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ABSTRACT
Purpose of the study: To compare the occurrence of Unexplained IUFD among different gestational age groups and to find if any possible association with
seasonal variation in the occurrence of IUFD.

Methodology: A retrospective multicentric study was performed. Secondary data regarding unexplained or uncomplicated IUFD that occurred between
January 2008 and December 2019 was collected from hospital records. Gestational age, Date of occurrence and fetal birth weight were obtained and

subjected to statistical analysis using SPSS (version.22) software.

Results: During the study period a total of 318 IUFD occurred due to unexplained or uncomplicated reasons. The highest occurrence of IUFD (40.9%) was
observed in 201 to 250 days gestational age group. The peak occurrence of IUFD was observed in the monsoon particularly in July.

Conclusion: Most of the IUFDs were noted during 28 weeks to 35 weeks gestation. We also found an increased incidence of [IUFD during monsoon season

and in the third trimester of pregnancy.
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Introduction

The World health organisation defines Intra Uterine Foetal
Deaths (IUFD) as antepartum deaths beyond 20 weeks of
gestation or birth weight >500gm. In 2015, there have been 2.6
million stillbirths globally, with more than 7178 deaths a day.
The majority of these deaths occurred in developing countries.
Ninety-eight percent of these are seen in low- and middle-income
countries. About 50% of all stillbirths occur in the intrapartum
period, which represents the greatest time of risk. An Estimated
the proportion which varies from 10% in developed regions to
59% in South Asia [1]. Stillbirth and IUFD causes a severe
psychological impact on the mother and the family. In 2014
‘India New born Action Plan’ (INAP) had adopted stillbirth
prevention target of <10 stillbirths per 1,000 births by 2030 [2].

Maternal risk factors such as nulliparity or grand multiparity
increased maternal body mass index (BMI), diabetes mellitus
(DM), antenatal vaginal bleeding and women aged over 40 years
had shown a highly significant risk of stillbirth in the previous

studies [3-5]. Yet, certain studies in the past revealed a very
high incidence of IUFD of about thirty to fifty percent which
cannot be related to any known etiological or risk factors [6-
9]. There are numerous risk factors enumerated in the literature
oftentimes, risk of occurrence of IUFD seems to be inconsistently
associated with increasing or decreasing gestational ages in the
past research from India [10-12]. A recent study from WHO also
exhibited similar result [13]. This demands further research in
this aspect. Hence, the primary aim of this retrospective study
was to compare the occurrences of Unexplained IUFD (due to
unknown factors) among different Gestational age groups.

On the other hand, Environmental and meteorological factors
are being evaluated as determinants of adverse birth outcomes
in recent times. Looking for seasonal patterns is a method of
investigating environmental determinants of birth outcomes
[14]. Understanding seasonal fluctuations in disease patterns
can help us to understand certain aspects of its actiology. Earlier
studies relating the seasonality with neonatal mortality among
the historical European populations in Sweden and Italy observed
a strong correlation of cold weather with a high occurrence
of neonatal deaths [15,16]. There is a dearth of research when
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it comes to the association of seasonal variations with TUFD.
Studies done in the past in this regard at different places around
the world obtained equivocal results [17,18]. Consequently,
the secondary aim of this study was to find, if any, seasonal
variations exist in the occurrences of IUFD.

Materials and Methods

This study was a retrospective multi-centric study, conducted
at 14 different locations of Cloud nine chains of Hospitals
across India. Secondary data comprising of gestational age,
birth weight, and date of occurrence of IUFD were collected
from the hospital records of female patients, who had the
incidence of IUFD from January 2008 till December 2019
after obtaining permission from the ethical committee and the
hospital administration. All IUFD resulted from uncomplicated
pregnancy that occurred in the above-mentioned duration were
included in the study whereas those due to known predisposing
factors like gestational diabetes, chromosomal abnormalities,
uterine abnormalities etc. were excluded.

All statistical analysis was performed with SPSS (Statistical
package for social sciences) version 22. Chi-square Test,
Kruskal-Wallis and Post Hoc analysis were performed.

Results

There was a total of 318 IUFD as per the inclusion and exclusion
criteria, from January 2008 till December 2019 across all the
centres of the study. There were 92,680 babies born during the
said period — with IUDs accounting for 0.34% of all pregnancies.
The median gestational age at the time of IUFD occurrence was
32 weeks (224 days) with a range of 20 weeks to 40 weeks 5
days. The mean fetal birth weight was 1.57+1.01 Kg (range:
0.12-4.70 Kg).

In our study, the highest occurrence of IUFD of about 40.9%
was seen in the gestational age group of 201 to 250 days (28.7
to 35.7 weeks) as shown in Table 1. One sample chi-square test
yielded a statistically significant difference compared to other
gestational age groups. (p=0.000). Month-wise distribution of
IUFD (in number and percentage) is depicted in Table 2. A total
of thirty-six IUFD (11.3%) were recorded in July which was
the highest, while February had the least incidence of 16 (5%)
which is depicted in Figure 1a.

Occurrences of [UFD was observed to be highest in the monsoon
(121 deaths) compared to other seasons of the year which was
statistically highly significant (p=0.000) as shown in Figure 1b.
Kruskal-Walli’s test was performed to observe any substantial
effect of seasonal variation on the birth weights and gestational
ages which did not yield statistically significant difference (p
=0.621 and p= 0.397, respectively).

