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Abstract: 

Background: Neural tube defects (NTDs), a prevalent 

kind of central nervous system anomaly, are an important 

issue for the public. Aim:  The aim of the present study 

was to determine the prevalence and possible risk factors 

responsible of NTDs (Neural Tube Defects) in Karbala 

governorate.  

Patients and Methods: a case - control study was 

conducted in the intensive care unit of the neonates in 

Karbala teaching hospital for children in Karbala / Iraq. 

The research was established over 6years period from 

January 1, 2018 to December 31, 2023, included 600 case 

-control group and115 patient group.  

Results: The most prevalent congenital anomalies were 

spina bifida (30.4%) and congenital hydrocephalus 

(28.7%). Maternal exposure to potential teratogenic 

factors (fever and radiation) was reported in 71.3% of 

cases compared with 40.0% of controls. Additionally, 

28.7% of mothers in the case group reported using 

unprescribed medications during pregnancy. 

Preconception folic acid supplementation was received 

by only 37.4% of mothers in the case group, compared 

with 87.0% of mothers in the control group, representing 

a statistically significant difference between the two 

groups. 

Conclusion: Spina bifida cystica was the most prevalent 

CNS defect observed in the current study, and the 

majority of mothers of the affected children did not 

receive folic acid supplementation during periconception 

(P < 0.05). Measures are needed to improve knowledge 

and implement suitable preventative health education 

measures, such as perinatal folic acid supplementation. 

and providing conventional prenatal care to moms of 

children at risk. 
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 التشوهات الخلقية عند حديثي الولادة مع التركيز على انتشار عيوب الأنبوب العصبي 

 بها  والعوامل المرتبطة  

 صهباء حافظ صكبان 

 خلاصة ال

تعُدّ عيوب الأنبوب العصبي، وهي نوع شائع من تشوهات الجهاز العصبي المركزي، مشكلةً هامةً للصحة العامة. الهدف: هدفت هذه الدراسة   :المقدمة

 إلى تحديد مدى انتشار عيوب الأنبوب العصبي وعوامل الخطر المحتملة المسؤولة عنها في محافظة كربلاء. 

مراقبة في وحدة العناية المركزة لحديثي الولادة في مستشفى كربلاء التعليمي للأطفال في كربلاء/العراق.  -: أجُريت دراسة حالةطرق العملالمرضى و 

مريضًا في مجموعة  115حالة في مجموعة المراقبة و 600، وشمل 2023ديسمبر  31إلى  2018يناير  1امتد البحث على مدى ست سنوات، من 

 المرضى. 

% من  71.3%(. تعرّضت 28.7%( والاستسقاء الدماغي الخلقي )30.4كان أكثر أنواع التشوهات الخلقية شيوعًا هو السنسنة المشقوقة ) النتائج:

% فقط من الحالات لعوامل خطر )حمى، إشعاع(. فيما يتعلق باستخدام الأدوية غير 40الحالات لعوامل خطر )حمى، إشعاع(، بينما تعرّضت 

% 87.0% فقط من الحالات مكملات حمض الفوليك قبل الحمل، بينما تلقى 37.4% من الحالات أدويةً غير موصوفة. تلقى 28.7 الموصوفة، استخدم

 من المجموعة الضابطة هذه المكملات، مع وجود فرق ذي دلالة إحصائية بين المجموعتين.

المركزي شيوعًا في هذه الدراسة، ولم تتلقَ غالبية أمهات الأطفال المصابين  : كان انشقاق العمود الفقري الكيسي أكثر عيوب الجهاز العصبي الاستنتاج

(. يلزم اتخاذ تدابير لتحسين الوعي وتطبيق برامج التثقيف الصحي الوقائي المناسبة، مثل  P < 0.05مكملات حمض الفوليك خلال فترة ما قبل الحمل )

 الرعاية الصحية التقليدية قبل الولادة لأمهات الأطفال المعرضين للخطر مكملات حمض الفوليك خلال فترة ما حول الولادة، وتوفير
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1. Introduction 

