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ABSTRACT

Cerebral palsy is a commonest physical disability among children across the world. It affects almost every
country of the world however its prevalent rate is higher in low to middle income countries (60% of which
is in Sub Saharan Africa and Southeast Asia) than high income countries. Although few high income
countries such as USA also shows higher prevalence however recent studies confirmed the decrease in
incidence of cerebral palsy. The major cause for cerebral palsy in low income countries is different than in
high income countries. Poor obstetric practices (traditional birth attendees or less skilled obstetrician) and
post natal infections (cerebral malaria, meningitis and encephalitis) are the main cause in low to middle
income countries. Preterm birth and low birth weight (around 48%) are the major cause of cerebral palsy
in high income countries. Preterm birth and low birth weight are the consequences of advance neonatal
NICUs and medical care and early elective cesserian deliveries. With the advances in medical technology
the survival rate of preterm increases in high income countries however majority of them faced
neurodevelopmental disorders throughout their lives affecting the quality of life of the children as well as
their parents. In Western Australia, USA and many European countries have achieved success in reducing
the incidence of cerebral palsy by proper tracking system of cerebral palsy prevalence, their causes and
spreading public awareness. In low income countries firstly, the tracking system is required for
understanding the exact statstic of the disease and their causes with respect to its geographical location
because majority of the study conducted have very small sample size to be considered it as the cause
among large population.

KEY WORDS: Cerebral palsy, low birth weight, preterm birth, epidemiology, high income countries,
low income countries.
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INTRODUCTION

Cerebral palsy is a most common physical disability in children worldwide, affecting quality of life of
both the affected children and their families. It makes huge demands on health and social services. Itis a
non progressive, occurred as a result of static lesion to an immature brain, however the physical disability
may progress with time and turned into a more severe movements and posture disorder.

The aim of the study is to identify the different trends in developed and developing countries. To find out
the gaps that need to fulfill in an order to deal with the disease.

Cerebral palsy is more prevalent in low income countries than in high income countries.! The rate of
prevalence is 2-3 per 1000 live births.? The etiology for cerebral palsy is different in developed countries
than in developing countries. In this paper we tried to find out those causes that are ignored. Prevalent of
cerebral palsy reflects the quality of obstetric practices, which is poor in most of the under developed
countries and remote areas. Sub Saharan African countries and southeast Asia is the most affected area
with this disease. Developed countries such as USA s also affected with this disease. However in recent
study in USA showing decrease in the prevalence of cerebral palsy in low birth category which in turn
reducing the overall cerebral palsy prevalence.® The etiology of cerebral palsy can be divided into 3
categories according to the time of injury of the brain and they are prenatal which means before birth, peri
natal which during birth, post natal which mean after birth till 2 years of age. Another theory said that this
prenatal. Perinatal and post natal factors act together for causing cerebral palsy.* In this review, only
causes that have relationship with developed and developing countries are included.

PREVALENCE

The rate of cerebral palsy in general lies between 1.5 — 2.5 per 1000 live births.> United states, western
Australia and Sweden have reported the rate between 2.0 — 2.5 per 1000 live births.®® In india the rate of
cerebral palsy is 1.5 — 3.5 per 1000 live births.® In Japan it is 1.88 per 1000 live births.'° In Europe the rate
of prevalence has decreased from 1.90 to 1.77 per 1000 live birth with an average annual fall of 0.7 % .
The rate of cerebral palsy in high income countries is 1.4 per 1000 live births in recent reports.?

In Uganda the rate of prevalence is 2.7 per 1000 children.! According to a national cerebral register, in
Europe, Australia and USA the rate of prevalence is 1.8 — 2.3 per 1000 children.

The method used in the second paragraph is per 1000 children and not per 1000 live birth. This rate of
prevalence has remained stable on 2-3 per 1000 live births since three decades.™

The rate of cerebral palsy is decreasing in western Australia and Europe. 1%

FACTORS RESPONSIBLE FOR CEREBRAL PALSY IN DEVELOPED VERSUS DEVELOPING
COUNTRIES.

