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Abstract 

Introduction: Damage to the motor control centres of the developing brain causes cerebral palsy (CP), which can occur during pregnancy, 
childbirth, or after delivery. Objective: To study the associated risk factor low birth weight for spastic CP in a retrospective study involving 

children with CP. Materials and methods: The study population included 187 children with CP. Data was collected from the medical records 

and from the parents of affected 187 Cerebral palsy children attended / admitted during the period from 2014 to 2020 in Rani Chandramani Devi 
Government hospital and Rehabilitation centre, PedaWaltair, Visakhapatnam, Andhra Pradesh and analysed retrospectively. The analysis of data 

from the case records included the following: new born gestational age, mother’s age, gender, birth weight, maternal health factors, CP child 

order in the family.  Results: Cerebral palsy was seen more in males 122 (65.24%) than females. Taking 2500 grams is the average weight of a 
normal baby in our Indian set up, 187 Cerebral palsy children are below 2500 g. Out of 187 babies, 115 are of Low Birth Weight (LBW) with 

weight ranging from 2500 g to 1501 g,55 very low birth weight (VLBW) weight ranging from 1500 g to 1001 g, and 17 were extremely low birth 

weight (ELBW) weight ranging below 1000 g. Among the total 187 low birth weight babies, 62 are Pre term and 125 are full term born. The 
maternal co-morbid factors anaemia 68 (36.36%) plays a major role in the present study. Gestational age is one of the major factor responsible for 

CP in children of low birth weight. More CP cases were seen in pre-term gestational age 28 weeks 23 (12.29%). Conclusion: Using recent 

advances in diagnostic modalities for detecting any deviations in the growing foetus and mother's health, appropriate and early interventions for 
problems that are treatable should prevent low birth weight and its serious consequences in the immediate or future neurodevelopmental status of 

the born child. 
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Introduction  
 

Cerebral palsy (CP), the most prevalent motor impairment in children 

caused by early insults to the developing brain, is a syndrome that 
has a significant impact on the affected children's and their families' 

quality of life. In advanced areas, the prevalence of CP is estimated 

to be between 1.8 and 3.5 per 1000 live births [1-5]. Despite 
improvements in prenatal and neonatal intensive care, the frequency 

of CP has remained relatively consistent in wealthy countries over 

the previous several decades. Perinatal abnormalities may not be the 
primary cause of cerebral palsy. Strong evidence has shown that CP 

is a heterogeneous disease caused by genetic factors, intrauterine 

triggers, perinatal and neonatal diseases, or their interactions, such as 
maternal infection, gestational age, small for gestational age (SGA), 

birth defects, placental conditions, genetic mutations, birth asphyxia, 

and neonatal diseases, as well as their interaction effects, such as 
maternal infection, gestational age, SGA, birth defects, placental 

conditions, genetic mutation Gender and SGA, which refers to 

newborns whose birth weights are less than the 10th percentile for 
their gestational age and is used as a proxy for prenatal growth 

restriction, have been linked as key risk factors for CP [6-8]. Low 

birth weight (LBW) is defined by the World Health Organization  
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(WHO) as a weight at birth of less than 2,500g. This practical cut-off 

for worldwide comparison is based on epidemiological findings 
indicating neonates weighing fewer than 2,500g are 20 times more 

likely to die than babies weighing more than 2,500g. Low birth 

weight is linked to a variety of factors, including socioeconomic 
status, mother's age, diet, health status, and education. Male infants 

were more vulnerable to the effects of growth deviations than female 

newborns, with the effect being so severe that "the well-known 
excess rate of cerebral palsy among male babies is restricted to select 

portions of the weight for gestation distribution." This tight link 

could be explained by the fact that small size is frequently the result 
of intrauterine growth restriction (IUGR), which affects many 

anthropometric parameters at the same time (if not always equally). 

