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ABSTRACT 

Background: The importance of studying cere- 
bral palsy comes from the fact that, this disorder 
imposes huge burden families psychologically, 
emotionally, financially and socially. Moreover, 
it imposes a major burden on the National Health 
System because it is simply a chronic disorder, 
which needs a continuous care and multiple fi- 
nancial resources. At the same time, it needs 
collaborative efforts and team work between 
many parties and organizations for a good man- 
agement and rehabilitation. In Iraq, risk factors 
of cerebral palsy have not been explored before. 
Our study objective was to measure the asso-
ciation between, maternal factors, foetal and 
early neonatal factors, and occurrence of cere-
bral palsy among Iraqi children. Postnatal risk 
factors of cerebral palsy were excluded in our 
study. Methods: We did a retrospective case- 
control study in Baghdad-Iraq. The place of study 
was The Central hospital of Children of Baghdad. 
Cases and controls were fully investigated (ret- 
rospectively) for the risk factors of cerebral 
palsy using a self-administered questionnaire. 
The sample size was 300. Number of cases in 
our study was 100 while the number of controls 
in our study was 200. Results and Conclusion: 
84% of the mothers of Cerebral Palsy children 
were employed compared to 49% of the mothers 
of normal children who were employed (P value 
0.00). After using a multiple logistic regression 
model, the final adjusted odd ratios included 6 
variables which were, employment of mother 
(OR 8.05, 95% CI 0.98 - 6.62), Primigravida (OR 
0.24, 95% CI 0.10 - 0.60), gender of the child (OR 
0.15, 95% CI 0.04 - 0.51), asphyxia (OR 10.58, 
95% CI 3.59 - 31.21), hypoglycemia (OR 40.99, 
95% CI 6.93 - 242.27) and hypocalcaemia (OR 

27.91, 95% CI 2.04 - 380.96). Our study came to a 
conclusion that neonatal asphyxia, hypoglyce- 
mia and hypocalcaemia were still the major risk 
factors for cerebral palsy In Iraq.  
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1. INTRODUCTION 

Cerebral palsy (CP) is a symptom complex, rather than 
a specific disease. The most recent consensus definition 
states that cerebral palsy is an “umbrella term covering a 
group of non-progressive, but often changing, motor im- 
pairment syndromes secondary to lesions or anomalies of 
the brain arising in the early stages of its development”. 
Cerebral palsy is one of the most chronic conditions 
which may lead to disability in childhood. The preva- 
lence of cerebral palsy is 1.2 - 2.5 per 1000 live births 
although, the rates vary from country to country and also 
within the countries [1].  

Cerebral palsy refers not to a single condition but to a 
number of different and varied chronic conditions. The 
traditional definition of cerebral palsy is a non-progres- 
sive impairment in movement or posture caused by in- 
jury or anomaly of the developing brain [2].  

It is the most common neuro motor developmental 
disability of childhood, affecting as many as 8000 to 
12,000 children born in the USA each year, correspond- 
ing to a prevalence rate of between 2 and 3 per 1000 
children [3].  

Recent improvements in neonatal care have not re- 
sulted in a decline in the overall prevalence of cerebral 
palsy and, in fact, greater numbers of very preterm, very 
low birth weight infants are surviving with cerebral palsy 
and other developmental problems. 

Cerebral palsy is a condition which occurs due to an- 
tenatal, neonatal or postnatal causes. Therefore, the em- 
phasis would mainly be on the availability of a functional 
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and efficient antenatal care and on the availability of a 
well-equipped neonatal care units and services to avoid 
the problem of having babies with cerebral palsy. We 
were aiming that; this study would highlight the need for 
more emphasis on antenatal and neonatal care services in 
Iraq. We also hoped that, this study could detect the real 
association between the hypothesized risk factors and the 
occurrence of cerebral palsy among mothers of CP and 
CP children born in Baghdad. Last but not least, we 
thought that, this study would give an explanation for the 
increasing incidence and prevalence of cerebral palsy 
among Iraqi children.  

