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Abstract

Objective: Stillbirth is defined as the death or loss of the fetus before or during birth in pregnancies over the 20th week of gestation. The aim
of our study is to determine the risk factors for stillbirth and to compare the obstetric and maternal outcomes of early, late and term stillbirth
cases.

Methods: Our retrospective case-control study included pregnant women, between the ages of 18 and 45, who had a stillbirth over the 20th
week of gestation, between February 1, 2015 and June 31, 2023. Patients were compared considering of demographic characteristics and
obstetric outcomes.

Results: Parity>3 (OR 0.34; 95% CI: 0.15-0.78. p = 0.011), abruptio placentae (OR 0.29; 95% CI: 0.04-0.51, p = 0.009), preterm birth (OR
0.35;95% CI: 0.16-0.74, p = 0.006), LBW (OR 0.09; 95% CI: 0.04-0.23, p = 0.001), oligohydramnios OR 0.16; 95% CI: 0.03-0.27, p = 0.001)
were associated with stillbirth in multivariate analysis. The caesarean section rate and the presence of small for gestational age were found
to be statistically lower in the early group. (p=0.01, p=0.029 respectively). The presence of breech presentation was found to be statistically
significantly lower in the term group ( p=0.0001).

Conclusion: Risk factors associated with stillbirth include preterm birth, low birth weight, abruptio placentae, oligohydramnios and parity
3 and above. When early, late and term groups were compared, the caesarean section rate and the presence of small for gestational age were
found to be statistically lower in stillbirths under 28 weeks.
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Introduction
Stillbirth is defined as the death or loss of the fetus before

or during birth in pregnancies over the 20th week of ges-
tation. An antepartum fetal loss is a death that occurs be-
fore the onset of labor; however intrapartum fetal death
occurs during birth and therefore may not show signs of
maceration. Pregnancy termination due to fetal anoma-
lies is not included in the terminology of stillbirth.!! The
World Health Organization (WHO) defines stillbirth as
a newborn with no signs of life at birth at a gestational
age greater than 28 weeks.”! Stillbirth is a significant psy-
chosocial problem and the estimated stillbirth rate in the
United States is 6 per 1000 births.?!

In high-income countries, congenital, anatomical or

karyotype abnormalities, placental problems associated
with growth restriction, and maternal medical illnesses
are common causes of stillbirth; whereas prolonged la-
bor, preeclampsia, and infection-related stillbirths are
more common in low-income countries. While approxi-
mately 6% of stillbirths occur in the intrapartum period
in developed countries, this rate rises to 50% in deve-
loping countries due to the limited number of centers
where cesarean section is performed.™

Increasing prenatal care opportunities and easier ac-
cess to health services have led to a decrease in stillbirth
rates over time. But the risk of stillbirth in subsequent
pregnancies is approximately five times higher in women
who had a stillbirth in their first pregnancy, compared to
women who had a live birth.! Socioeconomic deprivati-
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on and domestic violence have been also associated with
late stillbirth.!

Compared to singleton pregnancies, the risk of still-
birth increases 2.5 times in twin pregnancies.” Maternal
age under 25 or over 35years, black race, smoking, alcohol,
substance use, obesity, unmarried status, environmental
high temperature, low socioeconomic status, antepartum
hemorrhage and pre-existing diabetes, are also risk factors
for stillbirth.®) The aim of our study is to determine the
risk factors for stillbirth and to compare the obstetric and
maternal outcomes of early, late and term stillbirth cases.

Methods

Our retrospective case-control study included pregnant
women, between the ages of 18 and 45 years, who had
a stillbirth over the 20th week of gestation at Obstetric
Department of Prof. Dr. Cemil Tag¢ioglu City Hospital
between February 1, 2015 and June 31, 2023 Apgar sco-
res of 0 at 1 and 5 minutes and no signs of life by direct
observation.

Gestational age was calculated according to the date
of the last menstrual period or ultrasound findings. The
exclusion criteria were as follows: multiple pregnancies,
smoking, alcohol and substance use, maternal age of <18
years, pregestational diabetes, pregnancy termination due
to known fetal anomaly and intrapartum stillbirth. Hospi-
tal records were reviewed for information on patients who
had stillbirths and pregnant women who had live births
on the same day as these patients. The absence of fetal
heartbeat in all stillbirth cases was determined ultraso-
nographic examination.

