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ABSTRACT
Background: Cerebral palsy (CP) is one of the leading causes of childhood disability worldwide. The exact etiology of 
CP is poorly understood, but many risk factors are related to problems during pregnancy, labor, and delivery. The age 
and sex-matched control study were done to evaluate the association of perinatal risk factors with the development of 
CP among children in a rural area.
Methods: The study was conducted in the Division of Physical Medicine and Rehabilitation (PMR). Seventy clinically 
diagnosed CP children as cases and 70 children without CP as controls were included.  Information regarding perinatal 
risk factors was collected from the parents of the children. Data were collected and statistically analyzed by using the 
Mc-Nemar chi-square test.
Results: The study results suggested that children with male sex (53%) had a higher incidence of CP compared to female 
(47%) children. Spastic diplegia (60%) was the most common subtype of CP. The significant ‘p’ value (< 0.01) reveals 
that all the perinatal risk factors are associated with the development of CP.
Conclusion: This study concluded that spastic diplegia was the most common subtype of CP. The perinatal risk 
factors such as preterm, low birth weight, birth asphyxia, and neonatal seizures had a significant association with the 
development of CP.
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INTRODUCTION
Cerebral palsy (CP) is a chronic disorder of motor function 
resulting from a nonprogressive lesion to the immature 
brain [1]. Recent studies have reported that the worldwide 
prevalence of CP ranges from 1.5 to more than 4 per 1000 
live births [2]. In India, the widespread CP has been es-
timated as 3 cases per 1000 live births; it is a developing 
country; the actual number might be higher than the prob-
able one. Recent statistical data reveals that there are about 
25 lakhs of CP children in India [3]. After the extermina-
tion of polio, CP has become one of the important causes 
of childhood disability [4].  CP is a chronic neurological 
disorder that affects the family in both aspects, psycho-
logically and socially, which offers a great burden on the 
National Health System. The treatment and rehabilitation 
of CP need integrated management from medical and re-
habilitation teams [5,6].
CP is a heterogeneous condition with multiple causes and 
risk factors. Still, the exact cause of CP has not been iden-
tified. Many studies proved that prenatal and perinatal 
events are responsible for approximately 75% of all cases of 
CP. Certain risk factors play a significant role in the devel-
opment of CP such as prematurity, low birth weight, birth 
asphyxia, neonatal jaundice, epilepsy, maternal infections, 
perinatal adverse events, placental abnormalities, multiple 
gestations etc. [7-10].
The clinical spectrum of CP in our country may differ from 
western countries. The incidence and prevalence of CP vary 
significantly across different geographical zones. Literature 
proved that most of the children exposed to many risk fac-
tors like prematurity, birth injury, birth asphyxia during 
the perinatal period. Low birth weight and preterm deliv-
ery are the leading perinatal risk factors of CP5.  Preterm 
babies exposed to brain damage that leads to oxygen depri-
vation and periventricular leukomalacia [6-11]. In olden 
days it was widely understood that asphyxia was the ma-
jor cause of CP. Now the scenario has been changed, and 
recent studies proved that birth asphyxia plays a minimal 
role in the development of CP [12]. Studies now demon-
strated that birth asphyxia contributes only 5% to 10% of 
CP [13]. Even though certain risk factors are responsible 
for the development of CP, most of the babies born with 
one of these risk factors but all the children would not have 
been developed CP. Since CP is a chronic disorder, it is vital 
to study and explore the causes, risk factors, and planning 
intervention strategies that are needed for proper under-
standing and management of CP [5]. Limited studies are 
available in focussing on the association of risk factors of 
CP in a rural area. This study aimed to evaluate the associ-
ation of risk factors of CP among children in a rural area, 
which helps to frame the rehabilitation needs and primary 
prevention methods. 
SUBJECTS AND METHODS
Study design and Settings 
This age and sex-matched case-control study were con-
ducted at the Division of Physical Medicine and Rehabili-