In Iraq, neonatal care services are facing a challenging 
situation especially in the rural and remote areas in the 
south of the country. These factors have all contributed to 
the increased percentage of children born with many 
health disorders in Iraq. However, shortages in studies 
exploring the actual numbers and prevalence of these 
health problems have not helped those under privileged 
population get the proper attention they need. Cerebral 
palsy was one of those disorders which witnessed an 
increasing trend of incidence after 1990 in Iraq. Those 
disorders which were classified as chronic disorders did 
not get the full sponsorship of the government at that 
time as the priority in health care services was shifted 
towards more acute health problems. At the same time, 
the national income was also shifted towards military 
spending in favorite of spending on other sectors of 
community like health and education. Exact numbers of 
the magnitude of cerebral palsy problem in Iraq is not 
available, so hopefully, this study would help give some 
highlights on the problem of Cerebral palsy in Iraq.  

1.1. Maternal and Obstetric Risk Factors of 
CP 

Maternal and obstetric factors have been discussed in 
many studies before as potential risk factors for CP. In 
Iraq however, we don’t have any study before about any 
possible correlation between maternal, obstetric or foetal 
risk factors with occurrence of CP. The antenatal period 
extends from conception to the time of birth. Disabling 
problems can occur at any point in the developmental 
process between those two events [2].  

These maternal risk factors and their correlation with 
occurrence of CP have been highlighted in few studies 
around the world. In one study, a researcher has found 
that, of the 6,145,357 deliveries examined during the 
study 8946 cases of CP were identified (1.45 per 1000 
live births). In both CP groups, there were significantly 
increased risks of CP related to advanced maternal age 
(>40 y) and increasing parity; Pregnancy risk factors (e.g. 
chronic hypertension and preeclampsia). Gestational (but 
not pre gestational) diabetes increased the risk in term 

babies by 19% vs. controls. Maternal infection was seen 
more frequently in term cases of CP. Intra partum ad- 
verse events likely to be associated with CP (all of which 
have been documented in past studies) were: foetal dis- 
tress (19.7% in all CP cases, vs. 7.7% in controls, P < 
0.0001); birth trauma (7.8%, vs. 4.8% in controls, P < 
0.0001); placental abruption (5.7%, vs. 0.9% in controls, 
P < 0.0001); mild-severe birth asphyxia (5.7%, vs. 0.4% 
in controls, P < 0.0001); cord prolapse (1.5%, vs. 0.3% 
in controls, P < 0.0001); and uterine rupture during labor 
(0.8%, vs. 0.06% in controls, P < 0.0001). Overall, chil- 
dren with CP had a significantly greater rate of one or 
more of these events than controls (31.3%, vs. 12.9%, P 
< 0.0001) [4]. 

In 1993, one researcher added on a hypothesis put 
forth by Adinolfi that, maternal infection during preg- 
nancy might lead to neurologic impairment and the de- 
velopment of CP via cytokines by suggesting that cyto- 
kines contribute not only to neurologic impairment, but 
to preterm birth as well. This prenatal hypothesis re- 
garding the etiology of CP has later on come to be 
known as the inflammatory/cytokine hypothesis [5]. 

Infection/inflammation might appear in the form of 
intrauterine infection (chorioamnionitis) as well as extra 
uterine infection, that is, pyelonephritis and other forms 
of maternal infection. Chorioamnionitis, either clinical or 
subclinical, is a well-known risk factor for CP [6].  

Another researcher has recently been studying the 
correlation between chorioamnionitis and cerebral palsy 
in a Meta-analysis study. Twelve of the 15 studies had 
data on the association between clinical chorioamnionitis 
and cerebral palsy with an OR that ranged from 0.9 to 
5.8 [7].  

Multiple gestations encompass several antenatal com- 
plications including preterm labor, death of a co-twin, 
growth restriction, and birth defects of one or more fe- 
tuses. All of these events or occurrences can be associ- 
ated with CP. In addition, twins are known to be at a 
higher risk of developing CP than singleton gestation 
[8,9]. 

In one study, and using the Western Australia CP 
Register from 1980 to 1989 to investigate the rates of CP 
in twins and triplets. They mentioned that, twins were at 
higher risk for developing CP than singletons, with the 
risk of a child having CP being 0.2%, 1.3%, and 7.6% 
for singleton, twin, and triplet pregnancies, respectively 
[10]. 