     The knowledge of the development of the central nervous system (CNS) has been transformed by recent 

developments in medical genetics and molecular biology. This has allowed for the exact categorization of congenital 

defects in the CNS based on the developmental stage at which they occurred(Bitew et al., 2020). Congenital anomalies 

are structural or functional abnormalities (for example, metabolic abnormalities) that appear during intrauterine life 

and can be diagnosed during pregnancy, at birth, or sometimes later in infancy. Congenital simply means existing at 

birth or prior to it (Mashuda et al., 2014). Furthermore, additional systemic anomalies have been observed to coexist 

with CNS anomalies, with some studies indicating up to 7% in infants diagnosed with congenital heart defects and the 

majority of such children face elevated morbidity and death consequences(Abebe et al., 2021). After congenital heart 

disease, CNS abnormalities are the second frequent cause of congenital defects.  Major CNS aberrations have been 

identified and categorized through numerous investigations.  CNS malformations include mild, moderate, or severe 

ventriculomegalies; neural tube defects, spinal cord malformations (myelomeningocele, meningocele, and 

encephalocele), and cavum septi pellucidi; posterior fossa abnormalities; porencephalic cysts; hydranencephaly and 

cancers (Abebe et al., 2021; Obu et al., 2012). Typically, the neural tube closes during both the third and fourth weeks 

of intrauterine development. Each year, an estimated 300,000 newborns are born with NTDs throughout the world 

(Mashuda et al., 2014). As regard to the World Health Organization (WHO), congenital abnormalities caused about 

270,000 newborn fatalities over the world in 2010, with NTDs representing one of among the most dangerous and 

prevalent(Obu et al., 2012) . Spinal bifida, encephalocele, and anencephaly are significant subsets of these birth-related 

conditions (Cui et al., 2021). Prenatal screenings are designed to minimize mortality as well as morbidity while also 

enabling parents to make educated decisions about reproduction as well as plan for optimal healthcare during 

pregnancy as well as delivery (Cui et al., 2021). As a consequence of this, the incidence of NTD in industrialized 

nations has declined throughout the past thirty years (Cui et al., 2021; Shi et al., 2014a). Congenital central nervous 

system abnormalities occur in one to two occurrences per one thousand births (1)(Bitew et al., 2020), and their 

prevalence is affected by environmental and genetic variables, as indicated by regional differences in frequency 

(Mashuda et al., 2014). The majority of the reasons of congenital abnormalities are unknown. However, data indicates 

that in around 25% of instances when the reasons are known, they appear to be caused by multiple factors, including 

a complex combination of genetic and environmental variables(Cui et al., 2021). Morphogenesis mistakes have been 

connected to various well-known genetic factors, such as particular single gene mutations and teratogenic activity. A 

lack of folate increases the likelihood of neural tube abnormalities(Sorri and Mesfin, 2015). Furthermore, research 

suggests that some genetic factors (such as changes in folate-responsive or folate-dependent processes) have a negative 

impact on CNS development. Environmental variables such as excessive heat, some medicines (especially folic acid 

antagonists), pesticides, excessive levels of radiation during the periconceptional period, and cigarette smoking can 

cause neural tube abnormalities (NTDs) (Lee et al., 2021).  Additional variables that increase risk include parental 

consanguinity, older maternal and paternal ages, preterm delivery, and maternal metabolic abnormalities (Sorri and 

Mesfin, 2015). The prognosis for CNS abnormalities has improved as a result of prenatal diagnosis, categorization, 

and determination. Most children born with congenital defects who survive infancy suffer physical, emotional, or 

social consequences and are at a higher risk of morbidity (Ebrahimi et al., 2013; World Health Organization, 2010). 
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In high-income nations, Specifically, the neonatal rate and the general prevalence of NTD have decreased during the 

previous 30 years(Mohammed et al., 2011) . Research demonstrates that the decrease in NTD birth prevalence has 

been mainly due to premature cessation of pregnancy after serum alpha-fetoprotein assessments that was done 

routinely were implemented, as well as advances in the use of ultrasound decisions for in utero early identification 

and cessation of affected pregnancies(Ebrahimi et al., 2013). Furthermore, advances in folic acid supplementation 

have contributed to a reduction in the overall incidence of NTDs (Obu et al., 2012). As a study performed in Seattle, 

