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Abstract 

Background:  The clinical spectrum of Cerebral palsy (CP) can differ in various places depending upon knowledge of 
the people and resources for prevention, diagnosis and management. Although studied extensively in high-resource 
countries, adequate data related to CP from resource-constraint settings are lacking. This study aims to describe the 
profile of children with CP at a tertiary care center in eastern Nepal.

Methods:  This was a hospital-based cross-sectional descriptive study done from 2017 to 2018. Children 6 months to 
15 years who presented with CP were enrolled and their clinical details recorded and described.

Results:  Amongst 110 children with CP, 74.54% were male. Majority (76.36%) were 5 years or below with the median 
age being 3(2.00–4.75) years. Children with spastic quadriplegia (44.44%) and Gross Motor Function Classification Sys-
tem level III (41.81%) were most common. Etiologically, perinatal factors (64.54%) like perinatal asphyxia (35.45%) and 
prematurity (20.90%) and postnatal infections (25.45%) were common. The common comorbidities were intellectual 
disability (71.81%) and epilepsy (66.36%). The main treatment modalities were: antiepileptics (59.09%) and centre-
based physiotherapy sessions (35.45%). School education was provided in 23.07% with special education in 11.53%.

Conclusions:  This study describes the profile of CP at our centre in eastern Nepal. Predominance of perinatal compli-
cations and postnatal infections points towards the urgent need to further improve the perinatal and neonatal health 
care delivery system and practices.
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Introduction
As per the latest definition by Rosenbaum et  al., “Cere-
bral palsy (CP) describes a group of permanent disorders 
of the development of movement and posture, causing 
activity limitation, that are attributed to non-progressive 
disturbances that occurred in the developing fetal or 
infant brain. The motor disorders of cerebral palsy are 
often accompanied by disturbances of sensation, percep-
tion, cognition, communication, and behavior, by epi-
lepsy, and by secondary musculoskeletal problems” [1]. It 

is the most common cause of motor disability in child-
hood [2].

The worldwide prevalence estimate of CP from popula-
tion-based studies is 1 to 4 per 1000 live births [3]. Mul-
tiple risk factors are postulated in its etiology [4, 5]. Due 
to its heterogeneity and associated comorbidities, clinical 
classification of CP with a definite consensus is challeng-
ing [1, 6]. Currently, Gross Motor Function Classifica-
tion System (GMFCS) is the most widely used functional 
classification worldwide [6, 7]. Clinical vigilance to early 
markers of CP and some costly investigations like neuro-
imaging may aid in early identification and prognostica-
tion [8, 9]. Early diagnosis and timely intervention with 
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a comprehensive multidisciplinary approach play signifi-
cant role in management of CP [10, 11].

There have been a lot of recent advances in the field of 
disability management worldwide but CP still remains 
an inadequately addressed problem in resource limited 
settings [12–16]. Its clinical spectrum may vary in differ-
ent population depending upon the perception of people 
and resources for prevention, diagnosis and management 
[17–21].

Although shifted from low income to lower-middle 
income country since 2019, Nepal remains one of the 
poorest countries in Asia. According to the Human 
Development Report 2020, Nepal has Human Develop-
ment Index (HDI) of 0.60 and Inequality adjusted HDI 
(IHDI) of 0.45 [22]. The national health care sector is 
progressing but at a very slow pace as compared to the 
developments worldwide. CP is still considered as a 
social stigma and there are limited studies related to CP 
from our country [18, 19]. Being a tertiary hospital in 
eastern Nepal, our centre has many children with CP 
presenting with various clinical features. Hence we felt a 
need to address these children and study their profile as 
a step forward in providing better care to these children.

Methods
This was a hospital-based cross-sectional descriptive 
study done in the Department of Pediatrics & Adoles-
cent Medicine, B P Koirala Institute of Health Sciences 
(BPKIHS), Nepal from 15th March 2017 to 14th March 
2018. Written informed consent was collected prior 
to enrollment from all the parents or caregivers and 
assent from children, wherever applicable. Consent was 
obtained from all the parents or caregivers who  were 
invited to this study, and there were no families who 
declined to participate. Those with neurodegenera-
tive disorders, and disabilities due to other neurological 
causes besides CP were excluded.