Using the Scottish Register and Scottish Morbidity 
Record for 1984 to 1990 to look for etiologic factors and 
patterns of CP in multiples and singletons, one team of 
researchers found that of the 646 children with CP in- 
cluded in the study for analysis, twins were 4.8 times 
more likely to develop CP. The CP prevalence per 1000 
neonatal survivors for singletons was 1.32 (95% confi- 
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dence interval: 1.22 - 1.44) and for twins it was 6.39 
(95% confidence interval: 4.97 - 8.22) [11]. 

1.2. Foetal and Neonatal Risk Factors of CP 

The perinatal period is the time immediately before 
and after birth. Disabilities originating from this time 
period are primarily biomedical ones. They may result 
from many causes like, drugs taken during labour and 
delivery, prematurity, injury, oxygen deprivation, or in- 
fections acquired during the way through the birth canal. 

There was one very interesting study, which was try- 
ing to determine the neonatal predictors of cerebral palsy 
in extremely low birth weight infants (<1000 g). The out- 
come variables for this study included maternal demo- 
graphics, obstetric complications, and neonatal outcomes 
like (gestational age at delivery, birth weight, Apgar 
scores, intrauterine growth restriction, respiratory dis- 
tress syndrome, intraventricular hemorrhage and neona- 
tal sepsis). Interestingly, the results of this study showed 
that, primigravid (OR = 5.52, 95% CI 1.67 - 18.3), early 
neonatal sepsis (OR = 12.9, 95% CI 2.94 - 57.2) and 
chorioamniomtis (OR = 3.71, 95% CI 1.16 - 11.9) all 
were significantly associated with the development of 
cerebral palsy. As in any other disease or syndrome, CP 
risk factors do interact with each other’s and do correlate 
to each other’s [12]. 

It has been well established that both the preterm in- 
fant and low birth weight infant are at particular risk for 
CP. The etiology of a large portion of preterm births, 
particularly in the very preterm infant, is believed to be 
intrauterine infection. It is known that microorganisms 
from the lower genital tract can gain access to the intrau- 
terine cavity and subsequently infect the placenta, mem- 
branes, and fetus. Recent studies suggest that feto-pla- 
cental and uterine infection/inflammation play a role in 
the initiation of preterm labor and contribute to the de- 
velopment of central nervous system injury and CP [13]. 

Neonatal asphyxia has also been a known risk factor 
for developing CP. It may occur during a prolonged or 
difficult birth, and, because the brain suffers damage 
very quickly without a fresh and adequate supply of 
oxygen, brain damage can result. One major danger as- 
sociated with birth is haemorrhage, which is caused 
when very strong pressure on the head of the foetus 
breaks blood vessels in the brain. Another danger is fail- 
ure of the infant to begin breathing soon after being 
separated from the maternal source of oxygen [14].  

Asphyxia in a new-born is more likely to damage the 
cells of the brain stem than those of the cortex, and to 
result in motor defects. The child may experience pa- 
ralysis of the legs or arms, a tremor of the face or fingers, 
or inability to use the vocal muscles. In this last case, the 
child may have difficulty learning to speak. The term 
cerebral palsy describes a variety of motor defects asso- 

ciated with damage to the brain cells, possibly as a result 
of lack of oxygen during birth process. It is estimated 
that about 30% of cerebral palsy cases involve problems 
that occurred during birth or immediately afterward [15]. 

For decades, birth asphyxia was believed to be the 
predominant etiology of CP. More recently, multiple 
antenatal factors have been shown to be likely causes of 
CP in both the preterm and term infant, with birth as- 
phyxia playing a minor role. 

It is now believed that 70% to 80% of cases of CP are 
due to antenatal l factors with 10% to 28% of CP cases 
due to birth asphyxia in term and near-term infants as 
one study suggested that birth asphyxia may not be such 
an important cause of CP but might constitute one ele- 
ment of a multifactorial cause, that neonatal signs asso- 
ciated with birth asphyxia might be early manifestations 
of CP from a variety of causes, of which birth asphyxia 
is only one [16]. 