Washington, USA, the incidence of myelomeningocele was 5 per 10,000 newborns in 1981-1982, but had dropped to 

0.5 in 2001 (Al-Ani et al., 2012). Compared to the industrialized world, the frequency of birth NTDs in poor nations 

remains high, with reported incidences of up to 130 per 10,000 births (Hadžagić-Ćatibušić et al., 2008)(13). Despite 

the World Health Organization's resolution on birth defect surveillance, data on the incidence of NTDs are scarce in 

lower income countries(C. B. Eke et al., 2016; Ohaegbulam SC, 1979). Such abnormalities are clinically noteworthy 

since they are associated with high rates of morbidity and mortality, as well as having an impact on survivors' 

neurocognitive and motor development, which may have long-term consequences. As a result, it is critical to assess 

the fetal CNS during the prenatal period in order to detect any changes in growth and provide appropriate pregnancy 

monitoring guidance to parents. Options for fetal treatments, delivering time and type, postnatal care, and prognosis 

(World Health Organization, 2010). Several studies have shown that systematic in utero early detection and 

termination of afflicted fetuses reduces the frequency of NTDs. Furthermore, advances in folic acid availability have 

significantly reduced the frequency of NTDs(OhaegbulamSC,1979;Shetal.,2014a). Factors connected with NTD in 

Karbala governorate have not been thoroughly researched, and the country lacks national prevention policies. Some 

researchers suggest prospective and cohort follow-up investigations to better understand the causes of neural tube 

abnormalities (Shi et al., 2014; Sorri and Mesfin, 2015). Therefore, this research attempted to evaluate the prevalence 

and possible risk factors responsible for NTDs (Neural Tube Defects) in Karbala governorate.  

2. Patients and Methods 

2.1.Study Design and Setting 
The case-control study (retrospective) design was performed among neonates admitted in the intensive care unit of 

neonates of Kerbala teaching hospital for children in Karbala / Iraq. The study was performed over 6years (from 

January 1, 2018 to December 31, 2023), in the neonatal intensive care unit.  

2.2.Study Population 
The research population consisted of all neonates born at the intensive care unit of neonates the between January 1, 

2018 and December 31, 2023, as determined by an examination of mother medical records. NTDs cases include 

congenital hydrocephalus, spinal bifida, myelomeningocele, Anencephaly and encephalocele, which can occur alone 

or in conjunction with other congenital deformities, while controls are newborns who do not have NTDs. 

Eligibility Criteria. The study included all moms giving birth in intensive care unit of neonates in Karbala teaching 

hospital for children in Karbala / Iraq with complete records of patient's information; cases with incomplete medical 

records were excluded from the study. 

2.3.Sample Size Calculation and Sampling Technique 
The sample included in the study was 600 cases in control group and115 in patient group Data Collection Tools. The 

data was gathered from health records using a checklist. The structured checklist was based on similarly conducted 
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research(Ohaegbulam SC, 1979) list was designed to gather data on sociodemographic, parental, and other factors that 

increase the risk for neural tube anomalies. An independent academic translator developed the checklists in English 

first, then translated them to Arabic and returned to English to ensure language accuracy.  

2.4.Statistical Analysis 
Statistical Analysis was performed to the data by using the IBM® SPSS statistical soft-ware 26. We used the one-

sample Kolmogorov—Smirnov test to determine the normality of data and the data were normally distributed. 

Quantitative data was presented as means and standard deviations (SD) and qualitative data was presented as 

frequancy and percentage. Chi-squared test was used for the qualitative data. The level of significant was adopted at 

p<0.05. 