Patients were compared considering maternal age, de-
livery type, gravida, parity, abortus, presentation, hemog-
lobin, hematocrit, fetal weight, gestational age of birth,
gender, maternal intensive care need, Assisted Reprodu-
ctive Technology (ART), placenta previa, preeclampsia,
gestational diabetes (GDM), placental abruption, small
for gestational age (SGA), preterm birth, post-term birth,
preterm premature rupture of membrane (PPROM), pre-
matiire rupture of membrane (PROM), low birth weight
(LBW), macrosomia, oligohydramnios, polyhydramnios
and fetal anomaly.

As recommended by the United States National Cen-
ter for Health Statistics; fetal loss at 220 weeks’ gestati-
on was classified as early stillbirth (20 to 27 completed
weeks), late stillbirth (28 to 36 completed weeks), and
term stillbirth (>37 completed weeks).[1] Maternal and
obstetric outcomes were compared between these three
groups. This study complies with the Declaration of Hel-

sinki. The Ethics Committee of Health Science Univer-
sity, Prof. Dr. Cemil Tascioglu City Hospital, approved
the study (Date.28/08/2023 /No. E-48670771-514.99-
223229108).

Statistical analyses were performed using NCSS
(Number Cruncher Statistical System) 2007 Statistical
Software (Utah, USA). In the evaluation of the data, in
addition to descriptive statistical methods (mean, standard
deviation, median, interquartile range), the distribution of
the variables was examined with the Shapiro - Wilk nor-
mality test, one-way analysis of variance in comparisons
between normally distributed variables, Tukey’s multiple
comparison test in subgroup comparisons, Independent
t-test was used for comparison, Kruskal Wallis test was
used for intergroup comparisons of variables that did not
show normal distribution, Dunn’s multiple comparison
test was used for subgroup comparisons, Mann Whitney
U test was used for comparison of paired groups, and
chi-square and Fisher reality test were used for compa-
risons of qualitative data. Univariate and Multivariate re-
sults were evaluated at the significance level of p<0.05 to
determine the factors affecting the presence of stillbirth.

Results

For nine years, there were 287 stillbirths out of 22715
deliveries (1.263%). The patients who have exclusion cri-
teria were not included in the study. For each case, one
control was recruited and matched according to criteria
such as day of delivery. Pregnant women who gave birth
to stillbirth were classified as group 1(n:168); pregnant
women who gave live birth on the same date were clas-
sified as group 2 (n:168). Demographic characteristics
and obstetric outcomes were compared between the two
groups (Table 1).

The mean maternal age of group 1 cases was 28.7+6.93
year and in group 2 it was 27.17+7.42 years, and no sig-
nificant difference was detected between the two groups.
But the mean gravida and parity were significantly higher
in group 1 (p= 0.046, p= 0.033 respectively). While there
was no significant difference in nulliparity, the stillbirth
rate was significantly higher in patients with parity > 3
(p= 0.015). Mean fetal weight was statistically significant-
ly lower in Group 1 (1941.28+1007.28 g) as compared to
Group 2 (3167.29+£501.89 gr ) (p= 0.0001). The mean
gestational week was 32.8+5.12 in group 1; It was found
to be 38.08+1.92 in group 2. This difference is statistically
significant (p= 0.0001). No cause was detected in 63 of
our 168 stillbirth patients. The rate of unexplained still-
birth was 37.5%.
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Table 1. Demographic characteristics and obstetric outcomes in stillbirth

Group 1 Stillbirth n:168 Group 2 Control n:168 p

Age (years) Mean (SD) 28.7+6.93 27.17+7.42 0.055*

21-34 101 60.12% 88 52.38% 0.06+

<20 28 16.67% 46 27.38%

>35 39 23.21% 34 20.24%

Vaginal 95 56.55% 96 57.14% 0.912+
Delivery Cesarean 73 43.45% 72 42.86%

Mean (SD) 2.94+1.84 2.51+£1.48 0.046%
Gravida Median (IQR) 3 (2-4) 2(1-3)

Mean (SD) 1.6+1.55 1.21£1.26 0.033%
Parity Median (IQR) 1(0-2) 1(0-2)