2. METHODS AND MATERIALS 

In this study the total number of participants was 300. 
A hundred cases and 200 controls. Sample size was cal- 
culated by Epi info program. This study was carried out 
in Iraq-Baghdad, the capital and the highest populated 
city in Iraq (nearly 7 million populations) for the period 
from March 2011 to October 2011. Baghdad is a multi- 
ethnic, multinational and multi-religious city. For that 
reason, generalization of the result to all of Iraq will be 
acceptable later on. One more reason of choosing Bagh- 
dad city as the study location is that, the Central Hospital 
of Children in Baghdad is considered as the main hospi- 
tal which, most of the cases of cerebral palsy in Iraq are 
referred to, which makes collecting the sample for the 
study a bit easier process. 

We chose a retrospective case-control study design as 
it was the most possible design to conduct that can assess 
the correlation between our dependent and independent 
variables. Moreover, both cross sectional and cohort 
studies were very difficult to conduct in Baghdad due to 
the insecurity situation there and the difficulty in access- 
ing many health centers. The sample population for the 
case-control study was children (older than 2) who were 
born in Baghdad. 

We chose a retrospective case-control study design as 
it was the most possible design to conduct that can assess 
the correlation between our dependent and independent 
variables. Moreover, both cross sectional and cohort 
studies were very difficult to conduct in Baghdad due to 
the insecurity situation there and the difficulty in access- 
ing many health centers. The sample population for the 
case-control study was children (older than 2) who were 
born in Baghdad. 

Cases were CP children (older than 2 years) who were 
already diagnosed and confirmed by a consultant pedia- 
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trician or neurologist or both. The diagnoses depend on 
the nature of the signs and symptoms, the criteria of the 
disorder, history, clinical signs and symptoms as well as 
scanning imaging of the brain. Choosing children older 
than 2 was because a child with CP cannot be reliably 
diagnosed before completing 2 full years of age, due to 
the overlapping of the specific diagnostic features of 
cerebral palsy in this age group with diagnostic features 
of other similar neurological or behavioral conditions.. 
Cases of cerebral palsy were collected from the central 
hospital of children in Baghdad (which is supposed to 
receive all new cases of cerebral palsy to confirm the 
diagnoses and to follow up treatment and rehabilitation, 
whether inside or outside the hospital. The inclusion cri- 
teria for the cases were; alive child, older than 2, born in 
Iraq, Children born and cared by their biological mothers, 
all are children diagnosed and confirmed with CP by a 
pediatrician or neurologist or both, and finally those 
cases should be accessing the hospital during the sample 
collection period. Exclusion criteria included: Children 
who were not born at hospitals or medical centers or 
those who have no medical records, Children with a his- 
tory of one or more of those postnatal risk factors of CP 
which were excluded from the study like: Cerebral in- 
farction, Neonatal sepsis, Hyperbilirubinemia, Sepsis, 
toxemia, encephalitis, Meningitis (CNS infections), in- 
traventricular hemorrhage, periventricular leukomalacia, 
shaken baby syndrome and head injury. 

Controls of our study were children who were chosen 
from a list of community based children who were col- 
lected from different nursery cares, kindergartens and 
schools. Inclusion criteria for the controls were: with the 
same age of the cases and, who do not have any signs or 
symptoms of cerebral palsy.  

Sampling method for cases was universal sampling by 
choosing all the available cerebral palsy children older 
than 2 years, who, we could have a contact with their 
parents in the Central Children hospital during the period 
of the study (March-October 2011). We managed to get 
123 cases but only 100 of them agreed to participate in 
the study. For controls, the sampling method was a sys- 
tematic sampling by choosing every 5th child from a list 
of 1000 normal children. We managed to get 200 con- 
trols to take part in our study. Cases and controls were 
matched by age and sex at the very early stages of the 
study. 

Then the cases and the controls were fully investigated 
(retrospectively) for the risk factors of cerebral palsy 
using a questionnaire including demographic criteria, 
maternal risk factors and foetal risk factors.  

A pre-test of the questionnaire was done for 30 moth- 
ers of CP children to ensure that, the questions were eas- 
ily understood. The researcher has changed the ques- 
tionnaire on 3 attempts to improve the phrasing of the 

questions and make it much more understandable to the 
local participants. The pre-test was done individually by 
the researcher. Approval for this study was obtained from 
the ethical committee of PPUKM FF-301-2011 on 29 July 
2011. Data analyses were done using “Statistical Pack- 
age for Sciences” (SPSS) Version 15. Descriptive Statis- 
tics data of the mean, standard deviation were obtained. 
Risk analyses between the 2 groups were obtained, 
Pearson qi-square. Then finally univariate and multivari- 
ate analyses were both applied to determine the relation- 
ship between the significant risk factors of cerebral palsy. 
Crude and adjusted Odd ratios were calculated. 

