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Abstract

Background Cerebral Palsy (CP) is one of the most common physical disabilities in children. This study aimed to
explore the clinical spectrum of CP at Orotta National Referral and Teaching Hospital, including CP subtypes, gross
motor function, patterns of associated comorbidities, and possible risk factors in children aged 2 to 12 years.

Methods A hospital-based cross-sectional study was conducted from January to April 2022 in 153 children

with suspected motor symptoms. The Surveillance of CP in Europe (SCPE) decision tree was used as an inclusion
criteria guideline and the evaluation of the participants was done using a standardized questionnaire and clinical
examination. Descriptive statistics, chi-square test, and logistic regression were employed to statistically analyze the
data.

Results Eighty-four children who fulfilled the clinical criteria were included in the study. The median age was 5-years
[IQR: 3.8] with an equal distribution of males and females. Quadriplegic CP was the most common subtype (51.2%)
followed by unilateral (hemiplegic) CP (22.6%), and dyskinetic CP (14.3%). Most children had severe gross motor
impairment GMFCS level IV-V and females were almost three times more likely to have GMFCS level IV/V than males
(AOR: 2.70; CI: 1.08-6.72; p-value =0.033.) More than half (52.4%) of the neonates either did not cry within five minutes
and/or needed breathing resuscitation, 55.3% had to be admitted to the NICU with a median of 5 days'hospital stay.
Between the first week of birth and the first year of life, 28.6% had trouble feeding, 26.2% had an infection, 10.7% had
difficulty breathing, 20.2% had seizures and 6% had jaundice. Feeding problems (64.3%), speech problems of some
sort (91.7%), and epilepsy (46.4%) were the most commonly associated comorbidities with CP.

Conclusions The clinical profile of the CP patients was found to be dominated by the spastic subtype and moderate
to severe disability. Since perinatal risk factors were found to be dominant, strengthening maternal and child
healthcare systems is recommended to minimize incidents of preventable risk factors and the burden of the disability.
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Background

Cerebral palsy (CP) is one of the most common causes
of physical and mental disability in children worldwide
[1-3]. CP refers to a heterogeneous group of conditions
involving permanent non-progressive central motor dys-
function that affects muscle tone, posture, and move-
ment. These conditions are due to abnormalities in the
developing fetal or infantile brain resulting from a variety
of causes [1, 4-7]. The motor disorders of CP are often
accompanied by problems with cognition, communica-
tion and behavior, epilepsy, secondary musculoskeletal
problems and others [8].

Even though the overall global prevalence of CP is not
exactly known due to a lack of standardized data regis-
tries and research across all continents, it is estimated
to be around 2.0 to 2.5 per 1000 live births. Despite the
advancement of medical care for preterm and low birth
weight children in recent years, the prevalence of CP has
remained constant [6, 9-12]. A recent systematic analy-
sis study, however, reports that the prevalence of CP
has decreased to 1.6 per 1000 live births in high-income
countries (HIC) [13]. Given the paucity of population-
based studies in low- and middle-income countries
(LMICs), mainly Africa, the exact burden of CP is not
known in the underprivileged population [2, 3, 5]. A few
rigorous population-based studies recently published in
Uganda and Bangladesh revealed that the prevalence of
CP in LMICs is more than 2.5 times higher than in HIC
[5, 14, 15]. Most of the studies done in LMICs are hospi-
tal-based clinical samples and suggest a prevalence rang-
ing from 2 to 10 cases per 1000 children [3, 8].

Generally, the cause of CP is not clearly known, but
several risk factors have been associated with it. In a
study done by the Collaborative Perinatal Project, in
80% of cases, factors occurring in the antenatal period
were identified to cause abnormal brain development,
while fewer than 10% of children with CP had evidence
of intrapartum asphyxia in developed countries [7].
That being said, however, the causes of CP in developing
countries are thought to be different from those in the
developed ones [1, 16]. Several studies performed in the
LMICs show that perinatal causes, mainly birth asphyxia,
tend to dominate, constituting greater than a third of the
overall causes followed by post-natal and antenatal fac-
tors [17, 18]. These studies clearly show that information
from studies conducted in HIC cannot be generalized to
the LMIC, and that more studies on CP need to be car-
ried out in LMICs.

There is a significant lack of literature regarding the
prevalence, clinical, and sociodemographic features of
children with CP in Eritrea. Therefore, this study was
aimed to identify the clinical subtypes and motor func-
tion, common possible risk factors, and associated
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comorbidities of CP in the context of Eritrea, a low-
income East African country.

Methods

Study design and area

This study was a hospital-based cross-sectional study
conducted between January and April 2022 in the physio-
therapy center of the Orotta National Referral and Teach-
ing Hospital, whose catchment area encompasses the
entire country, Eritrea.