CP was defined using the Rosenbaum et  al. definition 
[1]. Detail history was taken from the mother or caregiver 
using a predesigned proforma followed by a complete 
physical, developmental and neurological examination 
done by pediatrician as per the standard practice. A copy 
of the proforma is available as supplementary mate-
rial. Those having tone abnormalities and early markers 
or features of CP were also taken. CP was further clas-
sified by the pediatricians using Minear’s physiological 
and topographical classifications and GMFC as there 
was no consensus on the use of any specific classifica-
tion system as per standard practice at our centre [6, 7, 
23]. Risk factors were assessed clinically and with avail-
able documents and categorized as antenatal (before con-
ception or birth), perinatal (during and immediate after 
birth) or postnatal (after birth). Common comorbidities 

like epilepsy, visual, hearing, speech, feeding, orthopedic 
problem, intellectual disability were assessed clinically 
by the pediatrician in history and examination and con-
sultation with ophthalmologist, otorhinolaryngologist, 
orthopedician, psychologist along with investigations like 
Electroencephalogram, Visual Evoked Potential (VEP), 
Brainstem Evoked Response Audiometry (BERA) as 
required. Epilepsy was defined as at least 2 unprovoked 
(or reflex) seizures occurring more than 24 h apart as 
per International League Against Epilepsy (ILAE) 2014. 
Intellectual disability was defined according to Diagnos-
tic and Statistical Manual of Mental Disorders (DSM- 5) 
with Intelligence Quotient (IQ) score of 70 or less. For 
visual problem, children were examined if they followed 
light (torch) and tested using visual acuity charts, cover-
uncover test for strabismus and VEP. Similarly, hearing 
problem was assessed by BERA. Speech problem was 
considered if the children were not able to communicate 
verbally. Feeding problem was considered if the parent or 
caregiver had difficulty in feeding the children. Ortho-
pedic problem was reported if there was contracture, 
kyphoscoliosis or hip dysplasia after expert consultation. 
Anthropometry was taken and interpreted using World 
Health Organization (WHO) and Centre for Disease 
Control (CDC) Growth Charts for children below and 
above 2 years respectively for assessing malnutrition as 
per WHO classification. Microcephaly was defined as a 
head circumference less than − 3 standard deviation (SD) 
below the average. Neuroimaging in form of Ultra sono-
gram cranium, Computed Tomography head or Mag-
netic Resonance Imaging (MRI) brain were done as per 
indication and feasibility and reports from the experts 
were noted.

All the enrolled children were managed and followed-
up according to their specific needs, however, the study 
was not designed for long term follow up and no formally 
reported follow up occurred after a 3 months period. All 
data were entered in MS Excel and analyzed using SPSS 
17.0 statistical software with simple descriptive statistics 
(mean, median, percentage).

Results
In this study, there were 110 children with CP present-
ing to our hospital during the study period. Amongst 
them, majority (74.54%) were male. The age range of chil-
dren enrolled in the study was 6 months to 15 years, with 
a median age of 3 years. Most children were aged 5 or 
below (76.36%). The mean age of identification of prob-
lem was 3.00 ± 1.23 years. Seventy six (69.09%) children 
had early markers and tone abnormalities suggestive of 
CP while 26 (23.63%) had more static and characterised 
CP and 8 (7.27%) were at risk of CP. The details of demo-
graphic and clinical characteristics are shown in Table 1.
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The assessment of risk factors for CP showed that 
no definite risk factor for CP could be identified in 21 
(19.09%) of children. The remaining 81% of children had 
at least one risk factor, with 24 children (21.81%) iden-
tified as having multiple risk factors. The majority of 
children had perinatal risks (64.54%), such as perinatal 
asphyxia (35.45%) and prematurity (20.90%), as shown in 
Table 2.

Most of the children with CP had some form of co-
morbidity. Figure  1 shows the various comorbidities 
found in our study.

Although many children couldn’t undergo investiga-
tions due to financial constraints, abnormalities were 
documented in 42 (68.8%) of the 61 children who under-
went neuroimaging. The common neuroimaging abnor-
malities found were: cerebral atrophy (18), prolonged 
near total asphyxia involving deep grey matter (12), 
periventricular leukomalacia (4), basal ganglia calcifica-
tion (3), thalamic infarct (2), white matter diffuse hyper 
intensities (2), and right parietal hemorrhage (1).