Table 1: Frequency of occurrence of IUFD among different
gestational age groups

Gestational Age IUFD (Frequency) Percentage
101-150 days 12 3.8
151-200 days 85 26.7
201-250 days 130 40.9
252-300 days 91 28.6

Table 2: Month wise distribution of IUFD

Month IUFD (Number) | Percentage
January 28 8.8
February 16 5.0
March 30 9.4
April 21 6.6
May 20 6.3
June 27 8.5
July 36 11.3
August 25 7.9
September 33 10.4
October 26 8.2
November 28 8.8
December 28 8.8
Total 318 100.0
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Figure 1a: Month wise incidence of IUFD (In Number)
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Figure 1b: Seasonal variation in the incidence of [IUFD

Discussion

Despite the availability of modern interventions like non-stress
test, ultrasonography etc. the majority of causes of IUFD could
not be linked to any definite actiology. There were 92,680 babies
born during the said period — with IUDs accounting for 0.34%
of all pregnancies, which is probably one of the lowest in the
country suggesting regular antenatal check-ups does lead to
healthy pregnancy. In our study, the highest occurrence of IUFD
(40.9%) was in between 201 to 250 days of gestational age (28.7
to 35.7 weeks). Similar results were obtained in a recent study
done at Taiwan, with 55.4% of stillbirths occurring at second
trimester out of which 29% cannot be associated with any
causative factor; While 44.6% of the stillbirths occurred at the
third trimester in which 14% could not be linked to any cause
[7]. secondary analysis of the WHO antenatal care trial found
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that both high- and low-risk women within the intervention
group had an increased relative risk of fetal death between 32
-36 weeks of gestation [13]. In our study, the aim was to compare
the occurrences of the uncomplicated and unexplained IUFD
among different gestational age groups. Yet, such comparisons
were not reported in many of the past studies. Nevertheless, it is
worth mentioning the studies which reported the incidences of
IUFD due to both known and unknown factors among different
Gestational age groups.

In a study from India, 57.69% of IUFD could not be related to
any maternal and fetal risk factors. The maximum number of
IUFD was among the gestational age group between 28 and 32
weeks which was almost similar to our study [8]. A study from
tertiary care hospital from India reported 35.8% IUFD cases
which were due to unidentified reasons. Highest IUFD cases
were found in the gestational age groups between 20-28 weeks
followed by 28-30 weeks in their study [9].

In a prospective study from India, 10.57% of IUFD were due to
unexplained reasons, 35.86% of deaths occurred at term [11].
In another study from India, 19.05% of IUFD had no causative
factor and the highest occurrence of IUFD (35%) was between
31 — 35 weeks of gestational age [12]. Similar results were seen
in another study from India where 28.5% of IUFD was due to
unidentified causes and the highest incidence was between 31-
35 weeks of gestational age [19]. In contrast to our study, few
studies observed the highest incidences of IUFD at term (>36
weeks). Similar contrast results were also seen in another study
from India where 16% of IUFD had no identified causes and
highest occurrence of IUFD (33%) was at term (38-41 weeks)
[20].

Warlandetal in 2014, proposed a ‘triple-risk model’ which
could explain the late unexplained stillbirth [21]. According to
this model death occurs due to the intersection of 1) maternal
factors 2) fetal/placental factors, and 3) a fetal stressor. They put
forth the concept of the vulnerable fetus which is susceptible to
specific maternal conditions and stressors leading to fetal death.
Some of the previous studies also observed high incidences of
IUFD at an early gestational age. One such study from India
reported 32.1% of fetal death at 20-24 weeks of gestation with no
explainable cause found in 12.5% of the total cases. Pregnancies
with early IUFD had Congenital anomalies as the most common
factor according to this study [10].

There is a popular belief among Obstetricians in India that
babies in India are more mature than our western counterparts
and IUDs are more common in 39 to 41 weeks, hence induction
of labour and caesarean sections are usually done in many high-
risk pregnancies at around 37 weeks to prevent possible [UFD.
We found in our study, that the peak occurrences of IUFD were
between 28 to 35 weeks and with highest incidence in July
(11.3%) and the least in February (5%). It is possible our peak in
July may be coinciding with our peak incidence of seasonal flu
and reduction in [IUFD might be due to routine flu vaccination in
pregnant women prior to this season.

In a historical study among Swedish population, the cold ambient
temperature in utero preceded an increased risk of stillbirth and
preterm birth but did not influence birth weight similar to our

study where the season of birth did not have any statistically
significant association with birth weight [17]. In contrast to our
study, previous research done at Brisbane, Australia reported
an Increase in temperature increased the risk of stillbirth with
a mean gestational age of 27.7 weeks. The risk of stillbirth was
greater when using the last 4 weeks of temperature exposure
compared with the last week only. Though in our study, the
temperature gradient was not considered in describing the
various seasons [22].

Again, in our study, [UFD due to uncomplicated or unexplained
reasons only were included. Hence, our study results cannot
be extrapolated with others since most of the earlier research
associated foetal factors with seasonal variations in the
occurrences of IUFD. Further exploration is required in this
aspect in future research.

The results of our retrospective study showed that the highest
occurrence of unexplained IUFD was in the gestational age
group of 201 to 250 days, contrary to the “belief” of most
Obstetricians in India who are worried about the maturity of
Indian babies and try to induce at early term rather than late term
for the fear of IUFD. The highest peak of IUFD was observed
in the monsoon, particularly in July month. We also noticed the
variation due to seasonality, was not evident in terms of birth
weight and gestational age. Most of the IUFD is preventable,
and the knowledge of the direct or indirect effect of risk factors
like seasonal variation will help in improving the health care for
those at risk and thereby improving the overall outcome of live
births.
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