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Frequency if Neural Tube Defects 
Among Low Risk Pregnancies on 
Folic Acid Supplimentation in 
Military Hospital 
 
ABSTRACT 
 
Objective: To determine the frequency of neural tube defects (NTDs) among Low risk 
pregnancies on folic acid supplementation in periconceptional period. 
Study design: Cohort study  
Place and duration of study: Military Hospital Rawalpindi over a period of 6 months 
from July 2010 to December 2010. 
Materials and methods: A total of 372 low risk pregnant ladies presenting to 
Gynaecology and Obstetric department of Military Hospital Rawalpindi (MH RWP) were 
carefully selected according to the inclusion and exclusion criteria. In group A, 186 patients 
on folic acid supplementation were included while in group B 186 patients who did not took 
folic acid in periconceptional period were included.  At 18-20 weeks of gestation these 
patients were subjected to anomaly scan and overall frequency of NTDs detected on mid 
trimester anomaly scan was measured. 
Results: There was significant difference in frequency of NTDs in two groups of patients 
i.e on folic acid supplementation and without folic acid  i.e. 2.7% vs. 7.5% (p = 0.034). 
Conclusion: Correct periconceptual folic acid supplementation is quite effective in 
reducing the frequency of neural tube defects. NTDs remains a major preventable public 
health problem in our community because women do not follow periconceptual folic acid 
supplementation recommendations.  
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Introduction 
Neural tube defects are a group of heterogeneous and 
complex congenital malformations of the brain and 
spinal cord that result from the failure of the closure of 
neural tube during embryogenesis.1 About 1:1000 
pregnancies in the US are affected by a NTD.2 Overall 
birth prevalence of NTDs in the absence of antenatal 
diagnosis and selective abortion in the UK is 3-4 per 
1000 births3. The most common NTDs in Pakistan are 
the hydrocephalus and anencephaly.4 It is a major 
public health problem second only in frequency to 
congenital heart disease.5 
NTDs reflect a combination of genetic predisposition 
and environmental factors. Among the various 
environmental factors nutrition has a marked influence 
on its prevalence. Folic acid is an important substrate for 
early normal neural tube development. Periconceptual 

FA supplementation is recommended for all women of 
child bearing age. It causes 37-75% reduction in the risk 
of NTDs6.Low folate diet is mainly responsible for open 
non syndromic NTDs. Although the protective role of 
periconceptual FA supplementation is clear, still NTDs 
remain a major public health problem, because only 5% 
of the women take FA in correct manner.7 
The incidence of NTDs in Pakistan is 13.90 per 1000 
deliveries. Among the various other factors involved, this 
high incidence in our country could be due to lack of 
balanced diet, deficient in FA. Serum B12 is also lower 
in pregnancies with NTDs.8 It is well established that  
recurrence risk of NTDs is reduced to about 85-100% 
among women taking folic acid prior to subsequent 
pregnancies.9 
The sensitivity standard of ultrasound (USG) is 100% 
compared with Alpha fetoprotein (AFP) screening.10 

Information in primary care center and preconception 
counseling is essential to improve the final intake of FA 
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during protective period.11 Food fortification with FA is 
also associated with significant reduction in the rate of 
NTDs.12  
This study was conducted to determine the frequency of 
neural tube defects (NTDs) among Low risk pregnancies 
on folic acid supplementation in periconceptional period. 

Materials and Methods 
This cohort study was carried out from July 2010 to Dec 
2010 in gynecology and obstetrics department of military 
hospital Rawalpindi. All low risk pregnant ladies of 20-35 
years of age presenting to the Obstetrics and 
Gynaecology department were included in the study. 
Patients with associated chronic medical disorders, 
patients using anti folate drugs, smokers or recreational 
drug users, patients with hemolytic anemias, 
pregnancies with previous history of fetus with NTDs or 
any other congenital anomaly were excluded from the 
study. 
Two groups were included in the study. Group A 
consists of those pregnant ladies who took folic acid 
during the periconceptual period while group B consists 
of those ladies who did not take folic acid. Total 372 
patients were included in the study through non-
probability convenient sampling, 186 in each group. 
Informed written consent was taken from cliental of this 
study. These ladies were booked for a planned 
pregnancy. Baseline characteristics i.e. age, gestational 
age, parity were recorded on a predesigned prforna. 
Both the groups were followed up till their anomaly scan.  
At 18 to 20 weeks gestation anomaly scan was done by 
a Consultant Radiologist of our hospital. on a 
predesigned proforma. 
Data had been analyzed using SPSS version 16. 
Quantitative variables were described using mean and 
standard deviation (SD) and compared using 
independent samples’ t-test. Qualitative variables were 
presented using frequency and percentage and 
compared through chi-square test. A p-value < 0.05 was 
considered as significant. 

Results 
Average age of the patients in group A was 27.77 years 
(SD = 3.60) while in group B it was 27.34 years (SD = 
3.13) (p = 0.240).  In group A, majority (26.2%) of the 
patients were of gravid 2 while in group B majority of the 
patients were of gravid 0 (p = 0.122) (Figure-1). Majority 
of the patients were primipara in both the groups i.e. 
34.9% in group A and 39.8% in group B (p = 0.562) 
(Figure-2). 
In group A, 5 (2.7%) patients had neural tube defects 
while in group B, 14 (7.5%) patients had neural tube 
defects. Frequency of neural tube defects was 
significantly higher in group B as compared to group B 
(p = 0.034). (Table-1) 

Table-1: Comparison of Neural tube defects between 
the groups 

 
NTD 

Group A 
(n = 186) 

Group B 
(n = 186) 

Present 5 (2.7%) 14 (7.5%) 

