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ABSTRACT

Background: Cerebral Palsy (CP) is a complex neurodevelopmental disorder affecting children across the globe.
This study aimed to identify the prevalent antenatal, perinatal, and postnatal factors associated with CP. Methods:
The present study was conducted at the Department of Pediatrics, Govt. Medical College Jammu over a period of
one year with effect from September 2022 to August 2023. A total of 45 patients with cerebral palsy were enrolled,
and data on demographic profile, antenatal, perinatal, and postnatal history were collected and analyzed. Results:
We observed that mean age of study patients was 6.3 years, with majority being male accounting for (57.8%).
Evidently, antenatal factors such as; maternal age (25-29 years), maternal illness (86.7%), infections during
pregnancy (28.9%), and antibiotic use (17.8%) were prevalent. The assessment of perinatal factors revealed that
gestational age (> 37 weeks, 73.3%), birth weight (2.5-3.5 kg, 73.3%) and normal vaginal delivery (73.3%) were
commonest among the studied population. Among the postnatal factors; neonatal sepsis (73.3%), neonatal seizures
(46.7%), NICU admission (77.8%), meningitis (42.2%), mechanical ventilation (44.4%), and hypoxic-ischemic
encephalopathy (HIE) (46.7%) were prevalent. Conclusion: Our study demonstrated the prevalence of various
antenatal, perinatal and postnatal factors contributing to CP, which essentially emphasizes the need for careful
maternal and child healthcare policies to improve outcomes

Keywords: Cerebral Palsy, Maternal Healthcare, Child Healthcare, Antenatal Factors, Perinatal Factors, Postnatal
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INTRODUCTION

Cerebral palsy (CP) is the most prevalent physical
disability in childhood, affecting approximately 17
million children globally (Cerebral Palsy Facts &
Statistics  2024).!Characterized by impaired
movement, posture, and muscle tone, CP is a
neurological disorder resulting from brain damage
or abnormalities during fetal development or early
childhood. Despite advances in medical care, CP
remains a significant cause of physical disability in
children worldwide. The prevalence of CP in
developed countries has remained relatively stable
since the 1950s, with shifts in subtype distribution
and severity levels.?
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Improved survival rates of preterm babies initially
contributed to increased CP cases, but recent trends
indicate a decline in prevalence across certain
gestational age groups.? Up to 50% of CP cases have
no known underlying etiology.®* According to when
the insult occurred, the etiologies can be categorized
as prenatal (the most frequent), natal, or postnatal. A
different etiologic classification scheme is
dependent on the actual cause, such as congenital
(developmental, malformations, syndromic), or
acquired (traumatic, infectious, hypoxic, ischemic,
TORCH infections, and others). Only 8% to 15% of
cases are caused by perinatal asphyxia.® The
understanding of birth asphyxia as a primary cause
of CP has evolved.? Previously implicated as a
leading cause, birth asphyxia's definition has been
inconsistent, often relying on non-specific clinical
signs. Research suggests that the association
between birth asphyxia and CP may be overstated,
highlighting the multifactorial etiology of CP.’
Contributing factors include antenatal, perinatal, and
postnatal elements, which may be causal, predictive,
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or indicative of compromised fetal or neonatal well-
being.#1% This hospital-based observational study
aims to identify risk factors associated with CP,
shedding light on potential areas for intervention and
improving outcomes.

METHODS

This hospital-based observational study was
primarily conducted to identify antenatal, perinatal,
and postnatal risk factors associated with Cerebral
Palsy (CP) in children. The study was conducted at
the Department of Pediatrics, Govt. Medical College
Jammu over a period of one year with effect from
September 2022 to August 2023. The study
population encompassed children diagnosed with
CP, aged 0-18 years, who are attending the pediatric

neurology clinic or admitted to the hospital.
However, children with progressive neurological
disorders or neurodegenerative diseases, and those
with CP due to postnatal head trauma or infections
(e.g., meningitis, encephalitis) were excluded. A
minimum of 45 cases of CP and were be enrolled in
the study. Data was collected using a pre-designed,
semi-structured questionnaire, which included
demographic  information, antenatal history,
perinatal history, postnatal history, and clinical
features of CP. Finally, data was analyzed using
SPSS software (version 25.0). Descriptive statistics
was used to summarize the data. The study was
approved by the Institutional Ethics Committee, and
informed  consent was  obtained  from
parents/guardians of all participants.

