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Fetal gender distribution in post-term pregnancy and
intrauterine death: Maternal and neonatal outcomes by fetal sex
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ABSTRACT

Aims: Fetal sex plays an important role in pregnancy and its outcomes due to hormonal and
chromosomal differences. The current study examines the effect of fetal sex on delivery time,
intrauterine death and maternal-neonatal outcomes.

Methods: Pregnant women who gave birth in University of Health Sciences Turkey, Tepecik
Training and Research Hospital Delivery Unit between 2014 and 2019 were screened
retrospectively for the study. Pregnancies of >37 weeks (259 days) were included in the study,
and pregnancies with >42 weeks (294 days) were classified as post-term (prolonged) pregnancy.
Intrauterine death and maternal-neonatal outcomes were compared according to fetal gender.

Results: The prevalence of post-term pregnancy was 0.76%. A total of 45,147 pregnancies were
found, including 22,788 (50.5%) males (M) and 22,359 (49.5%) females (F) who met our criteria
for the study. In births between 37-40 0/6 weeks male sexes ratio was higher (M/F sex ratio: 37
0/6 weeks: 1.05; 38 0/6 weeks: 1.01; 39 0/6 weeks: 1.01). The female sex birth rate becames more
prominent after the 40" week, 75% of the newborns at the 44" week were observed to be female
(M/F sex ratio: 44 0/6 weeks: 0.33). However, although female sex ratio was higher in post-term
pregnancies, contrary to the literature, this difference was not significant. Intrauterine fetal
death was observed more frequent in post-term pregnancies than term pregnancies (0.93%
vs 0.3%, p=0.017). The risk of intrauterine fetal death was approximately three times higher
in post-term pregnancies than term pregnancies (Odds ratio: 3.16; 95% confidence interval:
1.16-8.58). In post-term pregnancies, birth weight (3458.7+462.9 g vs. 3338.5+416.5 g), head
circumference (35.2+1.1 cm vs. 34.9+1 cm) and body length [50 (44-56) cm vs. 50 (40-55) cm]
were higher in male sexes and all these results were statistically significant (p=0.049, p=0.004
and p=0.003, respectively).

Conclusions: Contrary to the literature, fetal sex is not a significant risk factor in post-term
pregnancy. But intrauterine death increases about 3-fold in post-term fetuses compared to
term fetuses.

Introduction

in prolonging pregnancy. Another factor discussed in post-term

Pregnancies =242 weeks (294 days) from the last menstrual
period are classified as post-term (prolonged) pregnancy
(1,2). lts incidence ranges between 0.4% and 10% (average,
7%) (3-5). Although the etiology of post-term pregnancy is not
fully known; genetic transition (6), anencephaly and placental
sulfatase deficiency showing recessive passage linked to the X
chromosome (7), nulliparity (8), post-term pregnancy history (9),
and maternal obesity (10) are thought to be the effective factors

pregnancy etiology is fetal sex (11,12).

Fetal sex is determined during fertilization, and accordingly,
undifferentiated gonads differentiate into the ovarium or testicle.
Although males carry one X and one Y chromosome, females
contain two X chromosomes. Thus, only males can encode the
genes on the Y chromosome. In females, genes from the two
X chromosomes can be encoded until one X chromosome is
inactivated. Inactivation is completed during the gastrulation
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phase (13). This difference between male and female sex is
thought to be associated with the spontaneous abortion of the
male sex (14), stillbirth (15,16), neonatal morbidity, and mortality
(17,18), high operative birth, and cesarean rates (18,19), pre-
eclampsia (16,20), and gestational diabetes (16,21). Currently,
preterm labor and premature rupture of membranes are
considered common in male fetuses (17,22,23). However, fetal
sex as an etiologic factor in post-term fetuses is still controversial
(11,12,15).

Timing labor is important to achieve a good perinatal
outcome. The objective of this study was to examine the
association between fetal sex on delivery time and intrauterine
fetal death. Additionally, we investigated the association of fetal
sex and anthropometric measurements, APGAR score, and
the need for neonatal intensive care unit (NICU) in post-term
pregnancies.

Methods

Study design and participants

This single-center, retrospective study included pregnant
women who delivered in the University of Health Sciences
Turkey, Tepecik Training and Research Hospital Delivery Unit,
Izmir, Turkey, between 2014 and 2019. Data were collected
using electronic medical records and patient charts. The setting
performs an average of 10,000 deliveries/year.

