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ABSTRACT

Background: In the absence of primary care and prevailing associated social stigma, many patients of neural tube
defects (NTDs) from remote areas die without getting any treatment. The high number of such untreated cases and
unregistered deaths in these areas made us ponders to the fact that tertiary care center-based studies do not represent
the true incidence of NTDs.

Materials and Methods: We did a population-based survey for NTDs births of rural areas from Jaunpur to Ghazipur
district in Eastern Uttar Pradesh. These districts are among the least developed areas of Northern India in Uttar Pradesh
among other 17.

Results: The data show an incidence of 7.48 per 1000 live births.

Conclusion: Besides of unawareness regarding periconceptional folate supplementation, intensive effort is required to
design adequately powered studies to search other key factors responsible for high prevalence of NTDs.
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Introduction

Neural tube defects (NTDs) are among the leading noninfectious
birth defects with a worldwide prevalence of 1-2 per 1000
live births!" causing significant infants’ morbidity and
mortality and known to have multifactorial-polygenic origin
for occurrence where both genetic and environmental
factors including maternal nutrition are reported to have
considerable contributions® known to vary with geographical
areas, population, and type of study.”! NTD comprises spina
bifida, anencephaly, encephalocele, craniorachischisis, and
iniencephaly.
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The prevalence of NTDs in India has been reported to vary
from 0.5 to 11 per 1000 births."*®! However, most of these are
hospital-based studies from different cities. The Indian Planning
Commission has initiated the Backward Districts Initiative
scheme, which aims to identify districts which would benefit
from focused development programs to address the problems of
low agricultural productivity and unemployment. Two hundred
districts have identified the population comprising mostly of
marginal farmers and forest dwellers. In many of these districts,
poverty has increased despite consistent focus of several
poverty eradication programs. In the state of Uttar Pradesh, 17
districts have been identified. Ghazipur and Jaunpur are among
them. The criteria for the under development, included the
following parameters namely, incidence of poverty, education,
health, water supply, transport and communications, and
degree of industrialization.
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In India, 68.85% of the population resides in rural areas
(Census 2011),” therefore, it can be assumed that on an average
there are almost 2.2 times higher frequency of reproducibly
active female in the rural areas. These females often undergo
delivery in supervision of untrained dais, and most of defective
births die prior to getting treatment. Considering the above
facts, it may be suggested that the tertiary care center-based
studies for the incidence of the NTDs may not represent the
true incidence of NTDs. The present study was, therefore,
undertaken, in order to determine the prevailing incidence of
NTD in these districts.

Materials and Methods

The study was approved by the ethical committee of Banaras
Hindu University, Varanasi. To determine the incidence of
NTDs, two districts of Eastern Uttar Pradesh that is Northern
part of India were selected which were listed among the most
deprived by the Indian Planning Commission. The study was
done in Dharmapur block (117 villages) of district Jaunpur
and Deokali (226 villages) block in Ghazipur District, Uttar
Pradesh, India, between March, 2012, and September, 2014.
The study was accomplished by a door-to-door visit in a cluster
of 30 villages of Jaunpur and 30 villages of Ghazipur. The total
population in Jaunpur (4,494,204) and Ghazipur (3,620,268)
was distributed in 21 blocks and 16 blocks, respectively.
From which 30 villages of Dharmapur block (Jaunpur) and 30
villages of Deokali block (Ghazipur) were selected, covering a
population 0f 91,195. These villages were selected on random
basis. For this study, we adopted the methodology followed
by Cherian et al.' for population-based study in Balrampur
district of Western Uttar Pradesh. In the preliminary step,
information about women who had delivered during the
preceding year was collected from primary health centers
and accredited and social health activist of each village. Three
teams of trained fieldworkers having three members in each
team were recruited and sent for the door-to-door survey.
All the teams were provided photographic album consisting
of pictures of various forms of NTDs such as meningocele,
meningomyelocele, encephalocele, and anencephaly, and a
list of questions about the history of defective pregnancy and
previous pregnancy. Verbal informed consent for participation
in this study was taken. All mothers, as well as other relative
females, were asked about any births similar to those depicted
in the album born to them or in the village during this period.

Results

During the study period, 2540 live births were registered. The
estimated crude birth rate was 24.85 per 1000 population, which
is almost equal to crude birth rate in Uttar Pradesh. Nineteen
babies were born with NTDs during the survey [Table 1], of
which ten died (5 with myelomeningocele; 4 with meningocele;
1 with anencephaly). This gives an incidence of NTDs of one

D

affected baby per 134 live births, 7.48 per 1000 live births.
In this study, we observed myelomeningocele with a relative
occurrence of 3.149 per 1000 live births [Table 1] making up 42%
of total cases of NTDs seen with anencephaly having the lowest
occurrence of 5% [Figure 1]. About 36.84% of total cases had
associated malformations such as hydrocephaly, paraplegia,
Arnold—Chiari malformation, and talipesequinovarus, [Table 1]
and the gender wise distribution (male: female) of various
forms of NTDs was highest for meningocele (2:1) followed by
myelomeningocele (1.6:1) and encephalocele (1:1) [Figure 2].
The ratio of male affected to that of the female affected was
1.38-1, frequency of spina bifida was higher in proportion
compared to anencephaly. In this study, we did not incorporate
the cases of miscarriages and stillbirths as no definite
information regarding their physical characteristics were
available.