It's possible that some anthropometric measurements will be 
influenced differently in circumstances where causes other than 

IUGR are implicated [9-11]. Short maternal stature, early age, high 

parity, and narrow birth spacing have all been linked in studies. 
Many women in underdeveloped nations are short and underweight, 

and the number of low birth weight (LBW) newborns is very high 

(more than 30% in South Asia, 10-20% elsewhere). LBW babies 
have a lower probability of survival, and if they do survive, they are 

more susceptible to sickness, growth retardation, and mental 

development problems such as cerebral palsy [12-14]. Keeping all 
these in views, an attempt has been made in our institute to carry out 

a retrospective analysis in order to find out the association between 

low birth weight and cerebral palsy in newborn infants. 
Materials and Methods 
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The study population included 187 children with CP. Data was 

collected from the medical records and from the parents of 187 
below 2500 g Cerebral palsy children attended / admitted during the 

period from 2014 to 2020 in Rani Chandramani Devi Government 

hospital and Rehabilitation Centre, PedaWaltair, Visakhapatnam, 
Andhra Pradesh and analysed retrospectively. The analysis of data 

from the case records included the following: new born gestational 

age, mother’s age, gender, birth weight, maternal health factors, CP 
child order in the family. A paediatrician who specialized in child 

neurology had diagnosed all the cases in the present study. Cerebral 

palsy was diagnosed as a primary or secondary diagnosis using the 
International Classification of Diseases, 9th  revision (codes 343.0-3 

and 8-9) or the International Classification of Diseases, 10th revision 

(codes 343.0-3 and 8-9) systems (codes G.80.0-9). The data was 
statistically represented as a percentage. 

Results 

Cerebral palsy was seen more in males 122 (65.24%) than females 
(Table 1). Taking 2500 grams is the average weight of a normal baby 

in our Indian set up, out of 187 Cerebral palsy children, 115 are of 

Low Birth Weight (LBW) with weight ranging from 2500 g to 1501 
g, 55 very low birth weight (VLBW) weight ranging from 1500 g to 

1001 g, and 17 were extremely low birth weight (ELBW) weight 

ranging below 1000 g. Among the total 187 low birth weight babies, 
62 are Pre term and 125 are full term born (Table 1). By studying the 

maternal factors involved in CP it was noticed that, maternal age 

below 20 years showed more CP cases 94 (50.24%) comparatively 
than other age groups (Table 2). Among the maternal co-morbid 

factors anaemia 68 (36.36%) plays a major role in the present study 

(Table 2) (Figure 1). While taking the family history details from the 
affected CP children, more cases were reported from the mother with 

first child (Table-3). Gestational age is one of the major factor 

responsible for CP in children of low birth weight. More CP cases 
were seen in pre-term gestational age 28 weeks 23 (12.29%) (Table-

4). Among the other maternal factors involved, more CP cases were 

seen in mothers prone to premature rupture of membrane during 
pregnancy (Table 5).  

 

Table 1: Distribution of CP cases based on gender, birth weight and maturity 

Sex Number Percentage 

Male 122 65.24 

Female 65 53.27 

Total (N) 187  

Birth weight Number Percentage 

<1000g 17 9.09 

1001g – 1500g 55 29.41 

1501g – 2500g 115 61.49 

Total (N) 187  

Maturity Number Percentage 

Preterm 62 33.15 

Full term 125 66.84 

Total (N) 187  

 

Table 2: Maternal factors influencing Cerebral Palsy 

Maternal age Number Percentage 

Below 20 years 94 50.24 

21-30 years 86 45.98 

Above 30 years 7 3.74 

Total 187  

Co-morbidities Number Percentage 

Anaemia 68 36.36 

Hypertension 17 9.09 

Diabetes 01 0.53 

Thyroid defects 06 3.20 

 

Table 3: Cerebral palsy child order in the family 

CP order in family Number Percentage 

1st child 111 59.35 

2nd child 52 27.80 

3rd child 15 8.02 

4th child 9 4.85 

Total 187  

 

Table 4: Gestational age 

Gestational age (Weeks) 

(Pre-term 

Gestational age) 

 
N=62 (33.15%) 

Number Percentage 

22 Weeks 1 0.53 

24 8 4.27 

25 3 1.60 

28 23 12.29 

29 2 1.06 

30 2 1.06 

31 4 2.13 

32 10 5.34 
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33 6 3.20 

34 2 1.06 

35 1 0.53 

>35 (full term) 
Total (N=187) 

 125 66.84 

 