The last menstrual period (LMP) and crown-rump length
(CRL) in the first 6-14 weeks were used to determine the
gestational age of the pregnancy. Dating was performed
according to both dates for each pregnancy, and if the difference
was more than 14 days, the dating value calculated according
to CRL was accepted as gestational age. However, for pregnant
women with unknown LMP, the dating value calculated according
to CRL was accepted as gestational age. Pregnancies between
37-38 0/6, 39-40 0/6, 41-41 0/6, and 242 weeks were defined
and grouped as the early term, term, late-term, and post-term,
respectively (2).

Multiple pregnancies, births before 37 weeks (259 days),
pregnancies with chromosomal and/or major congenital
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anomalies, unavailable CRL measurement between the first
6-14 weeks, and those whose with missing information were
excluded.

Pregnancies <19 years and =35 years were defined as
adolescent pregnancies and advanced age pregnancies,
respectively. Newborns weighing <2500 and 24000 grams (g)
were considered to have low birth weight (LBW) and macrosomia,
respectively. The Helsinki Declaration was followed and ethics
committee approval was obtained from the Ethics Committee
of Health Sciences University Turkey, Tepecik Training
and Research Hospital, Izmir, Turkey (approval no: 2020/14-8,
date: 23.12.2020).

Statistical Analysis

The Statistical Package for the Social Sciences 22.0 version
(IBM Corporation, Armonk, New York, US) was used for data
analyses. The normality of distribution of variables was evaluated
by the Kolmogorov-Smirnov test and Q-Q plot. Student’s t-test
was used to compare normally distributed variables and the
data were given as meantstandard deviation. Mann-Whitney U
test was used to compare nonnormally distributed variables and
the data were given as the median with minimum and maximum.
Chi-square test was used to compare categorical variables and
Odds ratio (OR) [95% confidence interval (Cl)] calculations were
made. p<0.05 was considered significant.

Results

A total of 45,147 pregnancies were identified, including
22,788 (50.5%) male fetuses and 22,359 (49.5%) female fetuses
who met our criteria for the study. The prevalence of post-term
pregnancy was 0.76%. Fetal sex ratios according to gestational
age are shown in Table 1. Accordingly, in births between 37-39
0/6 weeks, the male sex ratio was higher. The female sex birth
ratio became more prominent after the 40" week, and 75% of
the newborns at the 44" week were female; however, although
the female sex ratio was higher in post-term pregnancies, the
difference was not significant (Table 1).

Term pregnancies were classified according to gestational
week. The male sex ratio was higher in early-term (37-38 0/6

Table 1. Fetal sex ratios by gestational age

Gestational age at birth, week Male Female Male/female ratio
37 0/6, n (%) 3226 (52) 2981 (48) 1.05
38 0/6, n (%) 6779 (50.8) 6561 (49.2) 1.01
39 0/6, n (%) 5991 (50.9) 5789 (49.1) 1.01
40 0/6, n (%) 5335 (49.7) 5392 (50.3) 0.96
41 0/6, n (%) 1261 (47.3) 1406 (52.7) 0.87
42 0/6, n (%) 183 (46.1) 214 (53.9) 0.82
43 0/6, n (%) 12 (48) 13 (52) 0.89
44 0/6 1(25) 3 (75) 0.33
Total 22788 (50.5) 22359 (49.5) 1.02
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weeks) and full-term (39-40 0/6 weeks) births, whereas the
female sex ratio was higher in late-term (41-41 0/6 weeks) and
post-term (=42 weeks) births (Table 2).

Table 3 shows the intrauterine fetal mortality rates by
gestational week and fetal sex. Intrauterine fetal death ratio
(M/F) in the early term, full-term, late-term, post-term was 1.1,
0.85, 0.55, and 0.58, respectively, and the differences between
male and female sex were not statistically significant. However,
intrauterine fetal death was observed more frequently in post-
term pregnancies than term pregnancies (0.93% vs. 0.3%,
p=0.017). The risk of intrauterine death was approximately three
times higher in post-term pregnancies than the term pregnancies
(OR: 3.16; 95% CI: 1.16-8.58) (Table 3).

75

The comparison of demographic characteristics of singleton
post-term pregnancies classified based on fetal sex is shown
in Table 4. Although the adolescent pregnancy rate was 9%
and 11.7% in pregnant women with male and female fetuses,
respectively, and the advanced age pregnancy rate was
14.2% and 12.1% in pregnant women with male and female
fetuses, respectively, the differences between the groups were
not statistically significant. No difference was found between
the groups concerning parity, delivery types, cesarean types
(primary-repeated), and first-trimester maternal body mass
index (Table 4).