Study population

Children with different disabilities, predominantly motor
problems, come to the physiotherapy center to receive
different rehabilitative treatments, such as exercise
therapy and acupuncture. This population was selected
because of the highest number of children with CP per
given time compared to the neurology follow-up clinic
in Orotta Pediatric Referral and Teaching Hospital or
the National Association of Intellectual/Behavioral and
Developmental Disability Eritrea. These children are
divided into eight groups, and each group comes to the
physiotherapy center for a session of two weeks (ten
working days) for exercise therapy and acupuncture.
Every child between the ages of two and twelve years who
was undergoing rehabilitation as a case of CP, including
new referrals during the study period, was assessed to be
included in the study. Similar to the study by Kakooza-
Mwesige et al. [14], the age range of 2—-12 was chosen as
CP is difficult to differentiate from other disease entities
in the early ages [7, 19] and cases above 12-years are sub-
jected to recall bias.

Participants who failed to fulfil both the WHO Screen
Questions (Questions 1 and 5) [20] and the ‘Decision
Tree’ in the Surveillance of Cerebral Palsy in Europe
(SCPE) [19], along with those participants whose caregiv-
ers could not provide a full history, were excluded from
the study.

Sample size determination and technique

All patients attending the physiotherapy centre of the
Orotta National Referral and Teaching Hospital, includ-
ing new referrals during the study period were eligible for
recruitment.

Outcome definition measurement
CP: Patients who fulfil the diagnostic criteria of the
WHO and SCPE [19, 20].

Epilepsy is defined as a condition of unprovoked recur-
rent seizures. The classification of epilepsy in this study
was based on seizure description alone, according to the
International Classification of Epileptic Seizures of 1981
[21].



Kibrom et al. BMC Pediatrics (2024) 24:458

Speech and language impairments were explained as
an inability to use specific words, as well as their compre-
hension of the child’s maternal language.

Perinatal period: The duration from the 28th week of
gestation to the first seven days after birth was consid-
ered a perinatal period [14, 22].

Data collection tool and approach

A structured, pretested, and pre-coded questionnaire
(Additional file 1) was adopted upon review of similar
questionnaires [14, 19] and was used to interview the
caregivers on socio-demographic data, and history of the
pregnancy, birth, and post neonatal incidents. The inter-
view was conducted by medical doctors appropriately
trained on how to use the questionnaire. Prenatal risk
factors included maternal alcohol consumption, smoking,
fever/infection, malaria, or abnormal bleeding during
pregnancy. Perinatal factors comprised of information on
the place of delivery, complications during delivery, pre-
maturity, fetal presentation, and other notable events. As
the APGAR score nor the arterial blood gas analysis of
all the study participants could be attained, mothers were
questioned on how fast their child cried at birth, and the
requirement for respiratory resuscitation as a proxy indi-
cator of perinatal asphyxia. Furthermore, potential post
neonatal incidents leading to CP were sought and infor-
mation on co-morbidities was investigated. This included
epilepsy, feeding problems, skin lesions related to pres-
sure sores, and speech and language impairment. School
attendance rate and performance of the children with CP
were asked as well.

Similar to other studies, a three-step inclusion/exclu-
sion criteria were used [14, 23] (Additional file 2). In the
first step, children were screened by the principal inves-
tigator (YK) using two questions from the ten WHO
Screen Questions (Questions 1 and 5) that correlate
with motor disability [20]. Next, each one of those who
screened positive on the two WHO screening questions
underwent further assessments by one of the four attend-
ing physicians, i.e. YK, ET, and other two medical doc-
tors, assisted by an observer flow chart, adapted from the
‘Decision Tree’ in SCPE [19]. Finally, all the children were
reassessed by either one of the senior pediatricians (ZO
or MM), deciding their inclusion or exclusion.

Once the definition of CP and other inclusion criteria
were fulfilled, the children were subtyped according to
their predominant movement disorders using the clas-
sification tree of the SCPE [19], and the subtypes were
verified by the senior pediatricians (ZO & MM). The sub-
types were (a) bilateral spastic CP; (b) unilateral spastic
CP; (c) dyskinetic CP and (d) ataxic CP subtypes. Bilat-
eral spastic CP was further classified into spastic diple-
gic CP and quadriplegic CP. The severity of gross motor
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function impairments was classified with the Gross
Motor Function Classification System (GMFCS) [6, 24].

The study interviews were conducted in the local lan-
guage (Tigrigna) after explaining the aim of the study
and obtaining informed consent. None of the caregivers
of the included children with CP declined consent. All
ethical and professional considerations were followed
throughout the study to keep the data in strict confi-
dence. The principal investigator (YK) checked on-site
for the completeness of the collected data.