The timing of brain injury is important to understand the cause of cerebral palsy. Based on timing of brain
insult it can be divided into prenatal, perinatal and post natal. The post natal timing is from 0 to 2 years.
The causes are different for developing countries and for developed countries.

Children with cerebral palsy do not show a single cause for cerebral palsy but shows a cascade of
interdependent events that result in brain damage which culminates this disability, concept known as
causal pathway. In the absence of clear evidence the cause is considered to be of prenatal origin.b The
prevalence of perinatal caused cerebral palsy is higher in low income countries than in high income
countries.* In Saudi Arabia the causes of cerebral palsy are prenatal 23.5%, perinatal in 48%, and
postnatal in 28-4% of cases.™

Earlier it was thought that perinatal asphyxia is the cause for cerebral palsy. Recent study shows that
perinatal asphyxia is responsible for cerebral palsy in 6-8% of cases.® In developing countries perinatal
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asphyxia is responsible for 20-40%-17 of cerebral palsy while in Australia it is responsible for 7-10%
In developed countries asphyxia is responsible for a small amount of cases.'®? Another study shows that
in 78% of cases asphyxia was not present and rest of the majority of the cases who had history of birth
asphyxia did not developed cerebral palsy. The minority of the case who had history of perinatal asphyxia
and developed cerebral palsy also shows a history of birth defect or gestational risk factors.’® Low 10
minute Apgar score is often associated with congenital disorder rather than asphyxia in cerebral palsy
cases. Hence one cannot consider cerebral palsy of asphyxia origin by simply relying on Apgar score.'® 2
Asphyxia is a result of poor obstetric practices and its prevalence is higher in low income countries than
high income countries. In high income countries the change in obstetric practice and neonatal care results
into decrease in brain injury cause by the asphyxia. As told earlier the cerebral palsy is not cause by a
single cause but a cascade of interdependent events. Once these series of event has stopped within a
window of opportunity, further damage to the brain can be stopped and preserved. These series of events
have proximal factors and distal factors. Distal factors are including placental abnormalities, low
birthweight, reasons for hypoglycaemia whereas proximal factors are meconium aspiration, birth
asphyxia, neonatal seizures, respiratory distress syndrome, and neonatal infections.?? Spastic cerebral
palsy is a result of asphyxia. In developing countries rate of spastic cerebral palsy is 36-71%%°

Developed countries have high number of babies born preterm as compared with developing countries.
Preterm born infants is a major cause of cerebral palsy in developed countries than in developing countries
probably because of the high mortality of preterm born babies in developing countries.t>%2 In Jow
income countries the rate of preterm born is higher followed by middle income countries and rate
decreases with high income countries. However USA being a high income country also affected with
preterm born babies which is a major cause of cerebral palsy in USA. The reason might be a high rate of
mortality of these infants in low income countries because of poor neonatal care and management.
However the higher rate in high income countries is a result of provider initiated cesserian section which
makes half of babies born less than 25 weeks of gestation survived but with high rate of
neurodevelopmental and other disabilities. 1:101214.16.24.2543 \yhereas in low income countries few percent
of these babies survive. Cerebral palsy has a direct relationship with gestational age.?’ However in other
studies shows that with extremely preterm birth(<25weeks) and very preterm birth (25-32 weeks)shows a
dramatical drop in rate of cerebral palsy.®?2* Preterm born infants are more vulnerable to cerebral palsy
in the first postnatal month because of the cerebral malaria which is endemic in most of the developing
countries.45% of cerebral palsy cases are preterm born. However in extremely preterm infants, cerebral
palsy is not prevalent.’22* In USA rate of preterm born infants is higher whereas Australia shows low rate
of preterm born infants. Rate of cerebral palsy is also high in USA and low in Australia.

As preterm birth covering a majority of cerebral palsy causes in USA , if the rate of preterm decrease it
will result in decrease in cerebral palsy incidence. In western Australia and Europe preterm birth has been
reduced.t?

According to a study?* conducted in 2010, the average preterm birth born was 11.1% (14.09 million)
worldwide. 60% out of which born in south Asia and sub Saharan Africa, where 52% of total global birth
occur. USA among the top ten countries with preterm births(12.0%), because of the high number of
provider initiated cesserian trend in high income and middle income countries and the neonatal
management which decreases the rate of preterm mortality but increasing morbidity. Now half of the
babies with less than 25 weeks of gestational age can survive but with high rate of disability. Preterm birth
is common in male than in female so does cerebral palsy.