3. RESULTS 

Table 1 shows the mean and standard deviation of 3 
selected descriptive variables for cases and controls. The 
mean age of the mothers of normal children enrolled in 
this study was 24.6 years while the mean age of the 
mothers of CP children was 26 years. Mean age of the 
normal child who took part in the study was 5 while the 
mean age of the child affected with CP was 5.4 years. 
Mean income of a family of normal and CP children did 
not show huge difference (613.10, 739.50 respectively). 
It is important to mention that, the data of those 3 vari- 
ables mentioned in Table 2 were normally distributed.  

In the descriptive analyses (Table 2), and in terms of 
race, 95.3% of the mothers of CP children enrolled in the 
study were Arabic, 3% were Turkmen and only 1.7% 
was Kurds. 94.4% of the mothers were married, 4.3% 
were widowed and 1.3% of them were divorced. Only 
16% of all mothers of CP children were consanguineous 
married. Moreover, 61% of all 300 mothers involved in 
the study were employed and last, 16% of all mothers 
were illiterate. 

After that we did a bivariate analyses for all sociode- 
mographic, maternal, obstetric and foetal variables among 
cases and controls and then we took all the significant 
variables (which showed P value ≤ 0.05) to the univariate 
model. 

In Table 3 which is a bivariate analysis of Sociode- 
mographic variables according to CP group. We can see 
that 84% of the mothers of Cerebral Palsy children were 
employed compared to 49% of the mothers of normal 
children who were employed (P value 0.00).  

In Table 4 which is a bivariate analysis of maternal  
 
Table 1. Mean and standard deviation of selected variables. 

Variables 
CP Child 

Mean ± SD 
Normal Child 
Mean ± SD 

Mother’s age at delivery 26.08 ± 4.99 24.64 ± 4.40 

Child age now 5.41 ± 1.39 5.08 ± 1.32 

Income of family (US$) 739.5 ± 335.5 613.1 ± 296.6 
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Table 2. Descriptive statistics. 

Variables % 

Race  

Arabic 95.3 

Kurdish 1.7 

Turkmen 3 

Marital status  

Married 94.4 

Divorced 1.3 

Widow 4.3 

Consanguineous marriage  

No 84 

Yes 16 

Employment of mother  

No 39 

Yes 61 

Education  

Illiterate 16 

Primary 45 

Secondary 30 

Graduate level 9 

 
Table 3. Comparison of sociodemographic variables for moth- 
ers of cases and controls. 

Variables 
CP child 

(n = 100) %
Normal child 
(n = 200) % 

P value 

Employment of 
Mother 

  0.00 

No 16 51  

Yes 84 49  

Race   0.81 

Arabic 96 95  

Kurds 1 2  

Turkmen 3 3  

Education   0.00 

Illiterate 16 15.5  

Primary 29 53.5  

Secondary 48 21.5  

Graduate 7 9.5  

Consanguineous  
Marriage 

  0.00 

No 72 89.5  

Yes 28 10.5  

Table 4. Comparison of selected maternal and obstetric vari- 
ables for mothers of cases and controls. 

Variables 
CP child 

(n = 100) % 
Normal child 
(n = 200) % 

P value 

Smoking during 
pregnancy 

  0.22 

No 92 95.5  

Yes 8 4.5  

Number of  
pregnancies 

  0.00 

Primigravida 67 46.5  

Multigravida 33 53.5  

Intrauterine infection   0.46 

No 90 92.5  

Yes 10 7.5  

Chorioamnionitis   0.00 

No 75 91  

Yes 25 9  

HT (Hypertension)  
during pregnancy 

  0.15 

No 94.9 94  

Yes 5.1 6  

DM (Diabetes)   0.07 

No 94 98  

Yes 6 2  

Abnormal position 
of fetus 

  0.47 

No 96 97.5  

Yes 4 2.5  

Premature rupture 
of membrane 

  0.26 

No 97 96  

Yes 3 4  

 
variables according to CP group, only the number of 
pregnancies variable showed significance (P value 0.00).  