tation (PMR), Rajah Muthiah Medical College and Hospi-
tal  (RMMCH), Annamalai University. The study enrolled 
the cases of children with cerebral palsy from the period 
of January 2017 to January 2018. The Institution Human 
Ethics Committee approved the study protocol. 
Participants
The study population consists of 70 children with cerebral 
palsy and 70 children without cerebral palsy. Inclusion cri-
teria for cases: Clinically diagnosed cerebral palsy, age up 
to 12yrs, both male and female children. Cases were in-
cluded based on the clinical diagnosis of CP. Controls were 
selected at the same age and sex without CP and other neu-
rological disorders. The children were recruited from the 
Pediatric OPD in the same institution. 
Study procedure
Convenient sampling method was chosen, and face to face 
interview through structured proforma was used to collect 
the data from the parents of the children. Informed con-
sent was obtained from the parents before collecting the 
data. Apart from the basic information history regarding 
the risk factors such as preterm, low birth weight, birth as-
phyxia, and neonatal seizures were collected from the par-
ents of both groups.  
Statistical analysis 
Since the data is age and sex-matched, Mc-Nemar Chi-
Square test has been applied to find out the association of 
risk factors between the cases and controls. Paired ‘t’ test 
was used to find out the difference between the cases and 
control. The level of significance has been fixed at 0.05. 
SPSS version 18 has been used to analyze the data.
RESULTS
The basic characteristics of children belong to cases (chil-
dren with CP), and controls (children without CP) were 
displayed in table 1. The mean and standard deviation of 
height and weight between the groups were found to be 
significant with the ‘p’ value (p < 0.001). The children be-
long to cases in CP shows the reduced height and weight 
when compared to the children in the control group. The 
observed data also shows a significant difference.

Table 1: Age distribution of population

Age (in months) Male Female Frequency Percentage

0 -12 4 4 8 11.4%

13-36 23 20 43 61.4%

37-72 5 5 10 14.3%

73-144 5 4 9 12.9%

Total 37 33 70 100%

 Age distribution of observed population after age and 
sex-matched were displayed in table 2, which reveals that 
61.4% of the children belong to the age between 13 to 36 
months, i.e., most of the children belong to the age group 
of 1 to 3 yrs. The least number of children observed in the 
age groups of 73 to 144 months is observed as 5 % of the 
total population. 
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Table 2: Baseline characteristics of cases and controls

Variables
Cases Control

t value p value
Mean SD Mean SD

Height (cms) 85.9 20.3 93.5 19.0 5.429 0.001

Weight(kgs) 11.3 5.5 12.9 6.0 3.874 0.001

Cases – children with cerebral palsy, Controls – children 
without cerebral palsy.
Table 3 displayed out of 70 cerebral palsy cases, 27 of them 
are preterm babies, whereas out of 70 controls only 4 of 
them are preterm babies. The significant ‘p’ value reveals 
that the preterm is one of the associated risk factors for CP. 

Table 3: Association of Preterm and cerebral palsy

Cases/ 
Controls

Yes No
Total

Number Percentage Number Percentage

Yes 0 0.0 27 100.0 27

No 4 9.3 39 90.7 43

4 66 70

McNemar P value<0.01
Table 4 displays the data of low birth weight, which denotes 
that 36 children found to be low birth weight out of 70 chil-
dren in cases, and only 15 found to be low birth weight in 
the control group. The ‘p’ value found to be significant and 
reveals that low birth weight is also one of the associated 
risk factors for CP.  

Table 4: Association of Low Birth Weight and cerebral 
palsy

Cases/ 
Controls

Yes No
Total

Number Percentage Number Percentage

Yes 9 25.0 27 75.0 36

No 6 17.6 28 82.4 34

15 55 70

McNemar P value<0.01
In Table 5, it was noticed that out of 70 cases, 34 children 
had a positive history of birth asphyxia in cases, and only 
six children had a positive history of birth asphyxia in con-
trols, which denotes that birth asphyxia is also one of the 
associated risk factors for CP. 
Table 5: Association of Birth Asphyxia and cerebral palsy

Cases/ 
Controls

Yes No
Total

Number Percentage Number Percentage

Yes 5 14.7 29 85.3 34

No 1 2.8 35 97.2 36

6 64 70

McNemar P value<0.01
Table 6 depicted the data regarding neonatal seizures, and 
32 children had a positive history out of 70 children in 
cases-only Eleven children exposed to neonatal seizures 
in controls. The observed ‘p’ value is significant to reveal 
those neonatal seizures, also one of the associated factors 
of CP. The observed data is age and sex-matched. Mc-Ne-
mar Chi-square test has been applied. The significant ‘p’ 

value reveals that all the perinatal risk factors are associat-
ed with the development of CP. 