Low birth weight is the commonest risk factor for cerebral palsy. It is responsible for 17-48% of cerebral
palsy cases.?® Risk of cerebral palsy is increase with decrease in weight of the infant. Cerebral palsy is
inversely related to both gestational age and birth weight.2¢21027-30 |n Europe,USA and Australia the rate
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of survival increases in low birth weight because of the advances in NICU and quality of care during
perinatal period however many studies considering its association with cerebral palsy and other
morbidities. 271+ 1931 The decline of cerebral palsy in very low birth weight infant has been noticed in a
study conducted in Europe and Japan.’®!! Reduction in prevalence of cerebral palsy under low birth
weight category and preterm born has reduced. The overall prevalence of cerebral palsy falls from 3.5 in
2006 to 2.9 in 2010 under the vision of health public 2020 (HP2020) in USA.2

A controlled case study on 125 children was done in India out of which 2% were born with low birth
weight.?® Another study in Saudi Arabia on 102 children shows 16.7% of children with low birth weight
have cerebral palsy.’® A study in Japan shows 72.1% of children had birth weight less than
25009.1°According to world health organization 90% of the low birth weight infants born in less develop
countries. Out of which 50% born in south Asia and only 7% born in developed countries.®? However in
developing countries it is not a major cause of cerebral palsy because of the high mortality rate of low
birth weight.'®*” Low birth weight accounts for 30-40% of all cases of cerebral palsy and covers 70% of
perinatal cases causing cerebral palsy in developed countries.’® whereas in developing countries it is
responsible for 13-20% of cases.!” A postnataly acquired cerebral palsy decrease with increase in birth
weight.*

INDIRECT RISK FACTORS

Traditional birth attendant

47% of births are assisted by traditional birth attendant or by a family member in developing countries.
Rural and remote areas are more dependent on tha than urban areas. Poor population out of necessity
chooses home delivery because of the high cost of hospitals.3* 58% women in sub Saharan Africa chooses
home deliveries.®® They are not skilled enough to handle a critical condition if face during perinatal period
and their unhygienic practices leading to infant and maternal mortality and morbidity. *>:343536-37

Home deliveries and deliveries assisted by unskilled women in developing countries is a major obstacle in
providing pregnant women and infant hygienic and disease free delivery. On the other hand this traditional
birth attendents are also helpful for providing care and assisting women who residing in remote areas and
where health care facilities cannot reach.

CONSANGUINEOUS MARRIAGE

A study in Turkey shows 23.8% of the infants with cerebral palsy associated with consanguineous
marriage.*>%® In countries such as Turkey , Saudi Arabia and in some cultures where consanguineous
marriage is common have cerebral palsy as a risk factors. It should be avoided. However in this area more
research is needed.

SOCIOECONOMIC STATUS

Socioeconomic status plays a major role in predisposing the factors that can lead to cerebral palsy.
Factors associated with cerebral palsy increases with decreasing in socioeconomic status. For example-
preterm birth, low birth weight, asphyxia, maternal and infant infections.»?2272840  According to birth
weight category and gestational age category relationship studies shows, among normal birth weight and
term born babies a significant association is found with decreasing socioeconomic status and increasing
cerebral palsy. However in extremely low birth weight and extremely preterm born remains same in both
classes.?”** Low birth weight and preterm babies are strong risk factors for cerebral palsy and strongly
associated with socioeconomic status.*"?? Environmental factors are responsible for the higher occurrence
of cerebral palsy during prenatal period than in low socioeconomic status.?” A study found that 70.6% of
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birth assisted by traditional birth delivery and 80.4% were malnourished belongs to low socioeconomic
status.}* Postnatally acquired cerebral palsy is higher in developing countries because of the
socioeconomic relation of cerebral palsy. Whereas perinatal cause is also high because of poor education,
less infrastructure and limited care available during delivery.?® Prevalence of cerebral palsy is 1.5- 1.6
times higher in low socioeconomic status as compared to high socioeconomic status. In low birth weight
and preterm born baby socioeconomic status have no influence for cerebral palsy. The reason behind this
might be because of the factors responsible for cerebral palsy in normal birth weight might not be a reason
of cerebral palsy in babies with low term and low birth weight but might be it clinically correlates.**