Table 5 shows the neonatal outcomes of live-singleton post-
term pregnancies by classifying them according to the sex of
the newborn. Birth weight (3458.7+462.9 g vs. 3338.5+416.5

Table 2. Fetal sex ratios according to the classification of term pregnancies

Gestational age at birth Male Female Male/female ratio
Early term (37-38 0/6 weeks), n (%) 10005 (51.2) 9544 (48.8) 1.04
Full term (39-40 0/6 weeks), n (%) 11326 (50.3) 11179 (49.7) 1.01
Late term (41-41 0/6 weeks), n (%) 1261 (47.3) 1406 (52.7) 0.89
Post-term (242 weeks), n (%) 196 (46) 230 (54) 0.85
Total, n (%) 22788 (50.5) 22359 (49.5) 1.02

Table 3. Intrauterin fetal death rates according to the gestational weeks and fetal sex

Gestational age at birth Male Female Male/female ratio 95% CI p
Early term (37-38 0/6 weeks), n (%) 49 (0.49) 43 (0.45) 1.1 0.72-1.64 0.689
Full term (39-40 0/6 weeks), n (%) 19 (0.16) 22 (0.19) 0.85 0.46-1.58 0.609
Late term (41-41 0/6 weeks), n (%) 1 (0.08) 2(0.14) 0.55 0.05-6.15 0.628
Post-term (242 weeks), n (%) 1(0.51) 3(1.3) 0.58 0.05-6.50 0.397
Total, n (%) 70 (0.3) 70 (0.3) 1.0 0.85-1.90 0.247
Cl: Confidence interval
Table 4. Demogaphic properties of singleton post-term pregnancies (242 weeks)

Male (n=196) Female (n=230) p
Maternal age, years, median (min-max) 26 (15-41) 26 (14-43) 0.702
Adolescent pregnancy <19, n (%) 18 (9) 27 (11.7) 0.392
Advanced age pregnancy 235, n (%) 28 (14.2) 28 (12.1) 0.520
Parity, n (%) 0.656
Nulliparous 92 (46.9) 103 (44.7)
Multiparous 104 (53.1) 127 (55.3)
Gestational age, weeks, mean+SD 42.3+0.3 42.310.4 0.695
Delivery type (n,%) 0.458
Vaginal delivery 111 (56.6) 122 (53)
Cesarean section 85 (43.4) 108 (47)
C-section type (n,%) 0.829
Primary C-section prevalence 65 (76.5) 84 (77.8)
Repeated C-section prevalence 20 (23.5) 24 (22.2)
BMI in the first trimester, mean+SD 26.9+0.3 26.8+0.3 0.625

BMI: Body mass index, min: Minimum, max: Maximum, SD: Standard deviation
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g), head circumference (35.2+1.1 cm vs. 34.9+1 cm), and body
length [50 (44-56) cm vs. 50 (40-55) cm] were higher in male
neonates, and these results were all statistically significant
(p=0.049, p=0.004, and p=0.003, respectively). The prevalence
of LBW and macrosomia was similar for both sexes. No
significant difference was found between the groups concerning
the number of newborns with 1st and 5th minute APGAR scores
of <7 and the need for NICU (Table 5).

Discussion

In modern obstetrics, post-term pregnancy is considered a
complex biological process closely related to factors, such as
the chronological duration of pregnancy, onset mechanism of
delivery, intrauterine fetal status and sex, and the fetoplacental
system. Studies showed its prevalence as 0.4%, 0.6%, 2.3%,
and 8.1% in Austria, Belgium, Germany, and Denmark,
respectively (3). The rate varies between 1% and 2.5% in
America and Canada and 1.16% in China (24). To the best of our
knowledge, our study is the largest study of post-term pregnancy
populations in Turkey, and the post-term prevalence was 0.76%
over 6 years. These differences may be due to differences in the
management of labor induction between countries.