RESULTS
Table 1: Age and Gender Distribution of Study Patients

Age (Years) Number Percentage
2-5 Years 21 46.7
5-10 Years 15 33.3

> 10 Years 9 20
Total 45 100
MeanSD (Range)=6.3+4.43 (2-17 Years)

Gender No Percentage
Male 26 57.8
Female 19 42.2
Total 45 100

We observed that the majority of the patients
(46.7%) were in the 2-5 years age group, followed
by 5-10 years (33.3%), and > 10 years (20.0%). The

mean age of the patients was 6.3+4.43 years, ranging
from 2-17 years. Males (57.8%) outnumbered
females (42.2%) as reflected in table 1.

Table 2: Antenatal Risk Factors Among Study Patients

Antenatal risk factor Number Percentage
< 25 Years 8 17.8
Maternal age 25-29 Years 25 55.6
> 30 Years 12 26.7
Para 1 19 42.2
Parity Para 2 15 33.3
Para 3 11 24.4
. Present 6 13.3
Maternal illness Absent 39 867
Infection during Present 13 28.9
preghancy Absent 32 71.1
Antibiotics during Present 8 17.8
preghancy Absent 37 82.2
Multiple pregnancy Present 2 4.4
Absent 43 95.6

We observe that for majority of the patients (55.6%),
the maternal age was between 25-29 years, followed
by 26.7% patients with maternal age of > 30 years,
and 17.8% patients with maternal age of <25 years.
Majority of our patients (42.2%) had para 1 status,
followed by 33.3% patients with para 2, and 24.4%
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patients with parity 3. Maternal illness was present
in 13.3%of patients, infection during pregnancy was
present in 28.9% patients and 17.8% were taking
antibiotics. Multiple pregnancies were seen in 4.4%
patients (see table 2).
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Table 3: Perinatal Risk Factors Among Study Patients

Perinatal risk factors Number Percentage
< 34 Weeks 3 6.7
Gestational age 34-37 Weeks 7 15.6
> 37 Weeks 35 77.8
<25 10 22.2
Birth Weight (Kg) 2.5-3.5 33 73.3
>3.5 2 4.4
. Home 11 24.4
Place of delivery Institutional 34 75.6
. LSCS 12 26.7
Mode of delivery NVD 33 733
Meconium-stained amniotic Yes 6 13.3
fluid No 39 86.7
N . Yes 28 62.2
Antibiotics during labour No 17 378
. . Yes 7 15.6
Assisted techniques No 38 844

When the prenatal risk factors were assessed, we
observed that gestational age for majority of patients
(73.3%) was > 37 weeks, followed by 15.6% with
gestational age 34-37 weeks and 6.7% patients with
gestational age < 34 weeks. Majority of our patients
(75.6%) had institutional delivery and most of the
patients (73.3%) had NVD mode of delivery. The

meconium-stained amniotic fluid was present in
13.3% patients and absent in 86.7% patients.
Around 62.2% patients were taking antibiotics
during labour and the assisted techniques were
evident in 15.5% patients as opposed to 84.4%
patients without assisted techniques as shown in
table 3.

Table 4: Postnatal Risk Factors of Study Patients

Postnatal Risk Factor Number Percentage

Neonatal sepsis Yes 33 733
P No 1 26.7
Meningitis Yes 19 42.2
9 No 26 57.8
Hypoglycemia Yes 3 6.7
ypogly No 42 93.3
Neonatal seizures Yes 21 46.7
No 24 53.3

HIE Grade Grade | 4 19
[n=21] Grade Il 12 57.1
Grade Il1 5 23.8
. Yes 14 31.1

Neonatal Jaundice No 31 68.9
e Yes 5 11.1
Bilirubin encephalopathy No 20 88.9
. . Yes 20 44.4
Mechanical ventilation No 5 556