Table 6: Association of neonatal seizures and cerebral 
palsy

Cases/ 
Controls

Yes No
Total

Number Percentage Number Percentage

Yes 2 6.3 30 93.8 32

No 9 23.7 29 76.3 38

11 59 70

McNemar P value<0.01
DISCUSSION
Cerebral palsy is one of childhood neurological disorders 
that impose a significant burden on families as well as so-
ciety, which needs continuous care and multiple financial 
resources6. The literature revealed that the causes of CP are 
multiple, including various risk factors occur during the 
antenatal, perinatal, and postnatal period. This study aims 
to evaluate the association between perinatal risk factors 
of CP among children in and around Chidambaram town. 
Seventy children with CP as cases and 70 children with-
out CP as controls of age up to 12 yrs were recruited and 
matched with age and sex. The history of perinatal risk 
factors was collected through a semi-structured question-
naire, and the Mc-Nemar Chi-square test analyzed data. 
In this study, it was observed that the male gender had a 
higher risk associated with the development of CP than the 
female gender. Among 70 cases, 53% of male children and 
47% of female children were observed, which shows the 
significant difference in the association between the gen-
ders. This association was justified clearly in the study done 
by Hag berg et al. (2001) declared that female gender show-
ing lower risk associated with the development of CP than 
the male gender [14].
Further strengthened by many studies in India Singhi et al., 
(2002) reported (67.5% male out of 1000), Srivatsava et al., 
(1992) (65.1% male among 100), Reddy et al., (2018) (66% 
male out of 100) [15-17]. The study results revealed that 
the basic characteristics such as height and weight of the 
cases were found lower than the controls, which suggested 
that children with CP had lesser growth than the children 
without CP.  These results strengthened by Suzan Campbell 
et al. (1989) stated that children exposed to early insult in 
gestation typically produces a proportional decrease in all 
anthropometric measures [18]. In this study the age distri-
bution of cases reveals that more number of children was 
observed in the age of 13-36 (61%) months that is 1-3 years 
and less number of children in the age of 73-108 months 
that is 6 to 9 years (5%), similar results were found in the 
study by Rajkumar et al., (2018) and Makwana et al., (2017) 
[19-20]. Our study suggested that the observed cases of CP 
are younger age group; the reason for this result might be 
due to the inability of the parents to bring their older CP 
children to the institution. This might be due to older chil-
dren were grown up and difficult to bring them to the hos-
pital by the parents, probably confined within homes and 
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special schools with or without improved functional status.
From the results, it was observed that among 70 cases 60% 
of spastic diplegia, 21% of quadriplegia, 8% of hemiplegia, 
5% of athetoid and 8% of hypotonic CP were observed, 
which indicates that this population (cases in Chidam-
baram town) consists of more number of spastic diplegic 
children and less number of athetoid children. It was no-
ticed that almost 88% of cases belong to the spastic type of 
CP, which is the most common type worldwide. Further, 
the results supported by the studies done by Nabanita Das 
et al. (2016), who observed 80% of spastic cp in his research 
[4]. In European countries studies have been reported that 
18-20% cases of quadriplegia and 41% - 55% cases of spas-
tic diplegia were observed in their studies which is simi-
lar to this study (Bottos et al., (1999) Kavcic et al., (1998) 
and Johnson  (2002) [21-23]. Gowda et al. (2015) reported 
that he observed 16% cases of spastic diplegia and 71.6% 
of spastic quadriplegia in their study related to the clinical 
profile of cp children in south India, which is in contrast to 
our study [24]. From the results, it was observed that there 
was a significant association between gestational age and 
the development of CP. Among the study population, 27 
babies were preterm in cases, and only four were observed 
in controls, which may lead to perinatal brain damage and 
further development of CP, similar results obtained in the 
study done by Hai MSBA et al., (2015) [9].
In this study, there was a strong association between birth 
weight and development of CP; out of 70 cases, 36 children 
observed as low birth weight, and only 15 were found in 
controls. Birth weight is one of the significant predictors of 
an individual baby’s survival and neurological impairment. 
The literature revealed that lower the weight higher the risk 
of infant mortality.  It was well supported by the study done 
by Wilcox et al. (1983) and Johnson (2002), who found 
that the rate of CP was higher in low birth weight babies 
[22-25]. Birth asphyxia is one of the perinatal risk factors 
which had a significant association with the development 
of CP, and it was noticed that out of 70 children 34 chil-
dren had a history of birth asphyxia in cases and only six 
exposed in controls, which was found to be independently 
associated with risk of developing CP. The results support-
ed by the studies done by ozturk et al. (2006) and Erkin 
et al. (2007) [26-27]. The longitudinal study was done by 
Lagunju et al. (2009) [28] declared that birth asphyxia is 
the leading cause of the development of CP. Even though 
many old publications in 1993 and 1994 has been suggest-
ed that birth asphyxia was the leading cause of CP, early 
publications in 2006 reveal that birth asphyxia plays a less 
significant role in the development of CP.
The observed results show that among 70 cases, 32 found 
with the history of epilepsy, and 11 children found in con-
trols. Neonatal epilepsy had an association with developing 
CP 32% of cases observed with the history of neonatal ep-
ilepsy, which is similar to the recently published study and 
is similar to the study done by Rajkumar et al., (2018) [22]. 
Strengths and Limitations: Regarding the strength of the 
study, this study tries to explore the association of risk fac-