Statistical analyses
Data were entered into the Statistical Package for Social
Sciences (SPSS) version 26 for statistical analysis. It was
checked twice and cleaned to minimize keying errors.
Descriptive statistics were performed as appropriate to
characterize the sociodemographic characteristics; ante-
natal, perinatal, and postnatal risk factors; CP subtypes;
GMECS levels; and the associated comorbidities. Dif-
ferences in proportions were evaluated using chi-square
statistics and logistic regression, both at univariate and
multivariate levels. P-values<0.05 were considered sta-
tistically significant.

The STROBE checklist for cross-sectional studies [25]
was used to appropriately report the study. (Additional
file 3)

Results

In total, 153 children were screened and 84 were included
in the study. Most children were referred from their local
hospitals, while some were self-referrals. Sixty-nine chil-
dren were excluded for several reasons detailed below.
Two children had no motor problems; 20 children were
out of age limits (17 were less than two years and three
were above 12 years); 39 children did not fulfill the cri-
teria or definition of CP; four children’s caregivers were
unable to provide the full history; and four discontinued
the physiotherapy before completing the assessment. The
enrolment flow chart is depicted in Fig. 1.

Sociodemographic characteristics of the study participants
The median age of the study participants was 5-years
[IQR: 3.8], with an equal distribution of males and
females. The majority of the caregivers were married,
housewives, and had completed some level of formal
education (92.9%). In most of the participants’ house-
holds, the father’s salary was the main source of income,
and mothers were the primary caregivers in 87% with
an average of two other children living in the house. The
sociodemographic characteristics of the study partici-
pants are presented in Table 1.
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Children screened for eligibility
(n=153)
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Children excluded due to failure

Children eligible for the study
(n=92)

»|  tomeet the inclusion criteria
(n=61)

Children excluded due to lost to

Children included in the study
(n=84)

Fig. 1 Summary of the study participants’enrolment

Table 1 Sociodemographic characteristics of children with
cerebral palsy visiting Orotta National Referral and Teaching

p| follow-up and incomplete history
(n=8)

Table 2 Distribution of cerebral palsy subtypes and Gross Motor
Function Classification System levels in children with cerebral

Hospital palsy visiting Orotta National Referral and Teaching Hospital
Characteristics N (%) CP subtype N (%)
Age (median in years [IOR]) 51[3.8] Hemiplegic CP 19 (22.6)
Sex Diplegic CP 5(6)
Female 42 (50) Quadriplegic CP 43 (51.2)
Male 42 (50) Ataxic CP 4(4.8)
Caregiver’s Marital status Dyskinetic CP 12 (14.3)
In marriage 68 (81) GMFCS level N (%)
Out of marriage 16 (19) | 0
Caregiver’s education level Il 19(22.6)
None 6(7.1) M1l 28(333)
Preschool to middle school 34 (40.5) % 19(22.9)
Secondary and above 44 (52.4) V 17 (20.2)
Caregiver’s occupation
Housewife 64 (76.2)
Self employed 9(107) Clinical subtypes and severity of gross motor comorbidities
Hired 11(3.0) Quadriplegic CP was the most common subtype (51.2%)
Main source of income followed by unilateral (hemiplegic) CP (22.6%), and dys-
Both parents 13(15.5) kinetic CP (14.3%). Slightly more than two-fifth of the
Father mainly 41 (488) children (43.1%) had severe gross motor impairment
Family support 17 (20.2) GMECS level IV-V. Table 2 shows the distribution of CP
Charity 8(9.5) subtypes and GMFCS levels.
Self 5(6.0)
Children living with CP child (n) 2 Antenatal, perinatal, and postnatal risk factors of the study

participants
The median mothers’ age was 29 years [IQR: 8]. None of
the mothers had the habit of smoking or drinking alcohol.
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From 13 different antenatal risk factors for CP considered
in the study, infection during pregnancy, estrogen/pro-
gesterone use, and poor nutrition during pregnancy were
the highest recorded possible antenatal risk factors.

To have an insight of the influence of perinatal period
on CP development, information on several risk factors
was collected. In this study, nine children (11.9%) were
delivered at home. Most children (96.4%) were single-
tons, and out of the two twin deliveries, one child died
in the neonatal period. Of the participants, one-tenth
were born preterm. The duration of labor was less than
24 h in 92.9%, and PROM was recorded in 10.7% of cases.
Out of all the mothers, 38.1% reported difficulty during
labor and/or delivery (problems such as prolonged or
obstructed labor, PROM, antepartum hemorrhage etc.)
Breathing support was given to 35.7% of the children
immediately after birth, and 53.3% of cases were admit-
ted to the neonatal intensive care unit (NICU) within
24 h of birth, with an average of 5 days stay. Only one
child was born with less than 1 kg. During the perinatal
period, almost half of the children (47.6%) had trouble
feeding and 14% of the participants had seizures. Out of
the whole study participants, 52.4% of the children either
did not cry within five minutes and/or needed breathing
resuscitation immediately after birth.