Our centre provided conservative symptomatic sup-
portive therapy like medications for seizures and dysto-
nia, physiotherapy, speech therapy, dietary and overall 

counselling. Sixty five (59.09%) children with CP were 
on anti-epileptics. Physiotherapy was advised to all but 
71(64.54%) were practicing physiotherapy by themselves 
at home, 39 (35.45%) had received centre-based physi-
otherapy sessions, and 17 (15.45%) had both. There were 
4 (3.63%) children using orthotic devices. Eleven (10%) 
children received speech therapy while none had received 
occupational therapy. Amongst 26 of 110 (23.63%) chil-
dren of school age (> 5 years), 6 (23.07%) were receiving 
school education with special education in 3 (11.53%) 
children.

Discussion
In our study of 110 children with CP presenting to a sin-
gle tertiary hospital in eastern Nepal, majority of children 
were under 5 years with male predominance and underly-
ing perinatal and neonatal risk factors. As this study had 
hospital-based convenience sample, majority had moder-
ate to severe CP along with various comorbidities. Most 
children were managed with limited investigations and 
medications; comprehensive treatment focusing physi-
otherapy and special education were not adequate.

As our study lacked population based sample, the 
results might differ from the total population of children 
with CP in this region of Nepal. Another limitation of 
our study is the possibility of over diagnosis of CP due 
to inclusion of all the children from 6 months with early 
markers of CP and tone abnormalities suggestive of CP or 
at-risk of CP and not just confirmed CP in above 5 years. 
The diagnosis of CP in children under 5 years, although 
accepted and encouraged in recent studies, might not 
be accurate in 100% [24, 25]. Our study did not assess all 

Table 1  Demographic & clinical characteristics of children with 
cerebral palsy (n = 110)

a GMFCS Gross Motor Function Classification System

Characteristic No. (%) or Median (IQR)

Gender
  M/F 82/28 (74.54/25.46)

Age
   ≤ 5 years 84 (76.36)

  6–10 years 17 (15.45)

  11–15 years 9 (8.18)

  Median age 3(2.00–4.75)

Physiological classification
  Spastic 63 (57.27)

  Dyskinetic 17 (15.45)

  Ataxic 4 (3.63)

  Mixed 26 (23.63)

Topographical classification
  Quadriplegia 28 (44.44)

  Diplegia 22 (34.92)

  Hemiplegia 12 (19.04)

  Monoplegia 1 (1.58)
aGMFCS classification
  GMFCS I 3 (2.72)

  GMFCS II 21 (19.09)

  GMFCS III 46 (41.81)

  GMFCS IV 31 (28.18)

  GMFCS V 9 (8.18)

Table 2  Risk factors in children with cerebral palsy (n = 110)

Risk factors for CP No. (%)

Perinatal 51 (64.54)

  Perinatal asphyxia 39 (35.45)

  Prematurity 23 (20.90)

  Intra Uterine Growth Retardation (IUGR) 11 (10.00)

  Jaundice 5 (4.54)

  Neonatal hypoglycemia 1 (0.90)

  Prolonged labour 4 (3.63)

Postnatal 29 (25.45)

  Central Nervous System infection (meningitis) 20 (18.18)

  Neonatal sepsis 16 (14.54)

Antenatal 11 (10.00)

  Antepartum haemorrhage 7 (6.36)

  Infertility treatment 2 (1.81)

  Pregnancy induced Hypertension (PIH) 1 (0.90)

  Alcohol exposure 1 (0.90)

No identified risk factor 21 (19.09)
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the comorbidities by formal tests or screening question-
naires in all the children, thus missing some of the other 
possible comorbidities or underreporting of some of the 
evaluated comorbidities.

In our study, majority (74.54%) were male. Earlier stud-
ies from Nepal have also reported male predominance 
[18]. This correlates with the fact that males are more 
vulnerable to develop CP biologically and male/female 
ratio hasn’t changed significantly over time [26, 27]. Yet 
remarkably high sex ratio of 2.93 in our study as com-
pared to the total population sex ratio of 0.98 and 1.02 in 
our country and globally respectively could be due to the 
practice of bringing male children for hospital care in the 
male-dominant society of our country [28].