Mean (SD) 0.33+0.75 0.31+0.58 0.519%
Abortus Median (IQR) 0 (0-0) 0 (0-0.75)
Parity >3 38 22.62% 21 12.50% 0.015+
Nulliparity 48 28.57% 59 35.12% 0.198+
Presentation Cephalic 140 83.33% 161 95.83% 0.0001+

Breech 28 16.67% 7 4.17%
Hemoglobin Mean (SD) 11.46+1.92 11.26x1.53 0.274*
Hematocrite Mean (SD) 34.64+5.1 33.81+4.67 0.123*
Fetal weight (gr) Mean (SD) 194.28+1007.28 3167.29+501.89 0.0001*
Gestational age
(weeks) Mean (SD) 32.8+5.12 38.08+1.92 0.0001*

- 167 99.40% 167 99.40% 1+
ART + 1 0.60% 1 0.60%

Female 77 45.83% 82 48.81% 0.585+
Gender Male 91 54.17% 86 51.19%
Placenta Previa 3 1.79% 2 1.19% 0.652+
MiCcuU 13 7.74% 0 0.00% 0.0001#
SGA 44 26.19% 2.98% 0.0001+
GDM 7 4.17% 5.36% 0.608+
Preeclampsia 46 27.38% 10 5.95% 0.0001+
Placental abruption 41 24.40% 3 1.79% 0.0001+
Preterm birth 129 76.79% 36 21.43% 0.0001+
Postterm birth 6 3.57% 2 1.19% 0.152%
LBW 119 70.83% 13 7.74% 0.0001+
Macrosomia 3 1.79% 5 2.98% 0.4744
Oligohydramnios 29 17.26% 5 2.98% 0.0001+
Polyhidramnios 4 2.38% 3 1.79% 0.702+
Fetal anomaly 11 6.55% 1 0.60% 0.003t
PPROM 3 1.79% 9 5.36% 0.078%
PROM 4 2.38% 9 5.36% 0.157%

*Independent t test ¥Mann Whitney U test + Chi-Square test #Fisher’s Exact Test

SGA:Small for gestational age, GDM:Gestational Diabetes Mellitus, PROM :Premature rupture of membrane, PPROM:Preterm premature rupture of membrane, LBW: Low birth weight
ART: Assisted Reproductive Technology MICU Maternal intensive care unit
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When two groups were compared; Preeclampsia, pla-
cental abruption , Maternal intensive care unit admission,
small for gestational age (SGA), preterm birth, low birth
weight(LBW), oligohydramnios, breech presentation and
fetal anomaly were seen statistically significantly higher
in group 1.

Parity 23 (OR 0.49; 95% CI: 0.27-0.88, p = 0.016),
breech presentation (OR 0.22; 95% CI: 0.09-0.52, p =
0.001), SGA (OR 0.09; 95% CI: 0.33-0.22, p = 0.010),
preeclampsia (OR 0.17; 95% CI: 0.08-0.35, p = 0.001),
placental abruption (OR 0.06; 95% CI: 0.02-0.19, p =
0.001), preterm birth (OR 0.08; 95% CI: 0.05-0.14, p =
0.001), LBW (OR 0.04; 95% CI: 0.02-0.07, p = 0.01), oli-
gohydramnios (OR 0.15; 95% CI: 0.06-0.40, p = 0.001)
were associated with stillbirth in univariate analysis (Tab-
le 2).

Multivariate analysis was then performed with all sig-
nificant (as determined by univariate analysis above) risk
factors. The adjusted variables for conducting multivari-
ate analysis were Parity 23 , breech presentation, SGA,
preeclampsia, placental abruption, preterm birth, LBW,
and oligohydramnios.

Parity >3 (OR 0.34; 95% CI: 0.15-0.78, p = 0.011),
placental abruption (OR 0.29; 95% CI: 0.04-0.51, p =
0.009), preterm birth (OR 0.35; 95% CI: 0.16-0.74, p =
0.006), LBW (OR 0.09; 95% CI: 0.04-0.23, p = 0.001),
oligohydramnios (OR 0.16; 95% CI: 0.03-0.27, p = 0.001)
were associated with stillbirth in multivariate analysis

(Table 2).

Early, late and term groups were compared in terms
of demographic characteristics and obstetric outcomes
(Table 3). The caesarean section rate and the presence
of SGA were found to be statistically lower in the ear-
ly group (p=0.01, p=0.029 respectively). The presence of
breech presentation was found to be statistically signifi-

cantly lower in the term group (p=0.0001).