Trouble feeding (28.6%), jaundice (6%), and difficulty
breathing (10.7%) were found to occur less during the
postnatal period than the perinatal period. On the other
hand, the occurrence of infection (26.2%) and seizure
(20.2%) was higher in the postnatal period. Table 3 shows
the commonly reported risk factors in children with CP.

Comorbidities associated with the CP

The majority of the study participants (64.3%) had feed-
ing problems, trouble with chewing (44%), and swallow-
ing (39.3%). Of all the CP patients, 47.6% had to be fed
by their caregivers, and 40.5% could only eat food with
liquid or semisolid consistency, making them unable to
eat regular family food.

Only 8.3% of the study participants could express
themselves with no problem. The remaining had speech
problems with more than half having severe speech dis-
ability, communicating only with vocalization and/or
crying. On the other hand, a greater percentage of the CP
patients (62.6%) had little to no problem understanding
when their caregivers spoke to them. School attendance
was not common amongst CP patients with only 15.5%
attending and most of them performed lower than their
peers.

Almost half of the participants (46.4%) had at least one
episode of seizure in their lifetime, with most suffering
from generalized tonic-clonic seizure. Of those patients,
41% were on anti-epileptic medication. Table 4 shows the
distribution of comorbidities associated with the CP.
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To explore the influence of demographic characteristics
on the CP subtype and GMECS, chi-square and Fischer’s
exact test were performed. Among the 11 variables tested
(such as gender, caregivers’ educational level...etc), none
were found to be associated with the CP subtype. How-
ever, two variables, sex and education level, were sig-
nificantly associated with the GMFCS level. To further
determine the direction and magnitude of the influence
of those found to be significant in the chi-square test,
multivariate logistic regression was conducted. Females
were almost three times more likely to have a severe
gross motor function GMECS level IV/V than males
(AOR: 2.70; 95% CI: 1.08—6.72; p-value=0.033.) (Table 5).

Discussion

This study found spastic CP, dominated by quadriplegic
CP, to be the most common CP subtype, a finding con-
sistent with other studies done in LMICs [2, 3, 17, 18,
26, 27]. Additionally, most children had moderate to
severe disability, with GMFCS level III through V, simi-
lar to other hospital-based cross-sectional studies done
in LMICs [2, 3, 28]. On the contrary, less severe disabil-
ity was dominant in population studies done in Bangla-
desh [5] and Uganda [29]. The reason that most of the
CP patients fell under the category of severe gross motor
function can be partly explained by the fact that caregiv-
ers usually tend to bring the severely affected children to
a higher health facility or due to the fact that caregivers
delay in bringing their children to a hospital, by which
time the motor function might have worsened. Another
reason might also be that the rehabilitative treatment
given in LMIC is not in line with most international
guidelines. This study also illustrated that females had
worse motor functional abilities although a recent lit-
erature review found that the statistically significant dif-
ference in severity of motor outcomes based on sex is
minimal [12]. Hence, a further population-based study
is necessary to investigate whether females tend to have
worse motor functional disabilities. This study also
showed an equal male to female distribution in contrary
to other literatures which showed a male predominance
(2,3, 12, 18, 28-30].