. . Yes 5 11.1
Congenital malformations No 20 88.9
L Yes 35 77.8

NICU admission No 10 752

< 15 Days 5 14.3

Duration of NICU Stay [n=35] 15-30 Days 16 45.7
> 30 Days 14 40

When the postnatal risk factors were assessed
among the studied subjects, we found that neonatal
sepsis was present in 73.3% patients, meningitis was
present in 42.2% patients, hypoglycemia was
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evident in 6.7% patients, neonatal seizures were
present in 46.7% patients and HIE was present in 21
patients, out of which majority (57.1%) had grade Il
HIE, 23.8% had grade 111 HIE and 19% had grade |
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HIE. Furthermore, neonatal jaundice was present in
31.1%, while only 11.1% presented with bilirubin
encephalopathy.  Mechanical ventilation was
required in 44.4% patients while congenital
malformation was evident in 11.1% patients. Out of
total 45 subjects, history of NICU admission was
present in 77.8% patients, with median stay of 25
days. Majority (45.7%) had a stay of 15-30 days,
followed by 40% with >=30 days while only 5
patients (14.3%) had a stay of <15 days (see table 4).

DISCUSSION

In the present study, the patients' ages ranged from
2 to 17 years, with a mean age of 6.3+4.43 years.
The majority (46.7%) were between 2-5 years old,
followed by 33.3% between 5-10 years, and 20%
were 10 years or older. This age distribution is
consistent with study of Ramanandi et al, who
reported the average age of their patients as
5.32+3.13 years, with majority of them belonging to
the age group of 2-8 years, which is comparable with
our study.'? Likewise, Turkoglu et al, documented
the mean age of their patient population was 8.10
years with range being 2-16, which is compatible
with our results.”> The predominance of young
children in our study (2-5 years) is likely to
influence parental experiences, as reported in other
studies (Banskota et al., Thapa et al., Singhi et al.).™*
15 Evidently, we observed a male predominance over
females (57.8% vs. 42.2%), which is consistent with
existing literature. For instance, Banskota et al.
reported 60% males, Chaudhray et al. reported
74.54% males, and Ramanandi et al. reported
67.57% males.!»1316 This male bias has been
attributed to the biological vulnerability of males to
developing CP (Chaudhray et al.).®

Our analysis of antenatal risk factors revealed that
the majority of mothers (55.6%) were between 25-
29 years old, followed by 26.7% who were 30 years
or older, and 17.8% who were under 25 years. This
age distribution is consistent with previous studies,
including those by Ramanandi et al., Wang et al.,and
Ribeiro et al.,.!*1"18 For instance; Ramanandi et al.
also reported a similar trend, with 71.73% of
mothers aged 28-37 years, suggesting that maternal
age may influence parenting experiences.*
Regarding parity, 42.2% of our patients were para 1,
33.3% were para 2, and 24.4% had a parity of 3 or
more. A significant proportion (86.7%) of mothers
had a history of illness, with 28.9% experiencing
infections during pregnancy and 17.8% taking
antibiotics. Multiple pregnancies were reported in
4.4% of cases. These findings are comparable to
those of Bax et al., who reported maternal infection
in 39.5% of cases and antibiotic use in 15.5% of
pregnancies.’® However, their study reported a
higher rate of multiple pregnancies (12%), although
our rate is consistent with the general population rate
(Dex et al.).?0
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When the perinatal risk factors were assessed, we
observe that gestational age for majority of patients
(73.3%) was > 37 weeks, followed by 15.6% with
gestational age between 34-37 weeks and 6.7%
patients with gestational age < 34 weeks. In our
study, around 73.3% patients had their birth weight
between 2.5-3.5 kg, 22.2% had a birth weight below
2 kg, and 4.4% had above 3.5 kg birth weight. In a
study by Abdullahi et al, gestational age and birth
weight were not associated with CP, which is
compatible with our observation.? In fact,
numerous studies like those done by Hagberget al
and Grether et al have reported that more than half
of children with CP are not preterm deliveries,
which is consistent with our study.?223 However, in
a study by Wu et al , prematurity and low birth
weight have been reported to be associated with CP
in other populations, which in consonance with our
study in which 22.2% CP patients had low birth.?* In
a study by Agarwal et al, out of 98 children
diagnosed with cerebral palsy only 22.2% of
children had premature status, which is similar to
our observation.?® In a study by Sharma et al,
majority of patients had birth weight between 2000-
2500 grams (58.33%),while 17(28.33%) had birth
weight >2500 grams and 8 (13.33%) had birth
weight <2000 grams which is consistent with our
observation.?® Majority of our patients (75.6%) had
institutional delivery and most of the patients
(73.3%) had NVD mode of delivery as opposed to
26.7% with LSCS. In a study by Bax et al, it was
reported that 32.3% of births required an emergency
caesarean delivery, whereas 44.8% of the babies
were delivered naturally vaginally.*®* While
remaining patients were divided into 7% scheduled
caesarean deliveries, 4.2% ventouse extractions,
6.1% forceps deliveries, and 2.3% breech deliveries.
Meconium-stained amniotic fluid was observed in
13.3% of our patients, while 86.7% had clear
amniotic fluid. Around 62.2% patient’s mothers
were taking antibiotics during labour and the
assisted techniques were evident in 15.5% patients
as opposed to 84.4% patients without assisted
techniques. Interestingly, Meeraus et al., found no
significant association between prenatal antibiotic
use and cerebral palsy or epilepsy in childhood.?”
However, they did note an increased risk when
macrolides were prescribed instead of penicillin,
although the absolute risk remained low. This
highlights the importance of judicious antibiotic use
during pregnancy. Treating maternal infections is a
potential prevention strategy, as emphasized by
Nelson et al.?8 A systematic approach to identifying
and managing infections during pregnancy could be
beneficial. This approach could help mitigate risks
associated with infections and potentially reduce the
incidence of cerebral palsy.