POSTNATAL

Unlike developed countries where preterm birth is a cause for cerebral palsy, the reason in developing
country is post natal infection where infections such as cerebral malaria, meningitis and encephalitis are
endemic.!’%

A study on 102 children in Saudi Arabia shows the following data: prenatal 23.5%, perinatal 48% and
28.4% post natal. Out of which 26% is because of the postnatal infections.’® Post natal cerebral palsy is 5
times higher in Uganda than in developed countries.® low placental weight and low Apgar score (0-3 at 5
minutes) had 81 folds risk for cerebral palsy.®*° Respiratory disease, sepsis and seizures along with
preterm strongly a risk factor for cerebral palsy.®

OTHER FACTORS

Age of mother have U shaped relationship with preterm, with both high and low values it becomes a risk
factor for preterm. Low maternal weight also shows a strong risk factor for preterm born babies, Whereas
low maternal height might be associated with a low birth weight. Antepartum haemorhhage often makes
an early delivery.

One study reported that acute inflammation in antenatal period shows no relation with neurodevelopment
in 6 year old children.*?

Birth spacing, anaemia, smoking, tobacco consumption and antenatal care have an impact on the birth
weight of infant in south Asian coubtries.3?

One study shows no association of cessarian section with cerebral palsy. Some study reported an
association of cerebral palsy with cessarian section. Twin delivery is not associated with cerebral palsy
while in some studies it is a risk factor for cerebral palsy?® however twin

Preeclampsia in terms is a risk factor however in preterm it is not a risk factor probably because of the
release of catecholamine in preterm infants as a result of preeclampsia which leads to maturation of fetus.
Preeclampsia can also be a reason of an elective preterm birth because of the inflammatory responses and
precipitate labour.® Interestingly in preterm born due to preeclampsia shows less risk of cerebral palsy
than other preterm born infants without preeclampsia giving impression that preeclampsia itself is
protective for cerebral palsy.?

DISCUSSION

The decline in prevalence of cerebral palsy in Europe, Sweden and western Australia 1! and even in USA
3 shows that cerebral palsy can be reduced by improving the obstetric and advances in neonatal
management. In developing countries the need for maintaining cerebral palsy registers and surveillance
for tracking the exact percentage and causes of cerebral palsy is needed. As many studies reported the
paucity in evidences and lack of documentation for tracking of causes and exact number of cerebral palsy
in developing countries especially in sub Saharan Africa and southeast Asian countries. This surveillance
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or register should be based on the universally accepted criteria for diagnosing cerebral palsy as many
studies have using total number of children as denominator while cerebral palsy that can occur once in life
time and at specific time that is from 0 to 2 years. Using denominator more than 2 year is on zero risk of
acquiring cerebral palsy, so it should be considered*®. Large sample size studies are required as most of
the studies are based on secondary data and those studies which are based on primary data have small
sample size which may show error if considering as community level.

As it is explained earlier, that a single event does not cause cerebral palsy however a cascade of events.
There are distal factors and proximal factors in this chain of events.?2*842 There are modifiable factors and
non modifiable factors. For instance, placental abnormalities cause antepartum haemorhhage which cause
asphyxiation in the neonate and resulting in to hypoxic ischemia in part of brain leading to damage which
in turn is responsible for cerebral palsy. This chain need to be broke.The earlier thee identification and
correction of the distal factor better and less harm it will impose. Modifiable factors are preventable such
as vaccines against infections and measures to rule out malaria where it is endemic. While non modifiable
factors cannot be modify such as the factors that are unknown.