Also in Table 4 we can clearly see that, smoking dur- 
ing pregnancy was not a significant variable, as there 
was very small numbers of smoking mothers of both 
cases and control children. 

Another significant comparison was for the chorioam- 
nionitis, which showed a P value of 0.00 as 25% of 
mothers of all cases had chorioamnionitis compared to 
only 9% of mothers of all controls who had chorioam- 
nionitis (Table 5).  

In Table 6, we compared the foetal and neonatal vari- 
ables among cases and controls. The gender of the child  

Copyright © 2012 SciRes.                                                                    OPEN ACCESS 



H. R. Saadi et al. / Open Journal of Preventive Medicine 2 (2012) 350-358 355

Table 5. Comparison of selected foetal and early neonatal 
variables for cases and controls.  

Variables 
CP child 

(n = 100) %
Normal child 
(n = 200) % 

P value 

Gender of child   0.00 

Male 92 71.5  

female 8 28.5  

Apgar score   0.08 

More than 8 96 99  

Less than 8 4 1  

Asphyxia   0.00 

No 76 96  

Yes 24 4  

Hypoglycemia   0.00 

No 88 99  

Yes 12 1  

Hypocalcaemia   0.01 

No 95 99.5  

Yes 5 0.5  

Respiratory distress   0.45 

No 86 89  

Yes 14 11  

 
showed a significant difference as percentage of male 
children among cases was 92% while the percentage of 
male children among controls was 71.5% (P value 0.000). 
percentage of children who had asphyxia among cases 
was 24%. Whereas percentage of children who had as- 
phyxia among controls was only 4% (P value 0.000). 

In Table 7, we tested how much we can predict of 
Cerebral Palsy by each independent variable without 
looking at the overall effect of all variables together 
(Crude Odd ratio). 

The variables with highest crude odd ratios in this 
model were, hypoglycemia (OR 13.5 P value 0.001), 
hypocalcaemia (OR 10.5, P value 0.03), and asphyxia 
(OR 7.6, P value 0.00) respectively. However, in this 
univariate model we did not take the effects of all vari- 
ables on each other’s. This may initiate confounders to 
interfere. Then we took all the significant variables (P 
value ≤ 0.05) to the more sophisticated multiple regres- 
sion model. 

In the multiple regression model we mixed all the in-
dependently significant variables with each other’s to 
predict the effects of each other’s and to come up with 
the more adjusted odd ratios for the significant variables 
and to control for the confounders that may initiate in 
early analyses stages (Table 7). 

Table 6. Crude odd ratios. 

(95% CI) 
Variables 

P value Odd ratio Lower Upper 

Age of mother 0.01 1.06 1.01 1.12 

Income (US$) 0.00 1.00 1.00 1.00 

Race     

Arabic 0.53 0.45 0.05 4.48 

Kurds 0.98 0.99 0.24 4.04 

Employment 0.00 5.46 2.99 9.98 

Education     

Illiterate 0.53 1.40 0.49 4.02 

Primary 0.53 0.73 0.28 1.92 

Secondary 0.02 3.03 1.16 7.91 

Smoking during
pregnancy 

0.22 1.84 0.69 4.94 

Number of  
pregnancies 

    

Primigravida 0.00 0.25 0.13 0.50 

Multigravida 0.37 0.75 0.40 1.41 

Aid from NGO 0.22 3.06 0.50 18.63 

Twins pregnancy 0.53 0.65 0.17 2.48 

Intrauterine  
infection 

0.46 1.37 0.59 3.17 

Chorioamnionitis 0.00 3.37 1.74 6.54 

Premature rupture
of membrane 

0.27 1.80 0.63 5.13 

Separation of part or 
all of placenta 

0.48 0.56 0.11 2.76 

Assisted delivery 0.18 1.48 0.82 2.67 

Gender of child 0.00 0.21 0.10 0.47 

Baby birth weight 0.22 0.46 0.13 1.57 

Asphyxia 0.00 7.58 3.26 17.61 

Hypoglycemia 0.00 13.50 2.95 61.59 

Hypocalcaemia 0.03 10.47 1.21 90.90 

Respiratory distress 0.45 1.32 0.64 2.70 

Access to antenatal
care 

0.18 1.81 0.75 4.36 

 
The final multiple logistic regression model in Table 7, 

included 6 variables (Adjusted Odd ratio). Employment 
was the first independently significant variable with P 
value 0.000 and OR 8.05 (CI 3.6 - 17.9). Gender of the 
child was also independently significant (P value ≤ 0.05,  
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Table 7. The final adjusted odd ratios. 