The assessment of postnatal risk factors among the
studied subjects revealed that neonatal sepsis was
present in 73.3% of patients, meningitis in 42.2%,
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hypoglycemia in 6.7%, neonatal seizures in 46.7%,
and hypoxic ischemic encephalopathy (HIE) in
46.7% of patients. Among those with HIE, 19% had
grade I, 57.1% had grade I, and 23.8% had grade 11
HIE. These findings are consistent with previous
studies, which have identified neonatal sepsis and
birth asphyxia as major postnatal causes of cerebral
palsy (Kulkarni et al., Singhi et al., Venkatesh G et
al.).152%30 gpecifically, in a study by Kulkarni et al,
birth asphyxia (37.8 %) was most common postnatal
cause of CP. Other causes were meningitis (14.9 %),
hypoglycemia (9.5 %), hypocalcemia (6.8 %),
kernicterus (6.8 %), ICH (5.4 %), stroke (4.1 %) and
idiopathic (9.5 %), which is cnsistent.?® In another
study by Venkatesh G et al, incidence of seizures in
late preterm and term neonates was 0.76%. Hypoxic
ischemic encephalopathy (HIE) was the commonest
etiology (50.4%) followed by sepsis (24.8%).
Majority of HIE neonates presented within 12 hrs of
life (89%).2° Hypoglycemia (21.2%) was the
commonest primary metabolic  abnormality
followed by hypocalcemia (9.7%). In a study by
Singhi et al, the commonest causes of CP in Indian
scenario were reported as low birth weight, and
neonatal sepsis which contributed to 56.4% of the
1000 cerebral palsy children from rehabilitation
centre for disabled children, which is comparable
with our study.’® Blair et al. reported that in
developing nations like India, the primary causes of
cerebral palsy are birth asphyxia, neonatal sepsis,
neonatal jaundice, and low birth weight, whereas in
developed nations, prematurity is a major etiological
factor, with term-born children accounting for the
remaining cases. This disparity is attributed to the
availability of excellent neonatal intensive care in
affluent nations, which increases the survival rate of
preterm infants, thereby contributing to the higher
incidence of prematurity-related cerebral palsy in
these regions.

CONCLUSION

The present study concluded that antenatal, perinatal
and postnatal factors all play a significant role in the
development of CP. The importance of judicious
medical practices, like; antibiotic usage and
managing  maternal  infections is  highly
recommended. A systematic approach to identifying
and addressing potential risk factors could help in
reducing the risks and improve outcomes for
children with CP. We suggest for the need of
continued focus on maternal and child healthcare to
improve outcomes for children with CP. Further
research and targeted interventions are necessary to
address the complex needs of these children and
their families, ultimately enhancing their quality of
life.
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