Table 2. Univariate and Multivariate Logistic Regression

Univariate Logistic Multivariate
Regression Logistic Regression
OR (OR OR (OR
%95 Cl) p %95 Cl) p
Parity>3 0.49 0.016 0.34 0.011
(0.27-0.88) : (0.15-0.78)
0.22 0.53
iz 0.09-052) 9901 (5157786 0318
MICU 0.01
(0.002:0.03) 967
SGA 0.09 0.58 0.309
©033-022) 9010 (014771 85)
Preeclampsia 0.17 0.001 1.28 0.764
(0.08-0.35) . (0.26-3.44)
Placental 0.06 0.001 0.29 0.009
abruption (0.02-0.19) : (0.04-0.51)
Preterm birth 0.08 0.001 0.35 0.006
(0.05-0.14) : (0.16-0.74)
LBW 0.04 0.01 0.09 0.001
(0.02-0.07) : (0.04-0.23)
Oligohydramnios 0.15 0.001 0.16 0.001
(0.06-0.40) : (0.03-0.27)
Fetal anomaly 0.09
©.01-0.67) 9120

MICU Maternal intensive care unit, SGA:Small for gestational age, LBW: Low birth weight

Table 3. Comparison of demographic characteristics and obstetric outcomes of early, late and term stillbirths

Early n:34 Late n:95 Term n:39 p
Age(years) Mean (SD) 28 44+7.37 28.59+6.76 29.21+7.11 0.871%
21-34 20 58.82% 57 60.00% 24 61.54%
<20 7 20.59% 16 16.84% 5 12.82%
>35 7 20.59% 22 23.16% 10 25.64% 0.927+
Mean (SD) 3.15+1.65 2.77+1.66 3.18+2.34
Gravida Median (IQR) 3(2-4) 2 (1-4) 2 (1-4) 0.188t
Mean (SD) 1.68+1.47 1.48+1.47 1.79+£1.79
Parity Median (IQR) 1.5 (1-2) 1(1-2) 1(0-2) 0.394+
Mean (SD) 0.44+0.93 0.27+0.68 0.36+0.78
Abortus Median (IQR) 0 (0-1) 0 (0-0) 0 (0-0.75) 0.542t
Delivery Vaginal 27 79.41% 47 49.47% 21 53.85%
Cesarean 7 20.59% 48 50.53% 18 46.15% 0.01+
Parity >3 7 20.59% 20 21.05% 11 28.21% 0.635+
Primipar 7 20.59% 30 31.58% 11 28.21% 0.476+
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Hemoglobin Mean (SD) 10.95+1.86 11.66+2.04 11.42+1.62 0.181%
Hematocrit  Mean (SD) 33.23+4.93 35.19+5.29 34.52+4.65 0.155%
Cephalic 22 64.71% 80 84.21% 38 97.44%
Presentation Breech 12 35.29% 15 15.79% 1 2.56% 0.001+
ART 0 0.00% 1 1.05% 0 0.00% 0.679+
Female 11 32.35% 48 50.53% 18 46.15%
Gender Male 23 67.65% 47 49.47% 21 53.85% 0.189+
Placenta Previa 2 5.88% 1 1.05% 0 0.00% 0.119+
MiCcuU 2 5.88% 8 8.42% 3 7.69% 0.893+
SGA 4 11.76% 32 33.68% 8 20.51% 0.029+
GDM 0 0.00% 4 4.21% 3 7.69% 0.260+
Preeclampsia 6 17.65% 31 32.63% 9 23.08% 0.192+
Placental abruption 7 20.59% 25 26.32% 9 23.08% 0.781+
Oligohydramnios 6 17.65% 13 13.68% 10 25.64% 0.250+
Polihydramnios 0 0.00% 3 3.16% 1 2.56% 0.582+
Fetal anomaly 4 11.76% 5 5.26% 2 5.13% 0.387+

¥ One-Way Variance Analysis, tKruskal Wallis Test +Chi-Square test
SGA:Small for gestational age, GDM:Gestational Diabetes Mellitus,