Absent 181 (97.3%) 172 (92.5%) 

 p = 0.034 

Figure 1. Comparison of Gravidity between the 
groups 

 
Figure 2: Comparison of Parity between the groups 

Discussion 
NTDs are a group of morbid and fatal birth defects that 
affect the developing nervous system and include a 
group of congenital anamolies like anencephaly, spina 
bifida meningomyelocele, hydrocephalus and 
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encephalocele.1 Folic acid (FA) is an important 
substrate for early normal neural tube development. 
Folate intake and FA supplementation are important for 
all women of reproductive age because 1:1000 
pregnancies are affected by a NTD2. Both folate and FA 
have a major impact on the reduction of NTDs as the 
neural tube closes by day 28 of gestation before many 
women realize that they are pregnant. FA 
supplementation is estimated to reduce the risk of NTD 
by 50% in women who never had a child with a NTD 
and 70% for women have had a child with a NTD.6 
It is important to make sure that all women, even those 
with normal folate levels, supplement their diet with FA. 
This is because some women with serum folate levels in 
the normal range are still at risk for having a child with a 
NTD due to following reasons; 
 Genetic mutation. 
 Certain medication (valproic acid ,carbamezapine). 
 Certain pathologic states.13,14  
The prevalence of NTDS is significantly higher in 
patients who were not taking FA as compared to the 
patients taking FA supplementation in our study. 
Khattak ST et al8 had reported that frequency of NTDs is 
more in patients who were not taking FA than in patients 
who were taking. Women not taking FA were 8-9 times 
more prone to develop NTDs than those who were 
taking FA. Similarly a study conducted in Switzerland by 
Poretti A  et al7 showed that only 5% of the mothers with 
NTDs took FA in the correct manner while rest 95% 
were not taking FA in the correct manner. Swiss annual 
NTD birth prevalence was about 0.13% which signifies 
that 1-2 newborns in 10,000 births are affected by NTD 
each year.7 Similarly in Iran NTD birth prevalence is 4.2 
per 1,000 births that is also quite high1. In Jordan, the 
incidence was 6.5 per 1,000 live births and none of the 
patients took Folate supplementations in this study16. A 
study conducted in a Mediterranean area showed that 
about 85.7% of the women were not specifically 
informed about the need to take FA to prevent NTD and 
only 6.9% actually took FA in the effective peri 
conceptual period6. Comparable published series in 
other countries as USA, UK and Sweden show a 
prevalence of NTDs between 0.2% - 0.3%17,18. The 
prevalence shown in these studies is low as compared 
to our study. Reasonable explanation for this difference 
is that our hospital is a tertiary care center and we 
receive referrals from all the peripheral hospitals. 
Mean age of patients in our study was 27 years. 
Maximum patients were between 27-29 years of age. 
This is similar to the study conducted in Iran by Behrooz 
A that showed 69.7% of patients in age range of 21-30 
years. Another study conducted in Pakistan in 2005 by 
Perveen F et al4 showed 55.26% women in age group 
between 21-30 years. Likewise in Switzerland a study 
conducted by Poretti A7 showed mean age of the 
mothers 30 years at time of delivery. 

In our study different anomalies’ accounted are,   
Hydrocephalus 42.1% cases, anencephaly 31.6% 
cases, spina bifida with meningocele 15.8% cases, 
Meningomyelocele 5.3%  case and Dandy Walker 
syndrome 5.3% case. Our findings are supported by a 
study conducted in Pakistan by Perveen F et al4 as they 
have also reported hydrocephalus and anencephaly 
most common NTDs in Pakistan. Another study 
conducted in Peshawar by khattak ST et al8 showed that 
45.60% fetuses (maximum) were hydrocephalic and 
17.39% were spina bifida with meningocele. 
Anencephaly was most frequent NTD in a study 
conducted by Behrooz A in Iran showing 53.6% fetuses 
were anencephalic and 5.4% were with 
meningomyelocele. Meningomyelocele was the most 
frequent NTD in Switzerland9 (70%) and in Jordan 
(85%).16 
The etiology of NTD may consist of genetic and 
environmental factors. Prevalence of syndromic NTDs 
also varies in different parts of the world. In our study 
only 1 patient (5.3%) had dandy walker syndrome as 
compared to 2-17%19 published data in literature.  
Whereas about 5% of NTDs patients in Switzerland as 
reported by Poretti et al were associated with 
meckleGruuber syndrome. This syndrome prevalence is 
3% in Jordan.16 Differentiation of syndromic NTDs from 
isolated forms is important in terms of pathogenesis, 
genetic counseling and prognosis19. Prenatal diagnosis 
has improved during the last 30 years and various 
methods of pre natal diagnosis are available.20,21,22 

Although consistent supplementation reduces the risk of 
NTD by 35-70% but a non-declining birth prevalence of 
NTD is a concern to our country as well as many other 
countries world-wide. It means that recommendations 
are not sufficiently effective23. The only way to address 
women at risk might be through folic acid fortification of 
food.24 Among other strategies food fortification is 
already being performed in the USA and Canada and it 
has improved the folate status considerably. It has led to 
a significant additional reduction of the NTD prevalence 
by 25-50%.12 

Conclusion 
Although the correct periconceptual FA supplementation 
is quite effective in reducing the prevalence of NTDs still 
it remains a common congenital defect and a serious 
medical and public health problem in our country. Our 
women of child bearing age usually do not follow FA 
supplementation recommendations. It is important to 
target women who are less likely to take periconceptual 
FA as well as to increase the awareness of public and 
specially of child bearing age women through an 
intensive campaign and improved education. Health 
managers of Pakistan should adopt strategies to 
educate the health professionals and public about the 
value of FA supplementation in preventing NTDs. Basic 
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and clinical research into the mechanism by which FA 
prevents NTDs should be encouraged.   
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