Most children (76.36%) in our study were 5 years or 
below which is similar to other studies where most were 
under 5 years with maximum below 2 years in India and 
2-5 years in Nepal [18, 19, 21]. These ages are also com-
parable to other countries like Nigeria and Uganda [29, 
30]. It can be explained by the fact that CP manifests as 
motor delay affecting the attainment of milestones to a 
great extent and thus being noticed in this age group. The 
mean age of identification in our study was 3 ± 1.23 years. 
This is lower than average 5.5–6 years reported in earlier 
studies between 2008 to 2014 and could be an indication 
of increased awareness in our community and also due to 
the fact that we included all those at risk or with clinical 
features of CP [18, 19, 24, 25].

Spastic quadriplegia was the commonest type as 
reported in previous study from Nepal and Uganda [18, 
30]. We had far less cases of hemiplegia (19.04% vs 40%) 
and diplegia (34.92% vs 46.4%) and far more quadriple-
gia (44.44% vs 13.6%) as compared to Sweden and Victo-
ria [31]. The persistence of quadriplegia being common 
in our part could be explained by the underlying higher 

no. of perinatal asphyxia (35% vs 10%), lesser prema-
turity (21% vs 45%) and far more postnatal CP (33% vs 
4%) in our part [4]. Likewise, perinatal, early neonatal 
and postnatal factors have been prevalent in resource-
poor settings like Nigeria, Iraq, Malta and India [9, 21, 
29]. Although recent studies show prenatal events to be 
more common these days, perinatal and postnatal com-
plications still remain dominant in our population [4].
This might be due to continuity of early marriage and 
childbirth, harmful cultural practices, lack of adequate or 
timely health services in our community.

Functionally, most (41.81%) of our children were 
GMFCS level III. This is comparable to the moderate 
severity reported in other studies [29, 30]. In a study of 
spastic CP in Iraq, Kareem AA reported significantly 
higher proportion of spastic diplegia and quadriplegia 
children having GMFCS level II & III and level IV & V 
respectively [32]. A larger proportion of children with 
GMFCS scores of IV or V were seen in Asian or Afri-
can care centers compared with Australian, European or 
North American cohorts [33, 34]. Although the predomi-
nance of quadriplegic presentation supports the high no. 
of moderate to severe forms in our study, the far less mild 
cases (GMFCS I –II 22% vs 55%) could be due to missing 
of such cases as they might not have presented to hospi-
tal. A community or population based study needs to be 
done to get a clearer view of the functional distribution in 
our part.

The comorbidities found in our study were intellec-
tual disability, epilepsy, speech, hearing, feeding, visual, 
orthopedic problems, malnutrition and microcephaly. 
Due to higher proportion of spastic quadriplegia, there 
were far more epilepsy and intellectual disability (2/3 vs 
1/3) as compared to studies from high resource settings. 
Various studies have reported other comorbidities like 

Fig. 1  Comorbidities in children with cerebral palsy (n = 110)
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learning disability, Attention Deficit Hyperactive Disor-
der (ADHD), Autism Spectrum Disorder (ASD), bowel, 
bladder problems, behavioral, emotional, sexual prob-
lems, pain and sleep problems in CP [14, 29, 30, 35]. The 
differences observed in the distribution of different co-
morbidities may be due to various factors: lack of use of 
specific assessment tools, differences in risk factors, CP 
types, facilities and health-seeking behavior.

Though neuroimaging couldn’t be done in many of 
the children in our setting, the common abnormalities 
detected amongst the few were cerebral atrophy and pro-
longed near total asphyxia involving deep grey matter in 
contrast to periventricular leukomalacia or white matter 
injuries common in western world [9, 36]. This difference 
is justified by the predominance of perinatal asphyxia and 
spastic quadriplegia in our part. Yet, it is difficult to gen-
eralize the common findings in our set up due to the lack 
of availability/affordability of neuroimaging facilities in 
majority of the children.