ART: Assisted Reproductive Technology MICU Maternal intensive care unit, early stillbirth (20 to 27 completed weeks), late stillbirth (28 to 36 completed weeks), and term stillbirth (=37

completed weeks).
Discussion

Stillbirth is a major healthy problem worldwide. This
study examined various obstetric risk factors and their re-
lationship with stillbirth in a tertiary hospital. Preeclamp-
sia, placental abruption, preterm birth, oligohydramnios,
low birth weight and parity 3 and above have the highest
risk of stillbirth and the average stillbirth rate in our hos-
pital was 12 per 1000 births. In the study of MacDorman
MF etal., they stated that the risk of fetal loss increased in
teenagers and pregnant women over the age of 35 years,
and that the rate of stilbirth was lowest between the ages
of 25-34." When stillbirth and live birth were compared
in our study, no significant difference was found in the
mean maternal age between the two groups. When the
age distributions were examined, 23.21% of those who
had stillbirths were 35 years old and over. This result was
not compatible with the literature.

Gravida and parity were higher in our patients who
had stillbirth. In the study of Gardosi ] et al., multivari-
able analysis identified a significant risk of stillbirth for
parity (para 0 and para > 3).'! While no significant dif-
ference was found between the two groups in nulliparity
in our study, the risk of stillbirth was significantly higher
in patients with parity 3 and above, consistent with the
literature.

Approximately 50 percent of stillbirths occur between
20 and 27 weeks of gestation.!'” Whereas, in our study,
20.23% of stillbirths were in early stage; 79.77% were
seen over 28. gestational weeks. The average week of

birth in the entire stillbirth group was 32.8+5 weeks. Ma-
king the decision to give birth in a healthy pregnancy is
not always easy. In a study including high-income count-
ries, the prospective risk of stillbirth was 0.11 per 1000
pregnancies at 37 weeks; It was found to be 3.18 per 1000
pregnancies at 42 weeks.!?l In our study, although post-
term birth was more common in the stillbirth group, no
statistically significant difference was found when compa-
red to live births. In the study of Mondal et al., the crude
rate in male fetus was 6.23 stillbirths per 1000 total births,
and the risk of stillbirth increases by 10% in male fetuses.
31 Although stillbirth was more common in male fetu-
ses in our study, no statistically significant difference was
found when compared to live birth.

The risk of stillbirth is higher with assisted reprodu-
ctive technologies (ART). However, there is not enough
evidence to show whether this risk is related to infertility
or to in vitro techniques.'"¥ In our study, it was not pos-
sible to make a comparison, because the number of ART
patients was very low and most of our patients had spon-
taneous pregnancies.

While the causes of fetal deaths seen in the early stages
of pregnancy are generally maternal medical conditions,
congenital anomalies, fetal growth and development re-
tardation and infections; the cause of late-term deaths may
be placental abruption, placenta previa, maternal causes
or complications that may occur during birth."” In our
study, fetuses with fetal anomalies were more common
in early fetal losses below 28 weeks. However, fetal death
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due to infection has never been observed. In late and term
fetal deaths, the rate of fetal death due to preeclampsia
and placental abruption was higher, consistent with the
literature. In a study by Man ], et al., although autopsy
reports were examined, the cause of stillbirth could not be
explained. This rate varies between 30% and 60%.¢'The
unexplained stillbirth rate in our clinic was 37.5%. In ge-
neral, it is recommended for patients who have previously
had a stillbirth to give birth before the estimated delivery
date in order to provide psychological security. However,
there is no consensus on this issue.

The fetal anomaly rate in the stillbirth group was
found to be 6.55% in our study, This rate is significantly
higher compared to live births and fetal anomaly encoun-
tered more common in pregnancies under 28 weeks. In a
study examining all antenatal fetuses with congenital ano-
malies, the average stillbirth rate was found to be 2.68%.
17 However, there is less information about genetic ca-

uses other than aneuploidy and familial aggregation of
stillbirth.!'®

Diabetic pregnant women constitute a risky pregnan-
cy group in terms of adverse perinatal outcomes. The risk
of stillbirth in patients treated with insulin has been re-
ported to be 6-35 per 1000 births and gestational diabetes
mellitus (GDM) negatively affects 8% of all pregnancies.
Vasculopathy in hyperglycemic pregnant women may be
associated with decreased uteroplacental perfusion and
stillbirth in advanced maternal age or obesity. Approxima-
tely 4% of all stillbirths are associated with diabetes.?*!")
The rate of GDM in patients with stillbirth was observed
as 4.17% in our study, whereas there was no statistical
difference between the stillbirth and live birth groups.

