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ABSTRACT 
 

Aim: The aim of this study was to describe the clinical profile of children with cerebral palsy (CP) at 
Jos University Teaching Hospital (JUTH), Jos, North-Central Nigeria. 
Study Design: This was a case series study. 
Place and Duration of Study: Paediatric neurology clinic, Jos University Teaching Hospital, 
Nigeria between January 2015 and December 2016. 
Methodology: We recruited consecutive patients with CP attending the paediatric neurology clinic 
of JUTH. We used structured questionnaires and hospital records to document all relevant 
information of the patients and their parents. We also conducted detailed physical examination for 
each patient and performed specialized examinations and investigations if necessary. Data 
obtained was analysed with EpiInfo version 7.2. Ethical approval for this study was obtained from 
the Health Research Ethical Committee of JUTH. Informed consent was obtained from the 
parent/guardian of each participant. 
Results: A total of 168 children with CP were seen within the study period, 93 (55.4%) were males 
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while 75 (44.6%) were females. Home delivery was the commonest place of delivery (32.7%), 
followed by delivery at primary health centres (25.0%). Despite the fact that no socio-economic 
class was spared, most (60.1%) of the children with CP were in lower class. The commonest 
presenting complaint observed was delayed developmental milestones. About 71% of the children 
with CP were malnourished while 26% were severely malnourished. Spastic hemiplegic CP was 
the commonest type of CP seen. Associated disabilities were very common in children with CP in 
our study with 92% of them having one or more disabilities. The commonest disability we observed 
was seizure disorder (45.2%) followed by intellectual disability (28%). 
Conclusion: In our study, CP was commonly associated with other disabilities and malnutrition. 
Each child with CP should be assessed comprehensively and managed by a multidisciplinary care 
team comprising of all relevant professionals so that the child’s long term outcome can be 
improved. 
 

 
Keywords: Cerebral palsy; clinical profile; associated disabilities; children; Jos; Nigeria. 
 
1. INTRODUCTION  
 
Cerebral palsy (CP) is a chronic motor disorder 
that results from an injury to the developing 
brain. CP is caused by a broad group of 
developmental, genetic, metabolic, ischaemic, 
infectious, and other acquired aetiologies that 
produce a common group of neurological 
manifestations [1]. The injury to the developing 
brain may occur during the antenatal, perinatal or 
postnatal periods. Although CP is described as 
non progressive, the features could change with 
time as the brain matures [1]. Many factors 
determine the consequences of a lesion of the 
developing brain: the age at insult, the site, and 
the size of the lesion, its unilateral or bilateral 
nature, animal species, sex, exposure to 
chemical substances prior to and after the insult, 
and environmentally induced experience [2,3]. 
 
CP is a common problem in children; the 
prevalence in developed countries is 2-3 per 
1000 live births [4-6]. There is paucity of 
information on the prevalence in developing 
counties. It may be associated with other 
disabilities some of which may be more 
devastating than the motor disorder [7,8]. 
Associated disability assessment and 
management could help improve the long term 
outcome of children with CP. CP is a chronic 
disorder with no known cure. Long term 
management of CP is very expensive. Previous 
studies estimated that the excess lifetime cost for 
cerebral palsy was approximately $800,000 and 
$67,044 per person in USA [9] and China [10] 
respectively. The productivity costs were 
responsible for 80% and 93% of the total 
economic loss respectively. 
 
Early diagnosis of CP and early intervention 
could help affected children attain their maximum 

potential and improve the overall outcome, it also 
helps to alleviate family anxiety [11-14]. 
Describing the clinical profile of children with CP 
will help in early identification of affected children 
which will lead to early intervention, better 
management and improved long term outcome. 
The aim of this study was to describe the clinical 
profile of children with CP at Jos University 
Teaching Hospital (JUTH), Jos, North-Central 
Nigeria. 
 
2. MATERIALS AND METHODS 
 
2.1 Background of Study Area 
 
Jos, the capital of Plateau state of Nigeria, is 
located in the north-central zone of the country. 
The Jos University Teaching Hospital (JUTH) is 
one of the three teaching hospitals in the zone. 
The population of the state was estimated at 
3,206,531 in the 2006 census, with the state 
capital having a population of approximately 
900,000 [15]. Children constitute about 45% of 
the total population. 
 
2.2 Study Site 
 
This study was carried out at the paediatric 
neurology clinic of JUTH. The clinic runs every 
Monday at the paediatric out-patient department 
of the hospital. It receives referrals from other 
clinics in the hospital and also from other 
hospitals in the state and neighbouring states. It 
attends to about 40 patients every clinic day. 
 