tors of CP among the population in the locality and helps 
to identify the causes of CP, which will be useful in promot-
ing and developing preventive strategies of CP in the same 
locality. It is also helpful in solving the problem of CP in a 
local setting to improve the available resources and provide 
better neonatal care services. There are some limitations to 
this study. The major limitations were the poor memory of 
the parents and the unavailability of medical records of the 
cases and also the relatively small number of the population 
included. Hence a long term follows up study with a large 
number of cases is needed for further comprehensive anal-
ysis of the risk factors. The present study is hospital-based 
and identified only cases of children with CP attending 
PMR OPD. There is also the possibility that some chil-
dren might be missed in the community without reference. 
This study was a case-control study based on retrospective 
events that failed to explain the temporal relationship be-
tween the outcome and risk factors. This study focussed on 
perinatal risk factors, antenatal, and postnatal risk factors 
that were not considered and analyzed. Another limitation 
was the data were collected based on binary answers such 
as a yes or no and present and absent, which failed to es-
timate the severity and grade, especially in preterm, birth 
asphyxia, neonatal seizures.
CONCLUSION
This study concluded that children with male sex had a 
higher chance of developing CP than female children. 
Spastic diplegia was the most common subtype of CP. 
Children with CP had lesser growth than children without 
CP. The perinatal risk factors such as preterm, low birth 
weight, birth asphyxia, and neonatal seizures had a signifi-
cant association with the development of CP in a rural area. 
From the results, it was concluded that the enhancement of 
neonatal care services, training of medical and paramedi-
cal staff involved in neonatal care, and proper resuscitation 
would go a long way in preventing the development of CP. 
Our study further suggests that the role of government and 
non-governmental organizations in the prevention of the 
development of cerebral palsy is also very important. 
REFERENCES
[1]	 Alikor EA. Pediatric and Child Health in Tropical re-

gion 2nd edn. Owerri, Nigeria: African Educational 
Service, 2007; 72-75.

[2]	 Centers for disease control and prevention. Data & 
statistics for cerebral palsy, prevalence and characteris-
tics. Available at http://www.cdc.gov/ncbddd/cp/data.
html. [Last cited June 2016]. 

[3]	 Jones Kathy. Incidence of Cerebral palsy remains con-
stant in India on Indian Health News. Available at 
http://www.medindia.net/news/incidence of cerebral 
palsy remains constant in India.

[4]	 Nabanita Das , Gayatri Bezboruah, Indira Das. Study 
on the Clinical Profile of Patients with Cerebral Palsy. 
Journal of Dental and Medical Sciences 2016; 15(7):54-
58.

[5]	 Anant Ganpath  Bendale, Sanjay Pundalik  Baviskar.  
A study of clinical profile and factors associated with 



 Int J Physiother 2020; 7(2)	  								            Page | 103

cerebral palsy in children at tertiary health care center. 
International Journal of Paediatrics 2017; 2(2):8-11. 

[6]	 Hussain R. Saadi, Rosnah sutan, Aqil M Dhaher, Se-
rene A. Alshaham. Maternal and foetal risk factors of 
cerebral palsy among Iraqi children: A case control 
study. Journal of preventive medicine 2012; 2(3):350-
358.

[7]	 Stokes M. Neurological Physiotherapy. London: Mos-
by International Limited 1998; 75-77. 

[8]	 Sahu suvanand , S.K. Kapoor, V.F. Reddaiah, U. Singh, 
K.R. Sundara. Risk factors for cerebral palsy. Indian 
journal of Paediatrics 1997; 64(5):677-685.

[9]	 Hai MSBA, Sarker RN, Akter A, Biswas P, Kundu GC, 
Mehedi MT. Determinants of cerebral palsy among 
under -5 children. Bangladesh Med journal 2015; 
44(1):3-7.