Even though none of the antenatal risk factors was
found to be significantly associated with the incidence
of CP, infection, estrogen/progesterone use, poor mater-
nal nutrition due to severe hyperemesis, and high-blood
pressure during pregnancy were prominently recorded
in this study. Infections mainly of the genitourinary tract
and possibly TORCH infections could also have played a
role as they were reported more often than in some other
studies [2, 31]. It was also noted that 10.1% of the study
participants were born preterm. This finding was compa-
rable to other studies done in other LMICs, such as Nige-
ria and Benin as opposed to HIC where preterm birth is
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Table 3 Common risk factors of children with cerebral palsy visiting Orotta National Referral and Teaching Hospital
Prenatal Perinatal Postnatal
Risk factor N (%) Risk factor N (%) Risk factor N (%) B
Mother’s age 29 (8] Place of birth Trouble feeding 24 (28.6)
(Median in years [IQR]) Hospital 64 (76.2) Infection® or fever 22 (262)
Father’s age 38[12] Clinic 9(11.9) Seizures 17 (20.2)
(Median in years [IQR]) Home 9(11.9 Head trauma 11(13.1)
Alcohol intake and smoking habit 0 Single birth 80 (95.2) Difficulty breathing 9(10.7)
Twin delivery 3(3.6) Jaundice 5(6.0)
High blood pressure 7 (8.3) Death of a twin 1(1.2)
Diabetes 1(1.2) Gestational age
Infection during pregnancy 37 (44.1) Term 71(89.9)
Bleeding during pregnancy 4(4.8) >3 weeks early 8(10.1)
Injuries during pregnancy 6(7.1) Prolonged rupture of membrane 9(10.7)
Poor Nutrition 9(10.7)
Thyroid treatment 0 Duration of labor
Estrogen/progesterone use 16 [19] <24h 78 (96.3)
History of epilepsy 1(1.2) >24h 3(3.7)
Problems conceiving 5(6.0) Delivered by
Midwife 56 (66.7)
Doctor 15(17.9)
Traditional birth attendant 5(6)
Family 4(4.8)
Others 3(3.6)
Mode of delivery
SVD 65 (77.4)
Elective C/S 2(24)
ERC/S 11(13.1)
Instrumental delivery 4(4.8)
Difficulty in labor 32(38.1)
Baby crying after 5 min of delivery 36 (42.9)
Breathing support 30 (35.7)
Baby needed help in the first 24 h 37 (44)
Duration of NICU stay (Median in days [IQR]) 5[12]
Birth weight 281[1.1]
(Median in Kg [IQR])
Events in the first 7 days of delivery
Trouble feeding 40 (47.6)
Seizure 12 (14.3)
Jaundice 12 (14.3)
Infection or fever 7(8.3)
Difficulty breathing 26 [31]

*Infection includes meningitis, encephalitis, and septicemia.

the main risk factor for CP constituting around 40%
of the CP cases [2, 3, 5, 29]. The high number of moth-
ers who recounted difficulty during labor, along with
more than half of children who suffered from possible
asphyxia points to perinatal factors as the main cause of
CP in this setting and other LMICs. Post-neonatal CP in
HIC is usually due to head injury followed by infections
[32, 33]. In contrast, infections and kernicterus are the
major cause of postnatal cases of CP in LMICs. In this
study, infection and seizures were reported as the main

postnatal risk factors of CP, although seizures can also be
a consequence of CP [34, 35].

There were multiple comorbidities associated with CP,
epilepsy being the most common one. Seizures occurred
in almost half of the children - a finding comparable to
a population study done in Uganda, and Nigeria. How-
ever, it was higher than that of Benin (18.8%), North
India (32%) and Gujranwala- Pakistan (36.2%) [2, 3, 17,
26]. Almost two-thirds of the children in this study had
problems with feeding, mostly swallowing and chewing.
This number might be underestimated as caregivers may
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Table 4 Comorbidities in children with cerebral palsy visiting
Orotta National Referral and Teaching Hospital

Comorbidity N (%)
Previous history of seizure 39 (46.4)
GTCT seizure 19 (22.6)
Partial seizure 13(15.5)
Complex seizure 4(4.8)
Other 3(3.6)
Consistency of feeds
Liquids only 3(3.6)
Semi-Solids only 31(36.9)
No problem 50(59.5)
Self-feeding
Skillfully 19 (22.6)
Unskilled 25(29.8)
Must be fed 40 (47.6)
No feeding problems 30 (35.7)
Swallowing problems 33(39.3)
Chewing problems 37 (44)
Vomiting 4(4.8)
Drooling 25(32.1)
School attendance 13(15.5)
As per age 3(3.6)
Lower than peers 10(11.9)
School performance
Average 6(7.1)
Less than average 6(7.1)
Above average 1(1.2)
Mode of communication
Nonverbal 36 (42.9)
Verbal and nonverbal 48 (57.2)
Table 5 Multivariable association of GMFCS level with
demographic characteristics
Variable AOR 95% Cl p-value
Sex
Female 2.70 1.08-6.72 0.033
Male Ref
Educational level
Junior and below 0.78 0.18-1.10 0.078
Secondary and above Ref

Ref: reference category

not notice the severity of their child’s feeding problem
[36, 37]. Schooling of children with disabilities presents
a serious challenge in LMICs. This study showed that
84.5% of the study participants did not attend school
inferring how the majority of children with disabilities
are not in school. Of those who do attend, almost all of
them are in classes lower than their age group. Other
LMICs report similar findings, with 70% of the CP cases
not attending school in Ethiopia and only 23.7% going to
school in Benin [2, 3].