(95% CI) 
Variables 

P value Odd ratio Lower Upper 

Employment of mother 0.00 8.05 3.61 17.95 

Primigravida 0.00 0.24 0.10 0.60 

Gender of child 0.00 0.15 0.04 0.51 

Asphyxia 0.00 10.58 3.59 31.21 

Hypoglycemia 0.00 40.99 6.93 242.27 

Hypocalcaemia 0.01 27.92 2.04 380.96 

 
OR 0.15, CI 0.04 - 0.51) associated with low risk of CP 
for the female which means that, male children were at 
higher risk of developing cerebral palsy. Having only 1 
pregnancy before (primigravida) was another independ- 
ent variable which showed significance and low risk for 
CP (P value ≤ 0.05, OR 0.24, CI 0.10 - 0.60). Three 
variables showed high significance as a risk factor for CP. 
and hypocalcaemia all showed significant results, As- 
phyxia (P value of 0.00 OR 10.58, 95% CI 3.59 - 31.2), 
hypoglycemia (P value 0.00, OR 40.99, 95% CI 6.93 - 
242.270) and hypocalcaemia (P value 0.01, OR 27.92, 
95% CI 2.04 - 380.96). 

4. DISCUSSION 

Although we do not have actual numbers about the in- 
cidence or prevalence of cerebral palsy among Iraqi 
children, we can still rely on reports of the medical doc- 
tors in charges of those cases, who have been regularly 
reporting an unprecedented numbers of children diag- 
nosed with cerebral palsy annually. In response to those 
reports, we decided it is the time to highlight the problem. 
The tunnel looked very dark at the beginning as causes 
of cerebral palsy are variable and multiple including, 
genetic, prenatal, and perinatal and postnatal factors. 
Moreover, no single study or person has ever claimed 
finding the real and definite cause of cerebral palsy. This 
fact comes from the complicity and overlapping of the 
causes of cerebral palsy with each other’s. The impor- 
tance of studying cerebral palsy comes from the fact that, 
this disorder can impose a huge burden on the family 
psychologically, emotionally, financially and socially. 
Moreover, it could also constitute a major burden on the 
national health system because it is simply a chronic dis- 
order, and it needs collaborative efforts and team work 
between many parties and organizations for treatment 
and rehabilitation. And most importantly it can cost lots 
of money which, many health experts and planners 
would argue that, this large amounts of money would be 
better (in terms of cost effectiveness and cost benefit) if 
spent on more broad and basic health care programmes, 

like primary care and preventive medicine. On the other 
hand, if a cerebral palsy child is left without proper di- 
agnoses, treatment and rehabilitation; this could even 
have a worse consequences on the family, the society 
and the welfare heath system in any country around the 
world. 

A very significant finding from our study was, an in- 
dependent 8 folds increased risk for developing cerebral 
palsy among children whose mothers were employed 
compared to those whose mothers were unemployed. In 
other words, children whose mothers were employed had 
almost 8 times higher risk of developing cerebral palsy 
than those children whose mothers were unemployed. In 
our study we investigated the average income of the 
family as well but the results were insignificant. Regard- 
ing the employment status variable in our study, the 
variable we studied was if the mother was employed or 
not. In most studies the researchers were looking for the 
socioeconomic status of the parents of cerebral palsy 
child rather than the employment status. Like in one par- 
ticular study where, they have come up with a result 
showing a linear association between risk of CP and so- 
cioeconomic status [17]. 

Our study did not actually show similar trends for this 
socioeconomic variable as the results of our study indi- 
cated that employment of the mother was a risk factor to 
develop cerebral palsy. Probably the stress that the 
mother could get from the work load pressure would 
have a higher adverse effect on her pregnancy compared 
to the advantage that she can get from the better income 
from her employment, and this in turn may eventually 
result in having a baby with CP. 