2.3 Study Population 
 
Subjects of the study were children with 
diagnosis of CP attending the paediatric 
neurology clinic of JUTH.  
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2.4 Study Design 
 
This was a case series study. 
 

2.5 Inclusion Criteria 
 

All children less than 18 years with CP attending 
the paediatric neurology clinic of JUTH. 
 

2.6 Exclusion Criteria 
  

Any child whose parent or guardian did not give 
consent. 
 

2.7 Data Collection 
 
Consecutive patients who met the inclusion 
criteria that presented at the paediatric neurology 
clinic were recruited from January 2015 to 
December 2016. We used structured 
questionnaires and hospital records to document 
all relevant information of the patient and their 
parents. Information documented included 
biodata and detailed medical history: present 
illness, pregnancy, delivery and perinatal history, 
past medical history, developmental history, and 
family and social history. We also conducted 
detailed physical examination for each patient 
with particular emphasis on anthropometry, 
general and central nervous system (CNS) 
examination. Specialized examination and 
investigations were done if necessary. World 
Health Organization (WHO) growth chart was 
used to assess the nutritional status of the 
patients while the socio-economic status of the 
family was assessed with the method proposed 
by Oyedeji [16]. 
 

2.8 Data Analysis 
 
Data obtained was analysed with EpiInfo version 
7.2. Chi-square test was used to test significance 
of associations. P value <0.05 was considered 
significant. 
 

2.9 Ethical Consideration 
 
Ethical approval for this study was obtained             
from the Health Research Ethical Committee of 
JUTH (JUTH/DCS/ADM/127/XIX/6631). Informed 
consent was obtained from the parent/guardian 
of each participant.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Results 
 
A total of 168 children with CP were seen within 
the study period, 93 (55.4%) were males while 

75 (44.6%) were females. Six (3.6%) were aged 
<1 year, 141 (83.9%) were aged 1-5 years, 14 
(8.3%) were aged 6-12 years, while 7 (4.2%) 
were aged 13-17 years. 
 
Home delivery was the commonest place of 
delivery (32.7%), followed by delivery at primary 
health centres (25.0%). ‘Others’ were made up of 
those that were delivered in the church/mosque, 
farm, and vehicle. One hundred and seven 
(63.7%) were delivered by spontaneous vaginal 
delivery while 38 (22.6%) were delivered by 
emergency caesarean section. Assisted delivery 
consisted of vacuum or forceps delivery, and 
assisted breech delivery. The commonest socio-
economic class affected was lower class (60.1%) 
(Table 1). 
 

Table 1. Characteristics of children with 
cerebral palsy 

 
Place of delivery Number Percentage 
Home 55 32.7 
Primary health centre 42  25.0 
Secondary facilities 20 11.9 
Maternity homes 18 10.7 
Tertiary facilities 15 8.9 
Private hospitals 6 3.6 
Others 12 7.1 
Mode of delivery   
Spontaneous vaginal 
delivery 

107 63.7 

Emergency caesarean 
section 

38 22.6 

Elective caesarean 
section 

18 10.7 

Assisted delivery 5 3.0 
Socio-economic class   
Class 1 (Upper class) 12  7.1 
Class 2 (Upper class) 23  13.7 
Class 3 (Middle class) 32 19.0 
Class 4 (Lower class) 41 24.4 
Class 5 (Lower class) 60 35.7 

 
The commonest presenting complaint was 
delayed developmental milestone (93. 2%) 
followed by drooling of saliva (37.0%) and 
inability to use one or more limbs (5. 7%).  
 
Spastic CP was the commonest type (64.9%) 
followed by dyskinetic CP (31.5%). Hemiplegic 
CP was the commonest spastic type (Table 2). 
 
Seizure disorder was the commonest associated 
disability (45.2%) followed by intellectual 
disability (28.0%). Some children had more than 
one associated disability (Table 3). 
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Table 2. Types of cerebral palsy 
 

Type of cerebral 
palsy 

Number Percentage  

Spastic 
Hemiplegic 
Quadriplegic 
Diplegic 

Dyskinetic 
Ataxic 
Mixed  

109 
72 
31 
6 
53 
2 
4 

64.9 
42.9 
18.4 
3.6 
31.5 
1.2 
2.4 

 
We did not find any significant relationship in the 
age distribution of males and females. Also we 
did not find any significant relationship between 
sex, type of CP and disability associated with CP 
(Table 4).  

One hundred and twenty (71.4%) of the            
patients were malnourished while 44 (26.2) were 
severely malnourished. Thirty-one (70.5%)                  
of those with severe malnutrition had dyskinetic 
CP. 
 