Under the conservative management with symptomatic 
supportive therapy, there were far less children receiving 
center-based physiotherapy sessions (35.45% vs 98.00%) 
and special education (11.53% vs 17.20%) as compared 
to Sri Lanka [35]. The difference in physiotherapy may be 
due to lack of adequate manpower for physiotherapy in 
our center while the difference in education could be due 
to the differences in public knowledge/beliefs and socio-
economic factors. Since disability itself along with its 
comorbidities can have negative impact on school enrol-
ment and continuity, therapy and education remain the 
mainstay in life-span approach to CP and hence need to 
be emphasized by all.

Although our study reflects the spectrum of CP at a 
tertiary hospital in eastern Nepal, the generalizability of 
the study results requires further large scale community-
based studies with long term follow-ups. The predomi-
nance of intrapartum and post-natal antecedents in our 
setting definitely points towards the urgent need for 
some policy-level changes in global health management 
and more effective strategies in delivery of maternal and 
child health services in low resource settings.

Conclusions
This study describes the profile of CP in our part. Pre-
dominance of perinatal complications and postnatal 
infections points towards the urgent need to further 
improve our perinatal and neonatal health care delivery 
system and practices. More of large-scale community 
based country or region-wise exploratory studies with 
long-term follow-ups are recommended at this stage for 
planning better strategies to address these problems in 
such settings.

Abbreviations
BPKIHS: B P Koirala Institute of Health Sciences; CP: Cerebral Palsy; GMFCS: 
Gross Motor Function Classification System; MRI: Magnetic Resonance 
Imaging.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12887-​022-​03477-x.

Additional file 1. Proforma.

Acknowledgements
I would like to thank Self-Help Group for Cerebral Palsy (SGCP) Nepal and 
its team for helping us in follow-ups and providing various physiotherapy 
modalities with their camps at BPKIHS along with inclusion of some of our 
enrolled children in their residential Fulbari program at Kathmandu.

Authors’ contributions
SC and JPJ conceptualized and designed the study, collected data, ana-
lyzed data, drafted the initial manuscript. NKB and PP analyzed and critically 
reviewed the manuscript. JA and RPSK analyzed, revised and reviewed the 
manuscript. RPSK analyzed data and reviewed the manuscript. JPJ analyzed, 
redesigned and reviewed the manuscript. All authors read and approved the 
final manuscript as submitted.

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was received from the ethics committee of institute- Insti-
tutional Review Committee (IRC) - B P Koirala Institute of Health Sciences 
(BPKIHS). Written informed consent was obtained from each parent/caregiver 
for participation in the study. All methods performed in the study were in 
accordance with the relevant guidelines and regulations.

Consent for publication
Written informed consent was received from patient/guardian for publication.

Competing interests
None.

Author details
1 B P Koirala Institute of Health Sciences, Dharan, Nepal. 2 Janakpur Provincial 
Hospital, Janakpur, Nepal. 

Received: 17 September 2021   Accepted: 30 June 2022

References
	1.	 Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M, Damiano D, et al. 

A report: the definition and classification of cerebral palsy April 2006. 
Dev Med Child Neurol Suppl. 2007;109:8–14 Erratum in: Dev Med Child 
Neurol. 2007 Jun; 49(6):480.

	2.	 Reddihough D. Cerebral palsy in childhood. Aust Fam Physician. 
2011;40(4):192–6.

	3.	 Centers for disease control and prevention. Data and Statistics for Cer-
ebral Palsy 2021. Accessed May 2021. Available from: https://​www.​cdc.​
gov/​ncbddd/​cp/​data.​html.

https://doi.org/10.1186/s12887-022-03477-x
https://doi.org/10.1186/s12887-022-03477-x
https://www.cdc.gov/ncbddd/cp/data.html
https://www.cdc.gov/ncbddd/cp/data.html


Page 6 of 6Chaudhary et al. BMC Pediatrics          (2022) 22:415 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	4.	 Kleigman RM, St Geme JM, Blum NJ, Shah SS, Tasker RC, Wilson KM, et al. 
Nelson textbook of pediatrics. 21st ed. Philadelphia: Elsevier; 2020. p. 
12343–4.