The findings of this study have outlined the following
implications: perinatal factors, mostly birth asphyxia,

Page 7 of 9

were highly reported. These perinatal factors are usu-
ally associated with cortical or basal ganglia injuries and
affect children more severely than periventricular lesions
[2, 38]. Perinatal risk factors which are the leading risk
factors in LMICs are preventable through timely and
appropriate interventions. Thus, this study highlights the
need for hospital deliveries, better fetal monitoring dur-
ing labor, and early intervention in the face of any com-
plications; since the few hours from the onset of labor
to delivery might define how the entire family lives for
the rest of their lives [39]. Mothers also need to be well
educated on identifying the early symptoms and signs
of infection and jaundice. CP creates a lot of hardships
for both the patients and their families due to the motor
disabilities and the associated problems such as seizures,
and feeding and speech problems. Besides, it is impor-
tant to note that nutritional rehabilitation could help
improving the child’s quality of life and functional ability
[36, 40]. These findings, therefore, emphasize the neces-
sity to strengthen the social welfare sector of the nation
to greatly improve the living conditions of children with
CP.

Limitations of the study

Although this study used contemporary international
systems for the diagnosis of CP and assessment of motor
function level to make it standard and comparable with
other studies done worldwide, it has the following limi-
tations. The severity of the CP might be overestimated
since the study was conducted at Orotta National Referral
and Teaching Hospital; a hospital more prone to receive
severe cases. The burden and restrictions of COVID-19
have also played a role in decreasing the total number
of CP patients visiting the hospital. Another limitation
was that much of the information on risk factors and
associated comorbidities was based on interviews of the
caregivers which could lead to recall bias. Finally, as the
study was conducted in a single hospital, caution should
be exercised while generalizing the findings. Population-
based and longitudinal studies should be conducted for
proper representation and to obtain a profound under-
standing of CP in Eritrea.

Conclusions

The clinical profile of the CP patients was found to be
dominated by spastic sub-type and moderate to severe
disability. It was outlined that perinatal risk factors are
the most common risk factors of CP. Hence, strength-
ening maternal and child healthcare systems is recom-
mended to minimize occurrences of the preventable
risk factors, and subsequently the burden of permanent
disability. It is also recommended to establish standard-
ized and continuously updated CP registers, and conduct
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a population-based study to determine the prevalence,
incidence, and other epidemiological features of CP.

Abbreviations

AOR Adjusted Odds Ratio

APGAR Activity, Pulse, Grimace, Appearance, Respiratory

cl Confidence Interval

Ccp Cerebral Palsy

HIC High-income Countries

IQR Interquartile range

LMIC Low- and Middle-Income Countries

GMFCS Gross Motor Functional Classification System

NICU Neonatal Intensive Care Unit

PROM Prolonged Rupture of Membrane

SCPE Surveillance for Cerebral Palsy in Europe

SD Standard Deviation

SPSS Statistical Package for Social Sciences

STROBE  The Strengthening the Reporting of Observational Studies in
Epidemiology

TORCH Toxoplasmosis, Other infections, Rubella, Cytomegalovirus, HIV

WHO World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512887-024-04938-1.

Supplementary Material 1
Supplementary Material 2

Supplementary Material 3

Acknowledgements

The authors are thankful to the respondents and children who participated in
the assessments, the staff of the physiotherapy center at the Orotta National
Referral and Teaching Hospital especially Ghebrehiwet T. Bulla, Nurse Almaz,
Nurse Niat, and Nurse Betiel for their heartfelt assistance. We would also like to
thanks the medical director of Orotta Pediatric Referral and Teaching Hospital
Prof. Tsigereda, and Nurse Tesfagabir and Akberet from the department of card
room for their cooperation in retrieving the medical records of the children.
Additionally, the authors extend their gratitude to Dr. Temesghen Asmelash,
Dr. Yosan Gebremichael, Dr. Kemer Ibrahim, Dr. Michael Haileab, Mr. Elias
Teages, and Mr. Eyasu H. Tesfamariam for their professional and technical
assistance.

Author contributions

YK designed the study, prepared the questionnaire, provided oversight of
fieldwork and data quality control, extracted the data, collected, interpreted
the analysis, and drafted and wrote the manuscript. ET designed the study,
collected data, interpreted the analysis and drafted and wrote the manuscript.
Z0 and MM were the senior pediatric neurologist and general pediatrician,
respectively who oversaw the study, reassessed the participants for inclusion
or exclusion, and reviewed the manuscript. ST did the analysis, contributed to
the conceptualization of the results, and reviewed the manuscript. All authors
approved the final manuscript and agreed to be accountable for all aspects of
the work.

Funding
There was no source of funding for the study or manuscript preparation.

Data availability

The complete dataset used and/or analyzed during the current study are
available from the corresponding authors and can be accessed upon a
reasonable request.

