnios, IUGR, uteroplacental insufficiency. Study done by Torabi et al[7] found out
a significant correlation between high risk pregnancy and children with developmental delay.
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Mode of delivery was LSCS in 23.2% and NVD in 76.8%, while 58.9% needing resuscitation.
Study done by Al Khalaf et al (2015)[8] found that children born by elective CS children faced
more delay in development.
Birth weight of the patients normal in 44.6%, LBW in 24 patients 42.9%, VLBW in 7.1% and
ELBW in 5.4%. Gestational age seen were 80.4% were term, 8.9% were early preterm, 7.1%
were late preterm and 3.6% were extreme. Study done by Vykuntaraju K. Gowda et al[9]
observed that out of 100 cases with developmental delay 81% cases were born at term, 4%
cases were late preterm and 15% cases were early preterm.
In this study, Postnatal complications were seen in 66.1% , 24 patients had perinatal hypoxia,
11 had hyperbilirubinemia, 8 had hypoglycaemia, 8 had sepsis, 7 had neonatal seizures and 2
had MAS. This in comparison with study done by Sharma et al6 and Pratibha Singhi et al[10]
who observed birth asphyxia being the most common post natal complication.
Family history of consanguinity seen was 10.7% had 2nd degree consanguinity, 14.3% had 3rd
degree consanguinity and 75% had Non consanguineous marriage. Similarliar observations
were seen by Amira Masari et al.[11]
Out of 56 patients, this study had 89.3% global developmental delay and 10.7% isolated
developmental delay, motor disability was most commonly seen as most of the patients were
quadriplegic CP followed by language and social. Dysmorphism was present in 25%,
microcephaly was present in 57.1% and feeding difficulties was seen in 66.07%. Hearing
abnormalities was present in 37.5% while ophthalmic abnormalities was seen in 16.1%. Study
done by Pallavi Sharma et al[6], Khandekar et al[12] and Das et al[13] showed abnormalities in
the speech, hearing and visual impairments and feeding difficulties.
Out of 56 patients this study had 18 patients (32.1%) had spastic quadriplegia, 14 patients
(25%) were normal, 6 patients (10%) showed Hypotonia with brisk reflexes, 5 patients (8.9%)
showed spastic diplegia, 4 patients (7.1%) had spastic quadriplegia with dystonia, 2 patients
(3.6%) had spastic hemiplegia, 1 patient (1.8%) showed hypotonia with depressed reflexes, 1
patient (1.8%) showed spastic quadriplegia with dystonia, 1 patient (1.8%) showed
choreoathetoid CP, 1 patient (1.8%) showed dyskinetic spastic quadriplegia, 1 patient (1.8%)
showed Hypotonia with depressed reflexes, 1 patient (1.8%) showed Hypotonia with preserved
reflexes and 1 patient (1.8%) showed hypotonic CP. Other research, such as Pallavi Sharma et
al[6] and Das et al[13], have found spastic quadriplegic CP to be the most prevalent.
In present study, on neuroimaging, HIE changes were seen in 27 patients (48.2%), 11 patients
(19.6%) had acquired changes, 10 patients (17.9%) were normal, 9 patients (16.1%) were
having hypoglycemic changes, 9 patients (16.1%) had structural anomalies and 5 patients (9%)
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were having genetic changes and 1 patient had metabolic changes (1.7). Study done by Ali et
al[14] in a prospective and observational study compared the MRI findings of eighty-one (n=81)
pediatric patients.
In the present study 6 patients underwent genetic studies by Clinical Exome Sequencing. Out
of which there were 2 patients of Dravert syndrome of SCIN1A mutation, 2 patients of West
syndrome of COL4A1, 1 patient with MTHFR gene deficiency and 1 patient with PEX gene
mutatio. Mahler et al[15] in 21 children (42% of the collective), we were able to identify the
cause of the development delay by Exome sequencing.
In this study 2 patients underwent metabolic tests by GCMS/TMS. Out of which there was 1
patient with CPT-1 deficiency and 1 patient with peroxisomal disorder. Study done by
Altimimi et al[16] found that a high rate of IEM was detected in children with unexplained
developmental delay in Misan (18%).
On the basis of etiological and risk factors diagnosis, this study had, 27 patients had HIE, of
which, 15 had isolated HIE and 12 and HIE with other abnormalities. 10 patients had genetic
etiology, of which, 6 were and 4 were with other abnormalities. 2 patients had metabolic
etiology. 9 patients had nutritional etiology of which 5 were isolated and 4 were with other
abnormalities. 8 patients had NHBI, of which, 5 were isolated and 3 were with other
abnormalities. 3 had BIND. 7 patients had structural abnormalities, of which, 7 were acquired
and 3 were congenital. Study done by Roshan Koul et al[17] found out the most common
etiology was perinatal asphyxia (26 patients; 23.7%). Metabolic disorders were the next
common cause seen in 13 patients (11.4%). Neuronal migration disorder or cerebral dysgenesis
was seen in 12 patients (10.5%).
CONCLUSION
•

This study helps in establishing an idea in the region of developmental delay.

•

This study also shows that specific signs and symptoms can help in early detection of
developmental delay.

•

Advancements in genetic technology have the potential to improve diagnosis and
eventually outcomes in developmental delays patients, which could enable for early
detection and treatment of developmental delays caused by specific causes.

•

Many preventable causes like perinatal asphyxia, hyperbilirubinemia, neonatal
infections etc can identified and managed.
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