In developing countries the causes of cerebral palsy are the result of poor obstetric practices and lack of
facilities. Public programs for awareness regarding care and diet during antenatal period of mother,
hygiene and vaccination against TORCH (toxoplasmosis, rubella, cytomegalovirus, and herpes simplex
virus) infection can result in primary prevention from the risk factors of prenatal and perinatal period.
Public awareness program has to be based on the risk factor present in the community. For instance, if the
cause is lack of weight gain than awareness should be based on regarding diet and need for nutrition and if
antenatal infection is the cause than the need for vaccination against infection should be included. The
problem of lack of skilled obstetrician can be addressed by providing continues training to the traditional
birth attendant as banning traditional birth attendees may only left mothers with no approach to any kind
of health as traditional birth attendees are born out of necessity in such areas.

On the other hand only mobilizing these mothers to hospital rather than home delivery is not sufficient but
providing them that competent health facility is necessary.*3°

45% of preterm born babies develop cerebral palsy. With the reduction in this percentage, reduction in
cerebral palsy incidence can be achieved. Magnesium sulphate and corticosteroids are reported to be
effective in reaching this goal by administrating in antepartum period. *#2%44 in one study no correlation is
found between antenatal corticosteroids and cerebral palsyl6 Dexamethasone administered in early
postnatal infant with respiratory distress syndrome reported to have an association with cerebral palsy. >4
Introduction of hypothermia within 6 hours of postnatal showing wonderful results to dealt with hypoxic
ishaemic encephalopathy post severe asphyxia,tt122247

Low dose aspirin reduced the rate of preeclampsia although in few studies it is failed to prove it.*
Cesserian delivery should be limited to health providers advise only to take a hold on provider initiated
cesserian delivery without medical condition to give birth to a preterm born. Cesserian section is
associated with cerebral palsy reported by some studies. instrument assisted deliveries are beneficial or
associated with cerebral palsy is a topic of debate.'®?22® electronic foetal monitoring reported to be
valuable in asphyxiation according to some report however most of the studies reported its failure in
achieving this goal and causing more harm to the infant.®

Cerebral palsy is more prevalent in males than in females "1910151824.263349 pate of preterm born in males
is also higher than in females.?* The male preterm born is more susceptible to cerebral palsy than girls.
The question that rises is why boys are more vulnerable than girls have not much answer yet and needs to
be addressed. Cerebral palsy is reported to be associated with paternal age and a result of a fresh genetic
mutation which causes athetoid or hemiplegic type of cerebral palsy.*
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Use of surfactant and management of nosocomial infections to minimize the risk of cerebral palsy in
preterm and low birth weight babies.!

Neurodevelopmental impairments are the result of Periventricular leukomalacia and intraventricular
hemorrhage in preterm and low birth weight infants.°

Some studies reported that advances in NICU have increases the survival of babies who were prone to
death and also increases the neurodevelopmental impairments. In contrast some studies reported that it is
benefitted more than it harmed. A solution require for these preterm and low birth weight survivals to be
morbidity free as well

No doubt this excellent obstetric practice, advance NICU technologies and public health awareness
program has helped many developed countries in reducing the rate of cerebral palsy.

Conclusion

Complete elimination of cerebral palsy for now is not possible as 20% of cerebral palsy is of idiopathic
etiology. In developing countries such as Uganda, Nigeria and South Asian countries can prevent cerebral
palsy to a greater extend as most of the causes that results in cerebral palsy can be prevented by proper
health model and services planning as done by the western Australia and many other developed countries.

ACKNOWLEDGMENT
I would like to thank Dr. Arefa bag mughal for her support and guidance on writing this research paper.

REFERENCES

1. Angelina Kakooza-Mwesige, Carin Andrews, Stefan Peterson, Fred Wabwire Mangen, Ann Christin
Eliasson and Hans Forssberg. 2017. Prevalence of cerebral palsy in Uganda: a population-based study.
Available from: www.thelancet.com/public-health .

2. Christine Cans. 2000. Surveillance of cerebral palsy in Europe: a collaboration of cerebral palsy
surveys and registers. Developmental Medicine & Child Neurology; 42: 816-824.

3. Maureen S. Durkin, Ruth E. Benedict, Deborah Christensen, Lindsay A. Dubois, Robert T. Fitzgerald,
Russell S. Kirby, et al. 2016. Prevalence of Cerebral Palsy among 8-Year-Old Children in 2010 and
Preliminary Evidence of Trends in Its Relationship to Low Birthweight. Paediatric and Perinatal
Epidemiology Available from: doi: 10.1111/ppe.12299.