Table 5: Other maternal factors involved in CP 

Other conditions Number Percentage 

Intra uterine growth retardation (IUGR) 1 0.53 

Cervical Incompetence 1 0.53 

Premature rupture of membranes (PROM) 42 22.45 

Ante partum Haemorrhage (APH) 10 5.34 

Total (N=187)   

 

 
Fig 1: Maternal Co-morbidities in relation to CP children 

 

Discussion 

Cerebral palsy is a musculoskeletal illness that causes disabilities 
owing to injury to the developing brain. The brain damage is 

permanent and non-progressive. Because the musculoskeletal system 

grows with age, the effects of brain damage progress. Even brain 
traumas are not all the same [15]. Muscle tone abnormalities, 

disturbances in balance and motor control, and musculoskeletal 

deformities are all symptoms of brain damage. The effects of brain 
injury last a lifetime. An infant with a low birth weight (LBW) is one 

whose birth weight is less than 2500 g, regardless of gestational age. 
Infants with very low birth weight (VLBW) weigh 1500 g or less, 

and infants with extremely low birth weight (ELBW) weigh 1000 g 

or less (WHO). In India, almost a third of neonates are under the 
weight of 2500 g.Preterm birth, socioeconomic status, dietary 

variables, and intrauterine variables are all variables that influence a 

baby's low birth weight. Pre-term and full-term newborns can both 
have low birth weight. The likelihood of survival is proportional to 

the birth weight. When it comes to survival, the baby's vigour at 

delivery is more crucial than birth weight. A newborn weighing more 
than 1500 g has a 95% chance of surviving. With intensive care, the 

survival percentage of a newborn weighing 751–1000 g is as high as 

80%.Babies at a gestational age of less than 23 weeks have a 
mortality rate of more than 97 percent [15]. The pathophysiology of 

brain injury in preterm and full-term low-birth-weight kids differs 

and must be examined independently. The pathophysiology of LBW 
brain injury Anatomic and functional immaturity of blood arteries in 

the developing brain causes preterm birth. Both arterial and venous 

structural immaturity have a role when it comes to anatomic 
immaturity [16]. In a prospective cohort study of newborns admitted 

to neonatal units weighing less than 2000 g, MacLeod et al. [17]  

found that more than a third of neonates born weighing less than 
2000 g had an IVH, with the majority of these occurring by day 7. 

Vaginal birth, earlier gestation, and the requirement for resuscitation 

following admission to the Neonatal Unit all raised the incidence of 
IVH, according to the researchers. The conclusion that males have a 

higher risk of CP than females is consistent with previous results [18-

19]. More CP cases were found in low birth weight newborns in this 
investigation, which is consistent with prior research showing that 

infants with low birth weight have a higher risk of developing CP 

than those with higher birth weight [20-21]. Roth et al. [22] 
investigated into the occurrence of LBW in adolescent mothers and 

proposed a theory for the young maternal age – the low birth weight 
gradient, which states that the younger the mother, the higher the risk 

of producing an LBW baby. The percentage of mothers with CP was 

highest in his study among women under the age of 20. Several 
factors such as gestational age, maternal health status such as 

anaemia, genetic factor, and others would influence CP in neonates 

in the current study, which is similar to research done by Mark Anez 
Conteras et al. and Rahman [23-24]. 

Conclusion 

Because prematurity and term pregnancies can both result in low 
birth weight newborns, numerous steps must be done to prevent 

prematurity from preterm deliveries and in term births, thereby 

increasing the mother's and baby's well-being. Preterm labour is one 
of the leading causes of premature delivery, and it should be avoided 

to the greatest extent feasible by interventions such as primary care 

in the form of reducing high-risk factors such as infection, etc. 
Secondary care, such as early detection screening and preventative 

treatment, such as tocolytics, and, finally, Tertiary care, which aims 

to reduce perinatal morbidity and mortality after the diagnosis. 
Regular antenatal checkups from the start of the pregnancy, with a 

special focus on moms with high risk factors, as well as optimising 

the mother's diet, will be extremely beneficial in preventing low birth 
weight kids. Using recent advances in diagnostic modalities for 
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detecting any deviation in the growing fetus and mother's health, 

appropriate and early interventions for problems that are treatable 
should prevent low birth weight and its serious consequences in the 

immediate or future neurodevelopmental status of the born child. 
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