Umbilical cord anomalies such as knot, stricture, and
torsion may disrupt fetal microcirculation and cause stil-
Ibirth in the third trimester. They were held responsible
for 19% of 500 fetal deaths. However, after investigating
all causes of fetal death, umbilical cord anomalies may be
associated with fetal death.? True nodes were observed
in only two patients in our study group. These patients
were in the last trimester, consistent with the literature.
There were no risk factors to explain stillbirth. However,
since the number of our cases with cord knots is very low,
it is controversial whether the real cause of stillbirth is
related to the knot.

Placental abruption and insufficiency are the main ca-
uses of fetal death in patients with hypertension. Abrupti-
on occurs in about 1 percent of pregnancies but accounts
for 10 to 20 percent of all stillbirths. The risk of stillbirth
is highest when the separation involves the central part of
the placenta and when more than 50 percent of the pla-
cental surface has separated.”!! In the study of Egbe TO

et al., the risk of stillbirth was more than three times hi-
gher in women with preeclampsia. Additionally, the risk
of stillbirth was 21 times higher in women with placental
abruption.?? In our study, the preeclampsia was observed
in 27.38%; the abruption was observed in 24.40% of stil-
Ibirth pregnancies and preeclampsia and placental abrup-
tion were associated with stillbirth in univariate analysis.
Whereas placental abruption was associated with still-
birth in multivariate analysis. Although preeclampsia and
abruption were more common in fetuses over 28 weeks,
no significant difference was found for preeclampsia and
abruption when the early, late and term stillbirth groups
were compared,

Patients who gave birth prematurely or gave birth to
an small for gestational age (SGA) baby in their previ-
ous pregnancies have an increased risk of giving birth to
a stillborn baby in their next pregnancy.”! If SGA is not
detected in the antenatal period, the risk of stillbirth was
found to be 19.8 per 1000 births.!"In our study, the rate
of SGA fetuses was significantly higher in the stillbirth
group and SGA was associated with stillbirth in univariate
analysis according the literature. But the presence of SGA
was found to be statistically lower in the early stillbirth
stage.

Premature babies were approximately three times
more likely to be stillborn than full-term babies.”! Simi-
lar the literature, 76.79% of the patients who had a still-
birth and 21.43% of the pregnant women who had a live
birth had a preterm birth in our study. Premature birth
was associated with stillbirth in multivariate analysis. Low
birth weight (LBW) babies are also at risk of stillbirth.
They were five times more likely to have a stillbirth than
normal weight babies.??? LBW was seen statistically signi-
ficantly higher in stillbirth in our clinic. (70.83% in still-
birth group)

A study by Figueroa L et al., showed that the rate of
stillbirth was five fold higher in oligohydramnios patients
in low-middle income countries.”** Consistent with the li-
terature, oligohydramnios was associated with stillbirth in
multivariate analysis in our study. However, when early,
late and term stillbirth groups were compared, no signifi-
cant difference was detected in oigohydramnios.

We acknowledge that this study has some limitations.
The best way to demonstrate the pregnancy outcomes is
to include all live birth cases. But we compared the same
number of live birth and stillbirth patients. The placenta
was not examined pathologically and a fetal autopsy was
not performed. The karyotype analysis was not performed
on fetuses with stillbirth. Data related to socioeconomic
status, race and ethnicity were not analyzed in this study.

Our study differs from previous studies, with a large
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patient group, where we examined the comparision of de-
mographic characteristics and obstetric outcomes in ear-
ly, late and term stages of stillbirts.

Conclusion

Early recognition and prevention of risk factors are im-
portant steps in reducing the number of stillbirths. Risk
factors associated with stillbirth include preterm birth,
low birth weight, placental abruption, oligohydramni-
os and parity 3 and above. When early, late and term
groups were compared, the caesarean section rate and
the presence of SGA were found to be statistically lower
in stillbirths under 28 weeks. More research is needed to
diagnose poor obstetric outcomes and evaluate effective
interventions to reduce stillbirth rates.