Discussion

This study reports an incidence of NTDs of 7.48 per 1000
births. When we compare this result to previous studies on
the incidence of the NTDs in various parts of India published
in the last decade [Table 2], this is slightly lower than another
population-based study which showed an incidence rate of
8.21 per 1000 births reported from Balrampur district, in
Western Uttar Pradesh;!"” however, rest of the studies in the

Table 1: Frequency and types of NTDs of cases born
during March 2012-September 2014

Type of defect Number Rate per 1000 Associated defects
of cases live births
Myelomeningocele 8 3.1496  Arnold-Chiari malformation
(1 case) and paraplegia (2 cases)
Meningocele 6 2.3622  Talipes equinovarus (1 case)
Encephalocele 4 1.5748  Hydrocephaly (3 cases)
Anencephaly 1 0.3937 Not documented

NTDs — Neural tube defects

Table 2: Prevalence of NTDs and types of studies
from 1992 to 2014 in different regions of India

Place of study Type of study Prevalence References
(per 1000)
Pondicherry Hospital based 5.7 [11]
Balrampur Population based 8.21 [10]
Lucknow Hospital based 3.9 [71
QOdisha Hospital based 9.12 [8]
West Bengal Hospital based 8.2 [12]
Andhra Pradesh (united) Hospital based 5.08 [13]
Kerala Hospital based 10.6 [14]
Karnataka Hospital based 3.15 [15]
Gujarat Hospital based 6.4 [16]
Maharashtra Hospital based 1.68* [17]

*Excluding cases of anencephaly (1.34/1000). NTDs — Neural tube defects
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Relative frequency of variouus NTDs

Figure 1: Pie chart showing the relative frequency of various types
of neural tube defects. This figure represents the higher frequency
myelomeningocele (42%) type of neural tube defect, and least
frequency was in anencephaly (5%) of the cases

table were hospital-based and, therefore, cannot be compared
to ours. Though not significantly different, the small decrease
in the incidence rate could be attributed to the implementation
of the national program in the rural areas for folic acid
supplementation which is known to prevent NTDs up to
70%.1"®1° On the other hand, as shown in Table 3, the incidence
of NTDs in the Indian subcontinent is much higher than seen
in the economically developed countries, where prenatal
screening is a standard medical protocol, allowing for the early
detection of fetuses with NTDs allowing the parents the option
of termination. However in India, unplanned pregnancies,
unawareness regarding the benefits of periconceptional folate
supplementation, and the absence of such prenatal diagnostic
tests mean that parents only become aware of their malformed
infant after birth. The difference of the incidence of NTDs in
our study in comparison to Cherian et al.,'”! in spite of similar
random based study protocols may be due to differences in the
populations under study and the fact that our study cohort
is twice the size of that reported by Cherian et al. and is thus
providing a more accurate result. Further, during survey
some cases may have been missed like spina bifida occulta.
No data about stillbirths or miscarriage were available as the
mother, and other close relatives were unable to explain the
morphological features of stillborn. A custom exists in these
regions of Eastern Uttar Pradesh, if a stillborn or miscarriage
fetus has any abnormality, they are discarded immediately
without showing them to the mother any family members or
villagers, as it is considered a bad omen. The dais, who help in
such deliveries, do not keep accurate notes on the occurrence
of such births, and thus finding the history of a stillborn or
miscarriage with NTD had been very difficult, and we think
that we may have missed such cases. Another limitation of
this study is the inability to discriminate between syndromic
and nonsyndromic NTDs on behalf of information collected
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Figure 2: Gender distribution of the neural tube defects illustrated by
bar diagram. This figure shows that the numbers of neural tube defect
cases including myelomeningocele and meningocele were higher in
males than females

Table 3: Prevalence of NTDs among developed
countries and adjoining Asian countries

Place of study Prevalence rate (per 1000 live births) References
England and Wales 0.3 [20]
Australia 0.5 [21]
Germany 0.58 [22]
United States 0.761 [23]
China 6.0 [24]
India 7.48 Present study
Pakistan 7.55 [25]*

*After excluding the cases of hydrocephaly. NTDs — Neural tube defects

from dais and relatives in death cases, although the authors
did not find any live child with NTD of syndromic origin. Of the
nineteen cases of NTD recorded, the frequencies of a male child
affected to that of the female child were more with a ratio of
1.38-1. Many studies revealed that females are more affected
than males.”**" The frequency of spina bifida was in higher
proportion compared to anencephaly. However, many studies
have reported equal incidences of these two forms of NTD, 2%
which may be attributed for not considering miscarriages and
stillbirths. NTD is a neglected problem whose etiopathogenesis
has been attributed to both genetic and environmental factors.
Our study reveals a high incidence in Northern part of India.
A much higher incidence might be prevailing in some of the
remote villages, where a survey in the near future may unravel
many mysteries yet unexplored.
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