4. Marret Ste” phane, Vanhulle C, And Laquerriere A. 2013. Handbook of Clinical Neurology vol. IlI
(3"series): Pathophysiology of cerebral palsy. O. Dulac, M. Lassonde, and H.B. Sarnat, Editors. Rouen,
France. Pediatric Neurology Part | Elsevier. 169-176.

5. Michael J Vincer, Alexander C Allen, Victoria M Allen, Thomas F Baskett, Colleen M
O’Connell.2014. Trends in the prevalence of cerebral palsy among very preterm infants. Paediatr Child
Health 19(4): 185-189.

6. Dinah S Reddihough and Kevin J Collins.2003. The epidemiology and causes of cerebral palsy.
Australian Journal of Physiotherapy .49: 7-12.

7. Fiona J Stanley and Eve Blair.1991. Why have we failed to reduce the frequency of cerebral palsy?
Med J. 154: 623-626.

8. Chitra Sankar and Nandini Mundkur.2005. Cerebral Palsy-Definition, Classification, Etiology and
Early Diagnosis. Indian J Pedlatr 72 (10): 865-868.

JETIR2205197 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ b722


http://www.jetir.org/
http://www.thelancet.com/public-health

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

9. Nonica Laisram, V.K. Srivastava and R.K. Srivastava. Cerebral Palsy -An Etiological Study. Indian J
Pediatr 1992; 59: 723-728.

10. Touyama M, Jun Touyama, Satoshi Toyokawa and Yasuki Kobayash.2016. Trends in the prevalence
of cerebral palsy in children born between 1988 and 2007 in Okinawa, Japan. Brain Dev. Available from:
http://dx.doi.org/10.1016/j.braindev.2016.03.007.

11. Touyama M, Jun Touyama, Satoshi Toyokawa and Yasuki Kobayash.2016. Trends in the prevalence
of cerebral palsy in children born between 1988 and 2007 in Okinawa, Japan. Brain Dev. Available from:
http://dx.doi.org/10.1016/j.braindev.2016.03.007.

12. Nadia Badawi, Sarah Mcintyre and Rod W Hunt.2020. Perinatal care with a view to preventing
cerebral palsy. Developmental Medicine & Child Neurology. Available from: DOI: 10.1111/dmcn.14754.
13. Steven L. Clark and Gary D. V. Hankins.20003. Temporal and demographic trends in cerebral palsy—
Fact and fiction. Am J Obstet Gynecol . 188: 628- 633.

14. Tinuade Ogunlesi, Mojisola Ogundeyi, Olusoga Ogunfowora and Adebiyi Olowu. 2008. Socio-clinical
issues in cerebral palsy in Sagamu, Nigeria. SAJCH. 2(3): 120-124.

15.S. A. Taha and A. H. Mahdi.1984. Cerebral palsy in Saudi Arabia: a clinical study of 102 cases,
Annals of Tropical Paediatric 4(3): 155-158.

16. Pratibha Singhi and Arushi Gahlot Saini.2013. Changes in the Clinical Spectrum of Cerebral Palsy
over Two Decades in North India—An Analysis of 1212 Cases. Journal of tropical pediatrics. 59: 434-
440.

17. M. Gladstone.2010.A review of the incidence and prevalence, types and aetiology of childhood
cerebral palsy in resource-poor settings. Annals of Tropical Paediatrics . 30: 181-196.

18. Karin B. Nelson.2003. Can We Prevent Cerebral Palsy? The new england journal of medicine.
349(18): 1765-1769.

19. Claudine P. Torfs, Barbara J. van den Berg, Frank W. Oechsli, and Susan Cummins.1990. Prenatal and
perinatal factors in the etiology of cerebral palsy. J PEDIATR. 116: 615-619.

20. Eve Blair and Linda Watson.2006. Epidemiology of cerebral palsy. Elsevier, Seminars in Fetal &
Neonatal Medicine. 11: 117 -125.