	5.	 Sadowska M, Sarecka-Hujar B, Kopyta I. Cerebral palsy: current opinions 
on definition, epidemiology, risk factors, classification and treatment 
options. Neuropsychiatr Dis Treat. 2020;16:1505–18. https://​doi.​org/​10.​
2147/​NDT.​S2351​65.

	6.	 Ogoke CC. Clinical classification of Cerebral Palsy. In:  Cerebral Palsy - 
Clinical and Therapeutic Aspects; 2013. p. 137–44. https://​doi.​org/​10.​
5772/​intec​hopen.​79246.

	7.	 GMFCS – E & R. Gross Motor Function Classification System Expanded 
and Revised 2007. Available from: https://​www.​canch​ild.​ca/​system/​
tenon/​assets/​attac​hments/​000/​000/​058/​origi​nal/​GMFCS-​ER_​Engli​sh.​pdf.

	8.	 Herskind A, Greisen G, Nielsen JB. Early identification and intervention in 
cerebral palsy. Dev Med Child Neurol. 2015;57(1):29–36. https://​doi.​org/​
10.​1111/​dmcn.​12531.

	9.	 Khadir S, Abdulmohsin IS. Magnetic resonance imaging findings in 
patients with cerebral palsy in Duhok, Iraq: case series. J Surg Med. 
2020;4(1):4–7.

	10.	 Vykuntaraju KN. Cerebral palsy and early stimulation. In:  Chapter 10. 
Contributor Veena Kalra. New Delhi: Jaypee Brothers Medical Publishers 
(P) Ltd; 2014. p. 90–1. ISBN: 9350903016, 9789350903018.

	11.	 Sharan D. Recent advances in management of cerebral palsy. Indian J 
Pediatr. 2005;72:969–73. https://​doi.​org/​10.​1007/​BF027​31674.

	12.	 Kuban KC, Leviton A. Cerebral palsy. N Engl J Med. 1994;330(3):188–95. 
https://​doi.​org/​10.​1056/​NEJM1​99401​20330​0308.

	13.	 Oskoui M, Coutinho F, Dykeman J, Jetté N, Pringsheim T. An update on 
the prevalence of cerebral palsy: a systematic review and meta-analysis. 
Dev Med Child Neurol. 2013;55(6):509–19. https://​doi.​org/​10.​1111/​dmcn.​
12080.

	14.	 Baxter P. Comorbidities of cerebral palsy need more emphasis--especially 
pain. Dev Med Child Neurol. 2013;55(5):396. https://​doi.​org/​10.​1111/​
dmcn.​12137.

	15.	 Yin Foo R, Guppy M, Johnston LM. Intelligence assessments for chil-
dren with cerebral palsy: a systematic review. Dev Med Child Neurol. 
2013;55(10):911–8. https://​doi.​org/​10.​1111/​dmcn.​12157.

	16.	 Morgan C, Darrah J, Gordon AM, Harbourne R, Spittle A, Johnson R, et al. 
Effectiveness of motor interventions in infants with cerebral palsy: a 
systematic review. Dev Med Child Neurol. 2016;58(9):900–9. https://​doi.​
org/​10.​1111/​dmcn.​13105.

	17.	 Ellis ME, Bhattarai S, Pandey J. Cerebral palsy in Nepal: a descriptive study 
of 136 disabled children presenting to a cerebral palsy Centre in Kath-
mandu. JIOM Nepal. 1998;20:12–9.

	18.	 Banskota B, Shrestha S, Rajbhandari T, Banskota AK, Spiegel DA. A 
snapshot of 1001 children presenting with cerebral palsy to a Children’s 
disability hospital. J Nepal Health Res Counc. 2015;13(29):31–7.

	19.	 Thapa R. Retrospective descriptive study of cerebral palsy in Nepal. 
J Autism Dev Disord. 2016;46(7):2285–91. https://​doi.​org/​10.​1007/​
s10803-​016-​2757-x.

	20.	 Chaudhary S. Non- Orthopaedic problems in children with cerebral palsy. 
BBMed. 2019;3(1):1–5.

	21.	 Singhi P, Saini AG. Changes in the clinical spectrum of cerebral palsy over 
two decades in North India--an analysis of 1212 cases. J Trop Pediatr. 
2013;59(6):434–40. https://​doi.​org/​10.​1093/​tropej/​fmt035.