3.  Results 

In this study, a total of 715 newborns (115 cases and 600 controls) were included. Near to half (51.3% and 53%) of 

the mothers aged from 20 – 30 years among cases and control respectively. The majority of the studied participants 

were house wives (95.7% & 87.3% among cases and control respectively). Consanguinity presented 573.4% among 

the cases while only 35% among the control group Table1. 56.5% &41.0% of the neonates were female. As regard to 

their weight, 58.6% of the patient weighted from 2.5 – 4 kg while 81.7% of the control group weighted from 2.5 – 4 

kg Table2.  As regard to the Type of congenital anomaly of neural tube defect, Table3 revealed that the most frequent 

type of congenital anomaly was Spina bifida (30.4%) and Congenital hydrocephalus (28.7%) while only 5.2% had 

Encephalocele.  To study the most risk factors causing neural tube defect, Table4 showed that 26.1% of the patients 

had family history of congenital anomalies while only 8.0% of the control group had family history of congenital 

anomalies with statistically significant differences between the two groups. There was statistically significant 

difference between the cases and control as regard to having still birth as 24.3% of the cases had still birth while only 

3.3% of the control had still birth. As regard to Previous history of congenital abnormality, only 10.4% and 4% had a 

Previous history of  congenital abnormality. 11.3% & 4.0% had Maternal chronic disease among cases and control 

respectively. There were statistically significant differences between the case and control groups regarding maternal 

exposure to potential teratogenic factors (fever and radiation). Maternal exposure was reported by 71.3% of mothers 

in the case group compared with 40.0% in the control group. Additionally, 28.7% of mothers in the case group reported 

using unprescribed medications during pregnancy. Preconception folic acid supplementation was received by only 

37.4% of mothers in the case group, whereas 87.0% of mothers in the control group reported taking folic acid before 

conception, representing a statistically significant difference between the two groups.  
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Table1: Distribution of Maternal and Paternal Information Among the Studied Groups  

Parameters 

Cases 

(n = 115) 

Control 

(n = 600) Chi-square P-value 

n % n % 

Maternal age/Year 

<20 22 19.1 102 17.0 

X2 = 0.08 0.77 
20-30 year  59 51.3 318 53.0 

30-40 year  33 28.7 132 22.0 

>40 1 0.9 48 8.0 

Residence  

Rural 48 41.7% 204 34% 
X2 = 1.35 0.47 

Urban  67 58.3% 396 66% 

Mother Occupation 

Housewife 110 95.7% 524 87.3% 
X2 = 1.74 0.34 

Employee 5 4.3% 76 12.7% 

Father occupation 

Wage earner 83 72.2% 507 84.5% 
X2 = 1.96 0.54 

Employee  32 27.8% 93 15.5% 

Consanguinity 

Present  66 57.4% 210 35% 
X2 = 2.24 0.08 

Absent 49 42.6% 390 65% 

 

 

Table2: Demographic Data of The Infants Among Different Studied Groups 

Parameters 

Cases 

(n = 115) 

Control 

(n = 600) Test of sig. P. value 

n % n % 

Gander 

X2 = 1.87 0.07 Male 50 43.5 354 59.0% 

Female 65 56.5 246 41.0% 

Weight(kg) 

X2 = 3.29 0.042* 
< 2.5 kg  40 34.8 108 18.0% 

2.5 – 4 kg 67 58.3 490 81.7% 

>4kg    8 7.0 2 0.3 

 

 

 

 



Sahbaa Hafedh Sagban                                                           Kerbala Journal of Pharmaceutical Sciences (2026) 

 

110 

 

 

Table3: Distribution of Central Nerve System Congenital Anomalies among the studied cases 

Type of congenital anomaly 
Cases, (n = 115) 

Frequency Percent 

Congenital hydrocephalus 33 28.7% 

Spina bifida 35 30.4% 

Encephalocele 6 5.2% 

Spina bifida with Includes; meningocele(spinal) 

myelocele 
1 0.9% 

Anencephaly and similar malformations 3 2.6% 

Other Congenital malformations of nervous 

system 
37 32.2% 

ICD   

Q00 3 2.6% 

Q01 6 5.2% 

Q03 33 28.7% 

Q04 21 18.3% 

Q05 36 31.3% 

Q07 16 13.9% 

 

Table4: Distribution of Associated Risk Factors Related to Neural Tube Defects of The Study Participants 

Among the Studied Groups  

Parameters 
Cases, (n = 115) Control, (n = 600) 