Page 8 of 9

Declarations

Ethics approval and consent to participate

Ethical clearance was obtained from the Ministry of Health Research

Ethics and Protocol Review Committee (reference number: 26/02/2020).
Respondents were informed about the purpose of the study and the
information required from them. Written informed consents were obtained
from primary caregivers. All information obtained was kept in strict
confidence, all personal data were de-identified and disseminated at
aggregate level.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 21 December 2023 / Accepted: 9 July 2024
Published online: 18 July 2024

References

1. Ekanem PE, Nyaga AC, Tsegay N, Ebuy H, Imbusi EA, Ekanem R et al. Determi-
nants of cerebral palsy in pediatric patients in Northern Ethiopia: a hospital-
based study. Neurol Res Int. 2021.

2. Sogbossi ES, Houekpetodji D, Kpadonou TG, Bleyenheuft Y. A cross-sectional
study of the clinical profile of children with cerebral palsy in Benin, a west
African low-income country. J Child Neurol. 2019;34(13):842-50.

3. Tsige S, Moges A, Mekasha A, Abebe W, Forssberg H. Cerebral palsy in chil-
dren: subtypes, motor function and associated impairments in Addis Ababa,
Ethiopia. BMC Pediatr. 2021,21:1-11.

4. Barkoudah E, Glader L. Cerebral palsy: Epidemiology, etiology, and preven-
tion. 2019.

5. Khandaker G, Muhit M, Karim T, Smithers-Sheedy H, Novak |, Jones C, et al.
Epidemiology of cerebral palsy in Bangladesh: a population-based surveil-
lance study. Dev Med Chile Neurol. 2019;61(5):601-9.

6. Sankar C, Mundkur N. Cerebral palsy-definition, classification, etiology and
early diagnosis. Indian J Pediatr. 2005;72:865-8.

7. Kliegman RM, Behrman RE, Stanton BF, St Geme JW III, Schor NF. Nelson
textbook of pediatrics. 20th ed. Elsevier; 2016. p. 3473.

8. Abas O, Abdelaziem F, Kilany A. Clinical spectrum of cerebral palsy and associ-

ated disability in South Egypt: a local survey study. Macedonian J Med Sci.
2017;5(1):37.

9. Jan MM. Cerebral palsy: comprehensive review and update. Ann Saudi Med.
2006,26(2):123-32.

10.  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
Chile Neurol. 2013;55(6):509-19.

11. Smithers-Sheedy H, McIntyre S, Gibson C, Meehan E, Scott H, Goldsmith S et
al. A special supplement: findings from the Australian Cerebral Palsy Register,
birth years 1993 to 2006. 2016;58:5-10.

12. Romeo DM, Venezia |, Pede E, Brogna C. Cerebral palsy and sex differ-
ences in children: a narrative review of the literature. J Neurosci Res.
2023;101(5):783-95.

13. Mclntyre S, Goldsmith S, Webb A, Ehlinger V, Hollung SJ, McConnell K, et al.
Global prevalence of cerebral palsy: a systematic analysis. Dev Med Chile
Neurol. 2022;64(12):1494-506.

14.  Kakooza-Mwesige A, Forssberg H, Eliasson A-C, Tumwine JK. Cerebral palsy
in children in Kampala, Uganda: clinical subtypes, motor function and co-
morbidities. BMC Res Notes. 2015;8:1-10.

15. Cruz M, Jenkins R, Silberberg D. The burden of brain disorders. Science.
2006;312(5770):53.

16.  Ogbe Z, Nyarango P, Mufunda J. Pattern of neurological diseases as seen in
outpatient children: the experiences from Orotta Referral Hospital Asmara,
Eritrea. J Eritrean Med Association. 2006;1(1).

17. AliZ,Umar S, Shah AA, Basit A, Oneeb A, Irfan HM. Frequency of various types
of cerebral palsy amongst the admitted children at a tertiary care hospital
and retrospective etiologic analysis on the basis of history, examination and
laboratory support. Pakistan J Med Health Sci. 2017;11(1):75-9.


https://doi.org/10.1186/s12887-024-04938-1
https://doi.org/10.1186/s12887-024-04938-1

Kibrom et al. BMC Pediatrics

20.

21

22.

23.

24,
25.

26.

27.

28.

29.

30.

(2024) 24:458

Van Toorn R, Laughton B, Van Zyl N, Doets L, Elsinger F. Aetiology of cerebral
palsy in children presenting at Tygerberg Hospital. South Afr J Child Health.
2007;1(2):74-7.

Cans C. Surveillance of cerebral palsy in Europe: a collaboration of cerebral
palsy surveys and registers. Dev Med Chile Neurol. 2000;42(12):816-24.
Durkin M, editor. Editor measurement of childhood disabilities in population
studies. United Nations Seminar on measurement of disability; 2001.
Angeles D. Proposal for revised clinical and electroencephalographic clas-
sification of epileptic seizures. Epilepsia. 1981;22(4):489-501.