21. Richard L. Naeye, Ellen C. Peters, Mary Bartholomew and J. Richard Landis.1989. Origins of
Cerebral Palsy. AJDC 143: 1154-1161.

22. Sarah Mcintyre, Eve Blair, David Taitz, John Keogh, Shona Goldsmith and Nadia Badawi.2013. A
systematic review of risk factors for cerebral palsy in children born at term in developed countries.
Developmental Medicine & Child Neurology 55: 499-508.

23. D. Elliott 0 'Reilly and James E. Walentynowicz.1981. Etiological Factors in Cerebral Palsy: an
Historical Review. Develop. Med. Child Neurol 23: 633-642.

24. Hannah Blencowe, Simon Cousens, Mikkel Z Oestergaard, Doris Chou, Ann-Beth Moller, Rajesh
Narwal, Alma Adler, et al.2012. National, regional, and worldwide estimates of preterm birth rates in the
year 2010 with time trends since 1990 for selected countries: a systematic analysis and implications.
Lancet. 379: 2162-2172.

25. Deanne Wilson-Costello.2007 Is there evidence that long-term outcomes have improved with
intensive care? ELSEVIER Seminars in Fetal & Neonatal Medicine. 12: 344 -354.

26. Sahu Suvanand, S.K. Kapoor, V.P. Reddaiah, U. Singh and K.R. Sundaram.1997. Risk Factors for
Cerebral Palsy. Indian J Pediatr. 64: 677-685.

27.V M Dowding and C Barry.1990. Cerebral palsy: social class differences in prevalence in relation to
birthweight and severity of disability. Journal of Epidemiology and Community Health 44: 191-195.

28. R Sundrum, S Logan, A Wallace and N Spencer.2005. Cerebral palsy and socioeconomic status: a
retrospective cohort study. Arch Dis Child. 90: 15-18.

JETIR2205197 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ b723


http://www.jetir.org/
http://dx.doi.org/10.1016/j.braindev.2016.03.007
http://dx.doi.org/10.1016/j.braindev.2016.03.007

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

29. Lesley Mutch, Eva Alberman, Bengt Hagberg, Kazuo Kodama and Milivoy Velikovic Pera.1992.
Cerebral Palsy Epidemiology : Where are We Now and Where are We Going? Development Medicine
and Child Neurology 34: 547-555.

30. Maryam Oskoui, Franzina Coutinh Jonathan Dykeman, Nathalia Jett and Tamara Pringsheim.2013.An
update on the prevalence of cerebral palsy: a systematic review and meta-analysis. Developmental
Medicine & Child Neurology.55: 509-519.

31. Van Naarden Braun K, Doernberg N, Schieve L, Deborah Christensen, Alyson Goodman, and
Marshalyn Yeargin-Allsopp.2016. Birth Prevalence of Cerebral Palsy: A Population-Based Study.
Pediatrics, 137(1):e20152872. Available from: DOI: 10.1542/peds.2015-2872

32. G. M. Monawar Hosain, Nilesh Chatterjee, Afroza Begum, and Subas Chandra Saha.2005. Factors
Associated with Low Birthweight in Rural Bangladesh. Journal of Tropical Pediatrics 52: 87-91.

33. Eve Blair and Fiona J. Stanley.1982. An Epidemiological Study of Cerebral Palsy in Western
Australia, 1956-1975. 111 : Postnatal Aetiology. Develop. Med Child Neurol 24: 575-585.

34. Sheela Saravanan, Helen Johnson, Gavin Turrell and Jennifer Fraser.2009. Social Roles and Birthing
Practices of Traditional Birth Attendants in India with reference to other Developing Countries. Asian
Journal of Women's Studies15(4): 57-809. Available from:
http://dx.doi.org/10.1080/12259276.2009.11666078

35. Sarah Rudrum.2015. Traditional Birth Attendants in Rural Northern Uganda: Policy, Practice, and
Ethics. Health Care for Women International. Available from:
http://dx.doi.org/10.1080/07399332.2015.1020539

36. Romano N. Byaruhanga, Jesca Nsungwa-Sabiiti, Juliet Kiguli, Andrew Balyeku, Xavier Nsabagasani
and Stefan Peterson. 2011. Hurdles and opportunities for newborn care in rural Uganda. ELSEVIER
Midwifery;27: 775-780.