Chi-square P-value 
n % n % 

Family history 

X2 = 3.14 0.03* Yes 30 26.1% 48 8.0% 

No 85 73.9% 552 92.0% 

Previous history of Abortion 

X2 = 0.14 0.89 
Present  20 17.4% 102 17.0% 

Absent  95 82.6% 498 83.0% 

Stillbirth History 

X2 = 4.54 0.02* 
Yes  28 24.3% 20 3.3% 

No 86 74.8% 580 96.7% 

Previous History of Congenital Abnormality 

X2 = 1.852 0.06 
Present  12 10.4 24 4.0% 

Absent 103 89.6 576 96.0% 

Maternal Chronic Disease 

X 2= 1.95 0.06 
Present 13 11.3% 24 4.0% 

Absent 102 88.7% 576 96.0% 

Maternal Exposures (Fever, Radiation) 

X2 = 2.35 0.031* 
Present  82 71.3% 564 40% 

Absent  33 28.7% 36 60% 

Cigarette smoking 
X 2= 1.35 0.16 

Yes 9 7.8% 18 3.0% 
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No 106 92.2% 582 97.0% 

Use of medication 

X2 = 4.54 0.001* Yes 33 28.7% 24 4.0% 

No 82 71.3% 576 96.0% 

Preconception Folic Acid Supplementation 

X2 = 3.41 0.001* Yes 43 37.4 522 87.0% 

No 72 62.6 78 13.0% 

 

4.  Discussion 

Neural tube abnormalities continue to be a major public health concern because they cause morbidity and death in 

neonates and babies. As a result, the current study was done to determine the factors that cause NTDs (Neural Tube 

Defects) among infants in Karbala governorate. Women who did not receive FA before and throughout the first three 

months of pregnancy, as well as women who were exposed to fever or radiation, all had a substantial correlation with 

NTD. Spina bifida (30.4%) and congenital hydrocephalus (28.7%) were among the prevalent CNS anomalies in the 

current study. Additionally, a research conducted over thirty-five years previously in Enugu, South East Nigeria 

(Hadžagić-Ćatibušić et al., 2008) and in Ibadan, South West Nigeria (Ohaegbulam SC, 1979)found that hydrocephalus 

was the most prevalent CNS abnormality. The age of the mother is a significant risk factor in the birth of a child with 

a congenital abnormality. Therefore, Females over 35 should have more thorough examinations due to the increased 

chance of birthing a congenitally deformed baby (C. Eke et al., 2016). In this study, approximately 28.7% of the 

 

Figure1: Associated Risk Factors Related to Neural Tube Defects of The Study Participants  

Among the Studied Groups  
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mothers were between the ages of 30 and 40. Research indicates a link between maternal age and the prevalence of 

congenital abnormalities, with a lower frequency among those under 20 years old (C. Eke et al., 2016; El Koumi et 

al., 2013). found a correlation between maternal age and the occurrence of congenital abnormalities. The incidence 

was lower for those under the age of 20 and higher for those aged 20-35 (Mohamed, n.d.). In Brazil, the highest risk 

factor for birth abnormalities is advanced mother age (>35 years) (Costa et al., 2006). A history of paternal 

consanguinity was found among the research participants. This demonstrated that consanguineous marriages increase 

the incidence of congenital abnormalities because some uncommon recessive genes can easily appear (Munim et al., 

2006). demonstrated that consanguinity was a significant risk factor (Munim et al., 2006). fortunately the current 

investigation found that maternal consanguinity was an important cause of most abnormalities. In addition, (Nath A, 