Table 3. Disabilities associated with cerebral 

palsy 
 

Disabilities Number Percentage  
Seizure disorder 76 45.2 
Intellectual disability 47 28.0 
Speech defect 34 20.2 
Hearing impairment 21 12.5 
Visual impairment 8 4.8 
None  14 8.3 

 
Table 4. Relationship between sex, age, type of CP and common associated disability 

 
Variable  Male 

number (%) 
Female 
number (%) 

Total (%) X2 P value 

Age    0.73 0.429 
<1 year 4 (2.4) 2 (1.2) 6 (3.6)   
1-5 years 81 (48.2) 60 (35.7) 141 (83.9)   
6-12 years 5 (3.0) 9 (5.3) 14 (8.3)   
13-17 years 3 (1.8) 4 (2.4) 7 (4.2)   
Types of CP      
Spastic hemiplegic CP    0.34 0.561 
Yes 38 (22.6) 34 (20.3) 72 (42.9)   
 No 55 (32.8) 41 (24.3) 96 (57.1)   
Spastic quadriplegic CP    0.11 0.738 
Yes 18 (10.7) 13 (7.7) 31 (18.4)   
No  75 (44.7) 62 (36.9) 137 (81.6)   
Spastic diplegic CP    1.21 0.409 
Yes 2 (1.2) 4 (2.4) 6 (3.6)   
No  91 (54.2) 71 (42.2) 162 (96.4)   
Dyskinetic CP    0.78 0.376 
Yes 32 (19.0) 21 (12.5) 53 (31.5)   
No  61 (36.3) 54 (32.1) 115 (68.5)   
Associated disability      
Seizure disorder    0.08 0.772 
Yes 43 (25.6) 33 (19.6) 76 (45.2)   
No  50 (29.8) 42 (25.0) 92 (54.8)   
Intellectual disability    0.47 0.494 
Yes 28 (16.7) 19 (11.3) 47 (28.0)   
No  65 (38.7) 56 (33.3) 121 (72.0)   
Speech defect    2.17 0.141 
Yes 15 (8.9) 19 (11.3) 34 (20.2)   
No  78 (46.5) 56 (33.3) 134 (79.8)   
Hearing impairment    0.03 0.860 
Yes 12 (7.2) 9 (5.3) 21 (12.5)   
No  81 (48.2) 66 (39.3) 147 (87.5)   
Visual impairment    1.08 0.469 
Yes 3 (1.8) 5 (3.0) 8 (4.8)   
No  90 (53.6) 70 (41.6) 160 (95.2)   
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3.2 Discussion 
 
This study was designed to describe the clinical 
profile of children with CP. A significant number 
of children with CP in our study were delivered at 
home. The 32.7% home delivery obtained in this 
study was similar to 37.2% previously reported in 
Port Harcourt [17]. Women that delivered at 
home may not have benefitted from the services 
of skilled birth attendants and proper newborn 
resuscitation would not have been done if 
necessary. Studies have shown that many 
women in developing countries still continue to 
deliver at home [18-21]. Factors responsible for 
this include poverty, ignorance, traditional and 
cultural beliefs and practices, far distance to and 
high cost of health facilities, and inadequate 
transportation services. Improving economic 
situation of families, female education, provision 
of basic healthcare facilities with skilled birth 
attendants within reach of most people, and 
community support will help reduce the number 
of women that deliver at home. 
 
Despite the fact that no socio-economic class 
was spared, most of the children with CP were in 
lower class. This is similar to previous reports 
from developing countries [17,22,23]. These are 
children whose mother were likely to have 
missed antenatal care, delivered at home and 
would not have taken their children to a health 
facility if they had medical problem. The triad of 
poverty, ignorance and disease would have 
played an important role in this finding. 
 
The commonest presenting complaint observed 
was delayed developmental milestones. This is 
also similar to what was previously reported in 
India [22,24]. Children with developmental delay 
should have thorough evaluation to ascertain the 
cause so that early intervention can be instituted. 
Developmental assessment should be performed 
at all points of contact with infants including the 
well infant and immunization clinics. 
 
Similar to previous studies in both developed and 
developing countries, [5,22-25] spastic CP was 
the commonest physiological type observed in 
our study. However in contrast to reports from 
developed countries where spastic diplegic CP 
was the commonest physiological/topographical 
type, [5,25] spastic hemiplegic CP was the 
commonest type seen in our study. This also 
contrasts with reports from south-west Nigeria 
[23] and Indian [22,24] where spastic 
quadriplegic CP was the commonest type. The 
difference between the topographical types in our 

study and developed countries is likely because 
of the difference in the predisposing factors. 
While prematurity leading to intraventricular 
haemorrhage is the commonest risk factor in 
developed countries, [5,6,25] birth asphyxia is 
the commonest risk factor in developing 
countries [17,24,26-28]. While extremely preterm 
babies survive in developed countries, they 
usually don’t survive in developing countries 
because of inadequate neonatal intensive care 
services. The difference in the type of CP seen in 
our study and other studies could also be as a 
result of the study design. While the study in 
USA [25] was a multicenter cohort study, ours 
was a case series study. 
 