In our study, although the female sex ratio was higher in
post-term pregnancies, contrary to the literature, this difference
was not significant. In addition to studies showing that male
sex is more common in post-term pregnancies (11,25), some
studies showed that female sex is more common (12,15). The
different results between studies may be due to three reasons.
The main reason is the differences in the diagnosis of post-term
pregnancy. Post-term pregnancy is most commonly diagnosed
based on the incorrect calculations of the patient's LMP (26).
Many women have menstrual cycle irregularities or follicular
phase duration, and ovulation times may differ. Therefore,
accurate determination of gestational age is important in
post-term diagnosis and pregnancy management. Dating with
ultrasonography measurements instead of only deciding based
on LMP for gestational age reduces the post-term incidence
from 10-15% to 2-5%, and the best measurement method is the
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first-trimester CRL among other old ultrasonic measurements
(27,28). Therefore, gestational age was confirmed by dating
according to 14 weeks CRL in addition to LMP, and if a difference
of 14 days with LMP was observed, we accepted the ultrasound
date as the gestational age. This study applies double validation
(according to LMP and CRL combination) to minimize errors.
Another reason that may lead to different results in different
studies is the occurrence of racial differences (29). Finally, the
sex ratio may change due to wars and natural disasters, and
environmental factors (24,30,31).

Post-term pregnancies cause a significant increase in
perinatal morbidity and mortality (32,33). When the gestational
age exceeds 42 weeks, perinatal mortality increases 2-3
times compared with the 40 weeks gestation (32,33). Our
study showed similar results in which intrauterine death was
observed approximately three times higher in post-term fetuses
compared with term pregnant women (OR: 3.16; 95% CI: 1.16-
8.58; p=0.017). The cause of intrauterine death was placental
aging and uteroplacental insufficiency, meconium aspiration,
and intrauterine infections (1). Especially, placental aging is
speculated to be the cause of intrauterine death (34). Studies
showed that placental mitochondria decreased, free oxygen
radicals increased, and apoptosis increased in the placentas
of post-term pregnant women (34). Additionally, amniotic fluid
decreases as the pregnancy progresses. As gestation exceeds
40 weeks, the amount of AFI decreases by an average of 8%
each week (35). Decreased AFI increases the risk of meconium
aspiration.

When newborns of live-singleton post-term pregnancies
were compared, birth weight, head circumference, and body
length were higher in male newborns (p=0.049, p=0.004, and
p=0.003, respectively). Similar to our study, previous studies
showed that the weight, head circumference, and body length
measurements of male newborns were higher than those of
female newborns (36,37). Theoretically, the anthropometric
difference between male and female newborns is due to different
growth rates in the intrauterine period. Many theories have been
proposed to explain this sex-specific growth pattern. The most

Table 5. Neonatal outcomes among live-singleton post-term births (242 weeks) according to sex

Male (n=195) Female (n=227) p
Birth weight of newborns, g, mean+SD 3458.7+462.9 3338.5+416.5 0.049
Head circumference of newborns, cm, mean+SD 35.2+1.1 34.9+1 0.004
Body length of newborns, cm, median (min-max) 50 (44-56) 50 (40-55) 0.003
LBW (<2500 g), n (%) 5 (2.5) 3(1.3) 0.350
Macrosomia (>4000 g), n (%) 21 (10.7) 16 (7) 0.177
APGAR score <7, 15t minute, n, (%) 3(1.53) 1(0.44) 0.245
APGAR score <7, 5" minute, n (%) 1(0.51) 1(0.44) 0.914
NICU hospitalization, n (%) 1(0.51) 1(0.44) 0.914

LBW: Low birth weight, NICU: Neonatal intensive care unit, min: Minimum, max: Maximum, SD: Standard deviation
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supported theory is that the male sex triggers fetal growth due
to androgen secretion (38).

Macrosomia, intrapartum fetal distress, lower 1% and
5" minute APGAR scores are thought to be higher in post-
term fetuses compared with term deliveries (1,39,40). As far
as we know, there is no study examining term pregnancies
among themselves according to fetal sex. For the first time in
the literature, perinatal results were compared based on fetal
sex, but no statistically significant difference was observed
between the male and female sexes. In contrast to the literature
regarding term pregnancies (15,18), the male sex does not pose
any additional risk in post-term fetuses. The different results in
previous studies may be due to the calculation of gestational
age without dating.

This study has several limitations, including the retrospective
design and single-center observations. The exclusion of
pregnant women without CRL measurement in the first trimester
(6-14 weeks) is a strength, preventing mistakes in the post-term
decision.

Conclusion

In conclusion, this study showed that, contrary to the
literature, fetal sex is not a significant risk factor in post-term
pregnancy. However, post-term pregnancy has a higher risk of
intrauterine death compared with term pregnancies.
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