2004), (Bromiker et al., 2004; Mehrabi et al., 2005) , demonstrated that the consanguinity for deformed newborns was 

elevated, although there was no significant association between abnormalities and the degree of relatives of the 

parents.  Considering the WHO's periconceptional folic acid fortification guidelines, studies have indicated that many 

females, particularly those from poor socioeconomic backgrounds, do not follow them(Branum et al., 2013) . In the 

present research, mothers who neglected to take FA supplements were around threefold more probable to have infants 

with NTDs than mothers who received folic acid prior to and throughout being pregnant, which might explain the 

elevated prevalence of neural tube abnormalities in the research group. The finding of the present study is consistent 

with research undertaken in Northwestern Ethiopia (Seyoum G, 2018), Addis Ababa (Taye et al., 2018), and England 

and Wales (Morris and Wald, 1999). This might be explained by the fact that folic acid is essential for the synthesis 

of nucleic acids, lipids, and proteins necessary for cell division. Furthermore, iron folate/folic acid aids in the 

metabolism of amino acids required for DNA and RNA production, as well as serving as an important antioxidant. As 

a result, it should be accessible to all women before to and during pregnancy(Seyoum G, 2018). Furthermore, research 

has indicated a link with several genetic factors (such as changes in folate-responsive or folate-dependent pathways), 

that may have a deleterious effect on CNS development beginning with conception(Ohaegbulam SC, 1979) . Folate 

deficiency has been linked to teratogenicity, which raises the chance of neural tube abnormalities(Mehrabi et al., 2005) 

. Both observational and interventional studies have found that women who consume enough folate have a 50-70% 

lower risk of neural tube abnormalities(Atta et al., 2016; De-Regil et al., 2015) . Maternal febrile sickness during early 

pregnancy, such as rubella infection, has been linked to an elevated the probability of congenital abnormalities. Some 

congenital malformations, notably affecting the cardiovascular system, such as tricuspid atresia and sepal defects, 

have been associated to maternal fever in the first trimester. In the current study, the CNS congenital anomalies were 

studied and it was found that almost one-third of the women had a history of febrile disorder in the first trimester of 

the pregnancy(Shi et al., 2014b) . The current study found that there were statistically significant differences as regard 

to Maternal exposures (fever, radiation  )as 71.3% among cases had Maternal exposures (fever, radiation  )while only  

40  %had  Maternal exposures fever, radiation)  Almost any medicine used by pregnant moms has the potential to be 

teratogenic. Approximately 28.7% of the mothers used prescribed drugs in the pregnancy. In our context, some moms 

believe that using particular herbal combinations can allow them give birth to "light" weight infants, preventing 

protracted obstructed labor and the necessity for a cesarean surgery. On contrary, some of the prospective moms may 

have been taking the herbal mixtures to cure one type of infertility or another without realizing until they became 
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pregnant, exposing their babies to the harmful effects of such indigenous medicines (Attia and Al-Obeidi, 2020). 

According to estimates, drug exposure causes around 2-3% of birth abnormalities(Attia and Al-Obeidi, 2020) . 

Furthermore, the period of exposure during embryogenesis is critical since fetal brain development occurs long into 

the second and third trimesters of pregnancy. The influence of drug exposure during pregnancy and fetal life is a 

widespread issue. Some of the impacts may not be apparent until later in life(The Centre of the International 

Clearinghouse for Birth Defects Surveillance and Research. , 2011)  Because birth abnormalities are a  cause that lead 

to death before the age of five, sufficient information from surveillance is required to establish effective preventative 

efforts. This is especially significant for birth malformations that may be avoided using well-established 

therapies(Sanz Cortes et al., 2021) . Although many births in Karbala governorate in Iraq take place outside of health 

facilities, prevalence studies give some information about the prevalence and contributing factors for NTDs. Such 

findings can serve as a beginning point for nations with reduced resources to launch a NTD monitoring program, 

which could eventually expand to population-based surveillance(Gandy et al., 2020; Yin et al., 2011)  

Study limitation 

One limitation possibly present in the present study is recall and self-report bias. The study's limitations included the 

self-identified character of the source of income and other related variables. It is a hospital-based study and may have 

overlooked many births that happened outside of hospitals. 

Conclusion 

Spina bifida was the most prevalent CNS defect observed in the current study, and the majority of influenced mothers 

did not receive folic acid supplementation during periconception (P < 0.05). Measures are needed to elevate knowledge 

and implement appropriate preventive health education methods, such as periconceptional folic acid supplementation 

and providing access to conventional prenatal care to at-risk moms. 
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