	22.	 United Nations Development Programme. Human Development Reports. 
2019. Available from https://​hdr.​undp.​org/​en/​count​ries/​profi​les/​NPL. 
[cited 20 Feb 2022].

	23.	 Ferluga ED, Archer KR, Sathe NA, Krishnaswami S, Klint A, Lindegren ML 
et al. Interventions for feeding and nutrition in cerebral palsy. 2013. (Com-
parative effectiveness reviews, no. 94.) table 1, CP classification systems 
used and understood by qualified medical practitioners Available from: 
https://​www.​ncbi.​nlm.​nih.​gov/​books/​NBK13​2431/​table/​intro​ducti​on.​t1/.

	24.	 Chattopadhyay N, Mitra K. Neurodevelopmental outcome of high risk 
newborns discharged from special care baby units in a rural district in 
India. J Public Health Res. 2015;4(1):318. https://​doi.​org/​10.​4081/​jphr.​
2015.​318.

	25.	 McIntyre S, Morgan C, Walker K, Novak I. Cerebral palsy--don’t delay. Dev 
Disabil Res Rev. 2011;17(2):114–29. https://​doi.​org/​10.​1002/​ddrr.​1106.

	26.	 Chounti A, Hägglund G, Wagner P, Westbom L. Sex differences in cerebral 
palsy incidence and functional ability: a total population study. Acta 
Paediatr. 2013;102(7):712–7. https://​doi.​org/​10.​1111/​apa.​12240.

	27.	 Romeo DM, Sini F, Brogna C, Albamonte E, Ricci D, Mercuri E. Sex differ-
ences in cerebral palsy on neuromotor outcome: a critical review. Dev 
Med Child Neurol. 2016;58(8):809–13. https://​doi.​org/​10.​1111/​dmcn.​
13137.

	28.	 Countrymeters. Nepal population. Demographics of Nepal 2021 2022. 
Accessed Apr 2022. Available from: https://​count​rymet​ers.​info/​en/​
Nepal#:​~:​text=​Demog​raphi​cs%​20of%​20Nep​al%​20202​1&​text=​Due%​
20to%​20ext​ernal%​20mig​ration%​2C%​20the​,lower%​20than%​20glo​bal%​
20sex%​20rat​io.

	29.	 Ayanniyi O, Abdulsalam K. Profile of children with cerebral palsy attend-
ing outpatient physiotherapy clinics in southwest Nigeria. African J 
Physiother Rehabil Sci. 2015;7(1–2):32–9. http://​dx.​doi.​org/​10.​4314/​ajprs.​
v7i1-2.6.

	30.	 Kakooza-Mwesige A, Forssberg H, Eliasson AC, Tumwine JK. Cerebral 
palsy in children in Kampala, Uganda: clinical subtypes, motor function 
and co-morbidities. BMC Res Notes. 2015;8:166. https://​doi.​org/​10.​1186/​
s13104-​015-​1125-9. 

	31.	 Howard J, Soo B, Graham HK, Boyd RN, Reid S, Lanigan A, et al. Cerebral 
palsy in Victoria: motor types, topography and gross motor function. J 
Paediatr Child Health. 2005;41(9-10):479–83. https://​doi.​org/​10.​1111/j.​
1440-​1754.​2005.​00687.x. 

	32.	 Kareem AA. Comparison of Clinical Profile in Spastic Diplegic and Quadri-
plegic Cerebral Palsy. Iraqi J Comm Med. 2012(3):253–6. 

	33.	 LeBrun DG, Banskota B, Banskota AK, Rajbhandari T, Baldwin KD, Spiegel 
DA. Socioeconomic Status Influences Functional Severity of Untreated 
Cerebral Palsy in Nepal: A Prospective Analysis and Systematic Review. 
Clin Orthop Relat Res. 2019;477(1):10–21. https://​doi.​org/​10.​1097/​CORR.​
00000​00000​000476. 

	34.	 Donald KA, Samia P, Kakooza-Mwesige A, Bearden D. Pediatric cerebral 
palsy in Africa: a systematic review. Semin Pediatr Neurol. 2014;21(1):30–5. 
https://​doi.​org/​10.​1016/j.​spen.​2014.​01.​001.