References

1. Gregory EC, Valenzuela CP, Hoyert DL. Fetal Mortality:
United States, 2020. Natl Vital Stat Rep. 2022; 71:1-20.
[CrossRef]

2. Kelly K, Meaney S, Leitao S, O’Donoghue K. A review
of stillbirth definitions: A rationale for change. Eur ]
Obstet Gynecol Reprod Biol. 2021; 256:235-45.[PubMed]
[CrossRef]

3. Management of Stillbirth: Obstetric Care Consensus No,
10. Obstet Gynecol. 2020;135: el10-e132. Erratum in:
Obstet Gynecol. 2023 May 1;141(5):1030. [CrossRef]

4. HugL, You D, Blencowe H, Mishra A, Wang Z, Fix MJ,
et al.; Global, regional, and national estimates and trends
in stillbirths from 2000 to 2019: a systematic assessment.
Lancet. 2021; 398:772-85.[PubMed] [CrossRef]

5. Lamont K, Scott NW, Gissler M, Gatt M, Bhattacharya
S. Risk of Recurrent Stillbirth in Subsequent Pregnancies.
Obstet Gynecol. 2022; 139:31-40.[PubMed] [CrossRef]

6. Heazell A, Budd J, Smith LK, L.i M, Cronin R, Bradford B,
et al. Associations between social and behavioural factors
and the risk of late stillbirth - findings from the Midland
and North of England Stillbirth case-control study. BJOG.
2021; 128:704-13.[PubMed] [CrossRef]

7. Cheong-See F, Schuit E, Arroyo-Manzano D, Khalil A,
Barrett J, Joseph KS, et al., Prospective risk of stillbirth
and neonatal complications in twin pregnancies: systematic
review and meta-analysis. BMJ. 2016;354:14353. [PubMed]
[CrossRef]

8. Odendaal H, Dukes KA, Elliott AJ, Willinger M, Sullivan
LM, Tripp T, et al., Association of Prenatal Exposure
to Maternal Drinking and Smoking With the Risk of
Stillbirth. JAMA Netw Open. 2021;4(8): €2121726.

9. Chersich MF, Pham MD, Areal A, Haghighi MM,
Manyuchi A, Swift CP, et al., Associations between high
temperatures in pregnancy and risk of preterm birth, low

birth weight, and stillbirths: systematic review and meta-
analysis. BM]J. 2020;371:m3811.[PubMed] [CrossRef]

10. MacDorman MF, Gregory EC. Fetal and Perinatal
Mortality: United States, 2013. Natl Vital Stat Rep. 2015;
64:1-24.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gardosi J, Madurasinghe V, Williams M, Malik A, Francis
A. Maternal and fetal risk factors for stillbirth: population
based study. BM]J. 2013;346: £108.[PubMed] [CrossRef]

Muglu J, Rather H, Arroyo-Manzano D, Bhattacharya S,
Balchin I, Khalil A, et al., Risks of stillbirth and neonatal
death with advancing gestation at term: A systematic
review and meta-analysis of cohort studies of 15 million
pregnancies. PLoS Med. 2019;16(7):e1002838.[PubMed]
[CrossRef]

Mondal D, Galloway TS, Bailey T'C, Mathews F. Elevated
risk of stillbirth in males: systematic review and meta-
analysis of more than 30 million births. BMC Med. 2014
;12:220.[PubMed] [CrossRef]

Wong K, Carson KR, Crane J. Risk of stillbirth in singleton
gestations following in vitro methods of conception:
a systematic review and meta-analysis. BJOG. 2021;

128:1563-72.[PubMed] [CrossRef]

Hoyert DL, Gregory EC. Cause of Fetal Death: Data
From the Fetal Death Report, 2014. Natl Vital Stat Rep.
2016; 65:1-25.

Man J, Hutchinson JC, Heazell AE, Ashworth M, Levine
S, Sebire NJ. Stillbirth and intrauterine fetal death: factors
affecting determination of cause of death at autopsy.
Ultrasound Obstet Gynecol. 2016; 48:566-73.[PubMed]
[CrossRef]

Groen H, Bouman K, Pierini A, Rankin J, Rissmann A,
Haeusler M,et al.,Stllbirth and neonatal mortality in
pregnancies complicated by major congenital anomalies:
Findings from a large European cohort. Prenat Diagn.
2017; 37:1100-11.[PubMed] [CrossRef]

Workalemahu T, Page JM, Meeks H, Yu Z, Guinto
E, Fraser A, et al., Familial aggregation of stillbirth: A
pedigree analysis of a matched case-control study. BJOG.
2023; 130:454-62.[PubMed] [CrossRef]