One independent variable that was significantly show- 
ing low risk association with development of cerebral 
palsy in our study was the female gender of the child. In 
other words, male children were at higher risk of devel- 
oping cerebral palsy. Although, not many studies have 
shown this association of the gender of children with 
cerebral palsy, this association was mentioned clearly in 
one Swedish study where, male gender was repeatedly 
found to constitute a risk factor for cerebral palsy [16]. 

Primigravida was another independent maternal vari- 
able which showed a significant low risk association 
with CP (P value 0.00, OR 0.24, CI 0.10 - 0.60). Our 
finding did not agree with the finding of one previous 
study where, they have found that primigravid (having 
one pregnancy before) was associated with development 
of cerebral palsy among children (OR 5.52) [12]. 

One of the perinatal variables that showed significance 
in our study was, asphyxia of the neonate which was 
found to be independently associated with 10 times 
higher risk of developing cerebral palsy. Asphyxia had 
been known for a long time as a risk factor for cerebral 
palsy, until some recent studies started to show a differ- 
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ent trend. Perinatal asphyxia was mentioned as a risk 
factor of developing cerebral palsy in 2 studies con- 
ducted in Turkey which is a border country to Iraq. [9,18] 
This might coincidently highlight the fact that, some risk 
factors for different diseases and disorders may follow a 
regional international trend in addition to the similarities 
within the same country. The last 2 independently sig- 
nificant variables in our study were hypoglycemia and 
hypocalcaemia which both showed very strong associa- 
tion with cerebral palsy (OR = 38, 16 respectively). Hy- 
poglycemia and hypocalcaemia were mentioned as po- 
tential risk factors for developing cerebral palsy in very 
old pediatric and child health books. We could not even 
find any study with a positive association between those 
2 variables and cerebral palsy in literature. Realistically, 
the hospital services situation in Iraq during and after 
2003 war might very well go with the finding of our 
study regarding hypoglycemia and hypocalcaemia as, 
simple basic neonatal care procedures were a challenging 
task at that time.   

5. CONCLUSIONS & RECOMMENDATION 

Our study came to a conclusion that neonatal care ser- 
vices in Iraq should be reviewed and it should get more 
attention and support from the governmental and not 
governmental institutions as neonatal asphyxia, hypo- 
glycemia and hypocalcaemia still constituted the major 
risk factors for cerebral palsy in Iraq. Basically, and due 
to the consecutive wars the country faced in the 80’s, 
90’s and in 2003, the antenatal and neonatal care pro- 
grammes suffered many shortages in terms of technology 
and organization. If we want to help solving the problem 
of cerebral palsy in Iraq, we should allocate more re- 
sources to develop a better antenatal and neonatal care 
services as the causes of cerebral palsy in Iraq was still 
the result of deficit in those 2 important factors. In addi- 
tion, we can use the results of this study to strengthen the 
need for more health promotion programmes for a better 
antenatal care and better hospital obstetric and neonatal 
services. Furthermore, we could encourage the national 
and international nongovernmental organizations to offer 
more support in this regard, and also encouraging the 
private sector to invest more in neonatal care services in 
Iraq. Last but not least, this study was a case-control 
study, which was conducted based on retrospective 
events. If we can do a cohort study in the future with 
similar objectives, we would definitely have more accu- 
rate results especially in terms of temporal relationship 
between the outcome and the risk factors.  

The Strength of our study comes from the fact that all 
the cerebral palsy cases were diagnosed professionally 
by either a pediatrician or neurologist or both. The sam- 
ple represented many populations as cases of CP referred 

from different parts of Iraq to this very specific children 
hospital in the center of Baghdad, the capital of Iraq. The 
sample represented all sectors of Iraqi population as all 
ethnic groups were represented, and this gives us more 
freedom to generalize our findings.  

Interviewer or questionnaire administers was one bias 
as the researcher was individually interviewing and self- 
administering the questionnaire. Another limitation that 
faced us during the study was the availability and reli-
ability of individual patient medical cards and the hospi-
tal medical records (Expiry for data records is 5 years in 
certain hospitals in Iraq). Last but not least, exploring the 
maternal and foetal risk factors as part of the prenatal 
and perinatal period of the child’s delivery without ex-
ploring the postnatal factors does leave a gap, however, 
we tried to close this gap by excluding any child with 
history of one or more of postnatal risk factors of CP to 
emphasize on the antenatal and perinatal factors.  
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