	35.	 Fernando S, Wannakukoralage M, Athukorala T, Liyanaarachchi N, Wijesin-
ghe C. A Profile of Children with Cerebral Palsy: Identifying Unmet Needs 
in Health and Social Care. In: TIIKM. Proceeding of the 1st World Disability 
& Rehabilitation Conference; 2016;1:47–53. ISSN: 2513 - 2687. https://​doi.​
org/​10.​17501/​wdrc2​016-​1107.

	36.	 Manandhar BP, Singh U, Khatun N. Neuroimaging in children with 
cerebral palsy: A study conducted at tertiary level paediatric hospital of 
Nepal. J Nepal Paediatr Soc. 2018;38(1):25–30. http://​dx.​doi.​org/​10.​3126/​
jnps.​v38i1.​19330.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.2147/NDT.S235165
https://doi.org/10.2147/NDT.S235165
https://doi.org/10.5772/intechopen.79246
https://doi.org/10.5772/intechopen.79246
https://www.canchild.ca/system/tenon/assets/attachments/000/000/058/original/GMFCS-ER_English.pdf
https://www.canchild.ca/system/tenon/assets/attachments/000/000/058/original/GMFCS-ER_English.pdf
https://doi.org/10.1111/dmcn.12531
https://doi.org/10.1111/dmcn.12531
https://doi.org/10.1007/BF02731674
https://doi.org/10.1056/NEJM199401203300308
https://doi.org/10.1111/dmcn.12080
https://doi.org/10.1111/dmcn.12080
https://doi.org/10.1111/dmcn.12137
https://doi.org/10.1111/dmcn.12137
https://doi.org/10.1111/dmcn.12157
https://doi.org/10.1111/dmcn.13105
https://doi.org/10.1111/dmcn.13105
https://doi.org/10.1007/s10803-016-2757-x
https://doi.org/10.1007/s10803-016-2757-x
https://doi.org/10.1093/tropej/fmt035
https://hdr.undp.org/en/countries/profiles/NPL
https://www.ncbi.nlm.nih.gov/books/NBK132431/table/introduction.t1/
https://doi.org/10.4081/jphr.2015.318
https://doi.org/10.4081/jphr.2015.318
https://doi.org/10.1002/ddrr.1106
https://doi.org/10.1111/apa.12240
https://doi.org/10.1111/dmcn.13137
https://doi.org/10.1111/dmcn.13137
https://countrymeters.info/en/Nepal#:~:text=Demographics%20of%20Nepal%202021&text=Due%20to%20external%20migration%2C%20the,lower%20than%20global%20sex%20ratio
https://countrymeters.info/en/Nepal#:~:text=Demographics%20of%20Nepal%202021&text=Due%20to%20external%20migration%2C%20the,lower%20than%20global%20sex%20ratio
https://countrymeters.info/en/Nepal#:~:text=Demographics%20of%20Nepal%202021&text=Due%20to%20external%20migration%2C%20the,lower%20than%20global%20sex%20ratio
https://countrymeters.info/en/Nepal#:~:text=Demographics%20of%20Nepal%202021&text=Due%20to%20external%20migration%2C%20the,lower%20than%20global%20sex%20ratio
http://dx.doi.org/10.4314/ajprs.v7i1-2.6
http://dx.doi.org/10.4314/ajprs.v7i1-2.6
https://doi.org/10.1186/s13104-015-1125-9
https://doi.org/10.1186/s13104-015-1125-9
https://doi.org/10.1111/j.1440-1754.2005.00687.x
https://doi.org/10.1111/j.1440-1754.2005.00687.x
https://doi.org/10.1097/CORR.0000000000000476
https://doi.org/10.1097/CORR.0000000000000476
https://doi.org/10.1016/j.spen.2014.01.001
https://doi.org/10.17501/wdrc2016-1107
https://doi.org/10.17501/wdrc2016-1107
http://dx.doi.org/10.3126/jnps.v38i1.19330
http://dx.doi.org/10.3126/jnps.v38i1.19330

	Profile of children with cerebral palsy at a tertiary hospital in eastern Nepal
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