Contrary to previous reports, [22-24,27] we also 
found that a large number of our subjects had 
dyskinetic CP. This is because neonatal jaundice 
(NNJ) leading to bilirubin encephalopathy which 
is associated with dyskinetic CP still poses 
significant risks of avoidable mortality and severe 
long-term neurodevelopmental sequelae in our 
region. This is as a result of delay in seeking 
appropriate care for NNJ and lack of intensive 
phototherapy units for treatment of 
hyperbilirubinemia. The practice of using glucose 
water and early morning sunlight to treat NNJ is 
also very common in our region. 
 
Associated disabilities were very common in 
children with CP in our study with 92% of them 
having one or more disabilities. The commonest 
disability we observed was seizure disorder 
(45.2%). This is similar to previous reports from 
southern parts of Nigeria [17,23,27] but contrasts 
with reports from India [22,24,29] where 
intellectual disability was the commonest 
associated disability accounting for 42-72.5%. In 
our study intellectual disability accounted for 28% 
of disabilities associated with CP. This difference 
could be as a result of high proportion of spastic 
quadriplegic CP seen in India. Spastic 
quadriplegic CP is a severe type of CP 
commonly associated with intellectual disability 
[30]. Other associated disabilities seen in our 
study include speech defect, hearing and visual 
impairments. Because of the high frequency of 
disabilities associated with CP, all children with 
CP should have thorough disability assessment 
to determine all their needs. This will enable the 
Clinician to assemble an appropriate 
multidisciplinary care team and provide proper 
referral for each child. Management of children 
with CP by an appropriate multidisciplinary care 
team has been shown to improve their overall 
long term outcome [31]. 
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About 71% of children with CP in our study were 
malnourished while 26% had severe malnutrition. 
This is slightly lower than the 80% reported in 
India [24]. Severe malnutrition was particularly 
common among those with dyskinetic CP 
perhaps because of involuntary movements and 
poor coordination that could interfere with 
feeding. Causes of malnutrition in children with 
CP include feeding and swallowing difficulties, 
poor cognitive development and child abuse and 
neglect [32,33]. Nutritional assessment and 
dietary planning with the Nutritionist/Dietician 
should be part of routine management of children 
with CP. Caregiver should also be educated on 
how best to feed them. Some may benefit from a 
feeding tube. 
 
Most children with CP often have poor linear 
growth during childhood, resulting in a 
diminished final adult height [34]. It has been 
reported that diminished circulating insulin-like 
growth factor 1 (IGF-1) and growth hormone 
(GH) concentrations may explain why children 
with CP are smaller than normally growing 
children [35]. It has also been reported that 18 
months of GH therapy in children with CP is 
associated with significant improvements in bone 
mineral density, as well as increased linear 
growth [36]. 
 
The growth hormone insulin-like growth factor-1 
system induces neurogenesis and increases 
brain plasticity [37]. Neuropsychological 
assessments have demonstrated that GH 
deficiency is associated with reduced cognitive 
performance; specifically, in the majority of 
studies it has been found that GH deficiency can 
lead to clinically relevant changes in memory, 
processing speed, attention, vocabulary, 
perceptual speed, spatial learning, and in 
reaction time tests [38,39]. GH substitutive 
treatment decreases the dopamine metabolite 
homovanillic acid and increases by about 30% 
the levels of aspartate, a neurotransmitter with 
important effects in terms of the hippocampal 
long-term potentiation and in attentional functions 
[40,41]. GH replacement therapy should 
therefore be started as early as possible, 
together with specific rehabilitation, once CP is 
detected; the conjunction of GH therapy and 
rehabilitation has the potential to prevent or 
correct most of the disabilities seen in these 
children [42]. 
 

4. CONCLUSION 
 
In this study, developmental delay was the 
commonest presenting complaint observed in 

children with CP while spastic hemiplegic CP 
was the commonest type. CP was commonly 
associated with other disabilities and 
malnutrition. The commonest associated 
disability observed was seizure disorder. Every 
child with CP should be assessed 
comprehensively and managed by a 
multidisciplinary care team comprising of all 
relevant professionals so that the child’s long 
term outcome can be improved. 
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