Nguyen RH, Wilcox A. Terms in reproductive and perinatal epidemiology: 2.
Perinatal terms. J Epidemiol Community Health. 2005;59(12):1019-21.
Almuneef AR, Aimajwal A, Alam |, Abulmeaty M, Bader BA, Badr MF, et al.
Malnutrition is common in children with cerebral palsy in Saudi Arabia—a
cross-sectional clinical observational study. BMC Neurol. 2019;19:1-10.
Minciu I. Clinical correlations in cerebral palsy. Maedica. 2012;7(4):319.

Von EIm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke
JPJTL. The strengthening the reporting of Observational studies in Epidemiol-
ogy (STROBE) statement: guidelines for reporting observational studies.
2007,370(9596):1453-7.

Singhi PD, Ray M, Suri G. Clinical spectrum of cerebral palsy in North India—
an analysis of 1000 cases. J Trop Pediatr. 2002;48(3):162-6.

Duke R, Torty C, Nwachukwu K, Ameh S, Kim M, Eneli N, et al. Clinical features
and aetiology of cerebral palsy in children from Cross River State, Nigeria.
Arch Dis Child. 2020;105(7):625-30.

Chaudhary S, Bhatta NK, Poudel P, Agrawal J, Kalawar RPS, Jayswal JP. Profile
of children with cerebral palsy at a tertiary hospital in eastern Nepal. BMC
Pediatr. 2022;22(1):1-6.

Kakooza-Mwesige A, Andrews C, Peterson S, Mangen FW, Eliasson AC, Forss-
berg H. Prevalence of cerebral palsy in Uganda: a population-based study.
Lancet Global Health. 2017;5(12):e1275-82.

Romeo DM, Sini F, Brogna C, Albamonte E, Ricci D, Mercuri E. Sex differences
in cerebral palsy on neuromotor outcome: a critical review. Dev Med Chile
Neurol. 2016;58(8):809-13.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 9 of 9

Frank R, Garfinkle J, Oskoui M, Shevell M. Clinical profile of children with
cerebral palsy born term compared with late-and post-term: a retrospective
cohort study. BJOG: Int J Obstet Gynecol. 2017;124(11):1738-45.

Blair £, Watson L, O'Kearney E, D'’Antoine H, Delacy MJ, Group ACPR. Compar-
ing risks of cerebral palsy in births between Australian indigenous and non-
indigenous mothers. Dev Med Chile Neurol. 2016;58:36-42.
Smithers-Sheedy H, McIntyre S, Gibson C, Meehan E, Scott H, Goldsmith S, et
al. A special supplement: findings from the Australian Cerebral Palsy Register,
birth years 1993 to 2006. Dev Med Chile Neurol. 2016;58:5-10.

Lagunju IA, Fatunde O.The child with cerebral palsy in a developing country—
diagnosis and beyond. J Pediatr Neurol. 2009;7(4):375-9.

Ogunlesi T, Ogundeyi M, Ogunfowora O, Olowu A. Socio-clinical issues in
cerebral palsy in Sagamu, Nigeria. South Afr J Child Health. 2008;2(3).

Gangil A, Patwari A, Aneja S, Ahuja B, Anand V. Feeding problems in children
with cerebral palsy. Indian Pediatr. 2001,38(8):839-46.

Speyer R, Cordier R, Kim JH, Cocks N, Michou E, Wilkes-Gillan S. Prevalence

of drooling, swallowing, and feeding problems in cerebral palsy across the
lifespan: a systematic review and meta-analyses. Dev Med Chile Neurol.
2019,61(11):1249-58.

Himmelmann K, Uvebrant P. Function and neuroimaging in cerebral palsy: a
population-based study. Dev Med Chile Neurol. 2011;53(6):516-21.

Mclntyre S, Taitz D, Keogh J, Goldsmith S, Badawi N, Blair E. A systematic
review of risk factors for cerebral palsy in children born at term in developed
countries. Dev Med Chile Neurol. 2013;55(6):499-508.

Dahlseng MO, Finbraten AK, Juliusson PB, Skranes J, Andersen G, Vik T. Feed-
ing problems, growth and nutritional status in children with cerebral palsy.
Acta Paediatr. 2012;101(1):92-8.

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



	﻿Clinical profile and associated comorbidities of cerebral palsy in children visiting Orotta National Referral Hospital, Eritrea: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and area
	﻿Study population
	﻿Sample size determination and technique
	﻿Outcome definition measurement
	﻿Data collection tool and approach
	﻿Statistical analyses

	﻿Results
	﻿Sociodemographic characteristics of the study participants
	﻿Clinical subtypes and severity of gross motor comorbidities
	﻿Antenatal, perinatal, and postnatal risk factors of the study participants
	﻿Comorbidities associated with the CP

	﻿Discussion
	﻿Limitations of the study

	﻿Conclusions
	﻿References