37. Sychareun, Visanou Hansana, Vatsana Somphet, Sisouvanh Xayavong, Alongkone Phengsavanh and
Rebecca Popenoe. 2012. Reasons rural Laotians choose home deliveries over delivery at health facilities: a
qualitative study. BMC Pregnancy and Childbirth; http://www.biomedcentral.com/1471-2393/12/86

38. Gulten Erkin, Sibel Unsal Delialioglu, Sumru Ozel, Canan Culha and Hulya Sirzai. 2008. Risk factors
and clinical profiles in Turkish children with cerebral palsy: analysis of 625 cases. International Journal of
Rehabilitation Research.31: 89-91.

39. Anders Hjern and Kristina Thorngren-Jerneck. 2008. Perinatal complications and socio-economic
differences in cerebral palsy in Sweden — a national cohort study. BMC Pediatrics: 8-49.

40. Karin B. Nelson and Jonas H. Ellenberg.1985. Antecedents of Cerebral Palsy. AJDC 139: 1031-1038.
41. Helen Dolk , Sam Pattenden and Ann Johnson et al. 2001. Cerebral palsy, low birthweight and socio-
economic deprivation: inequalities in a major cause of childhood disability. Paediatric and Perinatal
Epidemiology 15: 359-363

42. Angelina Kakooza-Mwesige, Carin Andrews, Stefan Peterson, Fred Wabwire Mangen, Ann Christin
Eliasson and Hans Forssberg. 2017. Prevalence of cerebral palsy in Uganda: a population-based study.
Available from: www.thelancet.com/public-health

43. Nigel Paneth, Ting Hong, Steven Korzeniewski. 2006. The Descriptive Epidemiology of Cerebral
Palsy. ELSEVIER Clinics in Perinatology 33: 251 — 267.

44. Lex W. Doyle, Caroline A. Crowther, Philippa Middleton and Stéphane Marret. 2009. Antenatal
Magnesium Sulfate and Neurologic Outcome in Preterm Infants. The American College of Obstetricians
and Gynecologists 113( 6): 1327-1333.

45. Lex W. Doyle, Henry L. Halliday, Richard A. Ehrenkranz, Peter G. Davis, and John C. Sinclair. 2005.
Impact of Postnatal Systemic Corticosteroids on Mortality and Cerebral Palsy in Preterm Infants: Effect
Modification by Risk for Chronic Lung Disease. Pediatrics 115: 655 — 661.

JETIR2205197 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ b724


http://www.jetir.org/
http://www.thelancet.com/public-health

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

46. E S Shinwell, M Karplus, D Reich, Z Weintraub, S Blazer, D Bader, et al. 2000. Early postnatal
dexamethasone treatment and increased incidence of cerebral palsy. Arch Dis Child Fetal Neonatal Ed.
83: F177-F181.

47. Denis V. Azzopardi, Brenda Strohnm, A. David Edwards, Leigh Dyet, Henry L. Halliday, Edmund
Juszczak, et al. 2009. Moderate Hypothermia to Treat Perinatal Asphyxial Encephalopathy. N Engl J
Med.361: 1349-58.

48. Paul J. Meis, Robert Michielutte, Tim J. Peter, H. Bradley Wells, R. Evan Sands, E.C. Coles, et
al.1995. Factors associated with preterm birth in Cardiff, Wales. Am J obstet gynecol. 173:590-596.

49. Coleen A. Boyle, Sheree Boulet, Laura A. Schieve, Robin A. Cohen, Stephen J. Blumberg, Marshalyn
Yeargin-Allsopp, et al.2011. Trends in the Prevalence of Developmental Disabilities in US Children,
1997-2008. Pediatrics. 127: 1034-1042.

50.S. A. Taha and A. H. Mahdi.1984. Cerebral palsy in Saudi Arabia: a clinical study of 102 cases,
Annals of Tropical Paediatric. 4(3): 155-158.

JETIR2205197 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ b725


http://www.jetir.org/