[10]	R Frank, J Garfinkle, M Oskoui, MI Shevell. Clinical 
profile of children with cerebral palsy born term com-
pared with late-and post term: a retrospective cohort 
study. International Journal of Obstetrics and Gynae-
cology 2017; 124(1):1738-1745.

[11]	 Jan S. Tecklin. “Paediatric physical therapy”. Lippin-
cott Willams & Wilkins, Fifth edition, 2014; 191-192.

[12]	Pless, I.B. The epidemiology of childhood disorders, 
cerebral palsy. Guilford Press, New York. 1994; 487-
490.

[13]	Pschirrer ER, Yeomans ER, Does asphyxia cause cere-
bral palsy? Seminars in Perinatology 2000; 24(3):215-
220.

[14]	Hagberg, B., Hagberg, G., Beckung, E., Uvebrant 
P. Changing panorama of cerebral palsy in Sweden. 
VIII. Prevalence and origin in the birth period 1991-
94. Acta Paediatrica 2001; 90(3):271-277.

[15]	Singhi PD, Ray M,  Suri G. Clinical spectrum of cere-
bral palsy in North India – an analysis of 1000 cases. 
Journal of Tropical Paediatrics 2002; 48(3):162-166.

[16]	Srivatsava V K, Laisram N, Srivatsava R K. Cerebral 
palsy. Indian Paediatrics 1992; 29(8):883-886.

[17]	Reddy B. A study of clinical spectrum and risk factors 
of cerebral palsy in children. Journal of Dental and 
Medical Sciences 2018; 17(1):49-52.

[18]	Suzan K. Campbell Irma J. Wilhelm, Darlene S. Sla-
ton. Anthropometric characteristics of Young Chil-
dren with Cerebral Palsy. Paediatric physical therapy 
1989; 1(3):105-108. 

[19]	Rajkumar, Anand Kumar Gupta, Ritesh Runu, Sanjay 
Kumar Pandey, Manish Kumar. Clinical profile of ce-
rebral palsy: a study from multidisciplinary clinic at 
tertiary care centre. International Journal of Contem-
porary Paediatrics 2018; 5(4):1626-1630.

[20]	Mohan Makwana, Harish Kumar Mourya, Saroj 
Mourya, B. D. Gupta, Ratan Lal Bhati, Yogesh Garg. A 
clinic epidemiological study of cerebral palsy in west-
ern Rajasthan. International journal Contemp Pediatr 
2017; 4(4):1146-1152.

[21]	Bottos  M, Granato T, Allibrio G, Gioachin C and 
Puato ML. Prevalence of cerebral palsy in North-East 
Italy from 1965 to 1989. Developmental Medicine 

Child Neurology 1999; 41(1):26-39.
[22]	Kavcic A and Perat MV. Prevalence of Cerebral Palsy 

in Slovenia: Birth years 1981to 1990. Developmental 
Medicine Child Neurology 1998; 40(1):459-463.

[23]	 Johnson A. Prevalence and Characteristics of Chil-
dren with cerebral Palsy in Europe. Developmental 
Medicine Child Neurology 2002; 44(1); 633-640.

[24]	Gowda VK, Kumar A, Shivappa SK, Srikanteswara 
PK, Shivananda, Mahadeviah MS, Govindraj M, Ra-
maswamy P. Clinical profile, predisposing factors, and 
associated co-morbidities of children with Cerebral 
palsy in south India. Journal of paediatric Neurosci-
ence 2015; 10(2):108-113.

[25]	Wilcox AJ, Russell IT. Birthweight and perinatal mor-
tality: On weight –specific mortality. International 
Journal of Epidemiology 1983; 12(1):319-325.

[26]	Ozturk A., Dimeric, F., Yavuz, T, Yildiz, S., Degir-
menci, Y., Dosoglu, M. and Avsar. Y. Antenatal and 
delivery risk factors and prevalence of cerebral pan-
sy in Duzce (Turkey). Brain and development 2006; 
29(1):39-42.

[27]	Erkin, G., Delialioglu, S. U., Ozel, S., Culha, C and 
Sirzai, H. Risk factors and clinical profiles in Turkish 
children with cerebral palsy, analyses of 625 cases. In-
ternational Journal of  Rehabilitation Research 2007; 
31(1):89-91.

[28]	Lagunju IA, Fatunde OJ. Child with cerebral palsy in a 
developing country- diagnosis and beyond. Journal of 
Pediatric Neurology 2009; 7(1): 375-379.