Starikov R, Dudley D, Reddy UM. Stillbirth in the
pregnancy complicated by diabetes. Curr Diab Rep. 2015;
15:11.[PubMed] [CrossRef]

Hammad IA, Blue NR, Allshouse AA, Silver RM, Gibbins
KJ, Page JM, et al; NICHD Stillbirth Collaborative
Research Network Group. Umbilical Cord Abnormalities
and Stillbirth. Obstet Gynecol. 2020; 135:644-52.
[PubMed] [CrossRef]

Downes KL, Grantz KL, Shenassa ED. Maternal, Labor,
Delivery, and Perinatal Outcomes Associated with
Placental Abruption: A Systematic Review. Am J Perinatol.
2017; 34:935-57.[PubMed] [CrossRef]

Egbe TO, Ewane EN, Tendongfor N. Stillbirth rates
and associated risk factors at the Buea and Limbe regional
hospitals, Cameroon: a case-control study. BMC Pregnancy
Childbirth. 2020; 20:75.[PubMed] [CrossRef]

Malacova E, Regan A, Nassar N, Raynes-Greenow C,
Leonard H, Srinivasjois R, et al., Risk of stillbirth, preterm
delivery, and fetal growth restriction following exposure
in a previous birth: systematic review and meta-analysis.
BJOG. 2018; 125:183-92.[PubMed] [CrossRef]



https://doi.org/10.15620/cdc:118420
https://pubmed.ncbi.nlm.nih.gov/33248379
https://doi.org/10.1016/j.ejogrb.2020.11.015
https://doi.org/10.1097/AOG.0000000000005178
https://pubmed.ncbi.nlm.nih.gov/34454675
https://doi.org/10.1016/S0140-6736(21)01112-0
https://pubmed.ncbi.nlm.nih.gov/34856561
https://doi.org/10.1097/AOG.0000000000004626
https://pubmed.ncbi.nlm.nih.gov/32992405
https://doi.org/10.1111/1471-0528.16543
https://pubmed.ncbi.nlm.nih.gov/27599496
https://doi.org/10.1136/bmj.i4353
https://pubmed.ncbi.nlm.nih.gov/33148618
https://doi.org/10.1136/bmj.m3811
https://pubmed.ncbi.nlm.nih.gov/23349424
https://doi.org/10.1136/bmj.f108
https://pubmed.ncbi.nlm.nih.gov/31265456
https://doi.org/10.1371/journal.pmed.1002838
https://pubmed.ncbi.nlm.nih.gov/25428603
https://doi.org/10.1186/s12916-014-0220-4
https://pubmed.ncbi.nlm.nih.gov/33683788
https://doi.org/10.1111/1471-0528.16691
https://pubmed.ncbi.nlm.nih.gov/27781317
https://doi.org/10.1002/uog.16016
https://pubmed.ncbi.nlm.nih.gov/28837248
https://doi.org/10.1002/pd.5148
https://pubmed.ncbi.nlm.nih.gov/36161750
https://doi.org/10.1111/1471-0528.17301
https://pubmed.ncbi.nlm.nih.gov/25667005
https://doi.org/10.1007/s11892-015-0580-y
https://pubmed.ncbi.nlm.nih.gov/32028503
https://doi.org/10.1097/AOG.0000000000003676
https://pubmed.ncbi.nlm.nih.gov/28329897
https://doi.org/10.1055/s-0037-1599149
https://pubmed.ncbi.nlm.nih.gov/32013904
https://doi.org/10.1186/s12884-020-2767-8
https://pubmed.ncbi.nlm.nih.gov/28856792
https://doi.org/10.1111/1471-0528.14906

Evaluation of obstetric outcomes and risk factors of early late and term stillbirths

24. Figueroa L, McClure EM, Swanson J, Nathan R, Garces
AL, Moore JL, et al., Oligohydramnios: a prospective study
of fetal, neonatal and maternal outcomes in low-middle
income countries. Reprod Health. 2020; 17:19.[PubMed]
[CrossRef]

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported (CC BY-NC-ND4.0) License. To
view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/ or send a letter to Creative Commons, PO Box 1866,
Mountain View, CA 94042, USA.

Volume 32 | Issue 1| April 2024 _


https://pubmed.ncbi.nlm.nih.gov/32000798
https://doi.org/10.1186/s12978-020-0854-y

