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Abstract: The purpose of this study was to evaluate the effect of fetal gender to indications of cesarean
section (C-section). Clinical and demographical data of 5858 (53.3%) women carrying male fetuses (group 1)
and 5132 (46.7%) women carrying female fetuses (group 2) were screened retrospectively. Demographic data,
neonatal complications and C-section indications were used to compare the participants according to fetal
gender. Median gestational age at delivery was 38 (24-41) weeks in group 1 and 39 (24-41) weeks in group 2.
Mean birthweight was determined 3193 +796.9 in group 1 and 3063 + 744 in group 2. These differences were
determined statistically significant too (p<0.001 and p<0.001 respectively). Similarly, frequencies of
macrosomia, preterm birth and NICU admission were determined statistically higher in Group 1 (p=0.05,
p<0.001 and p<0.001). Severe intrauterine growth restriction (IUGR) and failure to progress during labor
relative risks were determined significantly lower in Group 1 ( RR 0.95 (0.88-1.22) and RR 0.85 (0.75-0.97)),
and suspected macrosomia relative risk was found statistically higher in group 1 (cRR 1.59 (1.40-1.80), ARR
1.14 (1.12-1.16)). Male gender has an effect on the C-section rate, but most C-section indications are not
affected by fetal gender. Further studies are currently required in order to determine the relation between C-
section indications and fetal gender.
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Introduction

In the last 20 years, several studies have detected an association between adverse pregnancy outcomes and fetal
gender; especially risk of preterm delivery (PTB), macrosomia and cord complications increased in pregnant
women carrying a male fetus (1-6). Likewise pregnancy complications, cesarean section (C-section) rate is
increased in pregnant women carrying male fetuses (7,8). Association between increased complication in
pregnancy and fetal gender is not clarified yet.

Some authors suggested that gestational complications are increased owing to the fact that male fetuses are
bigger and heavier than female fetuses (6,9). But recently, Challis et al. have stated that the genomic effect of
fetal gender on fetal-placental-maternal unit may be the cause of fetal gender-associated pregnancy
complications(10). C-section is a lifesaving delivery method when it is performed appropriately and with proper
medical indications.

According to World Health Organization (WHO), C-section rates have increased especially in developing
countries (11). Also, some authors determined that C-section rates are more frequent in women carrying male
fetuses than women carrying female fetuses (6,9). There are very few studies showing the effect of fetal gender
on cesarean indications in the literature (12-14). However, there is no consensus for the relationship between
fetal gender and C-section indications, either. In this study, we aimed to evaluate the effect of fetal gender on
indications of C-section.

Materials and Methods

Patients undergo C-section in between January 2013 and June 2017 were retrospectively screened. Primary C-
section deliveries after 24 weeks of gestation were included in the study. Patients with maternal causes for C-
section such as preeclampsia, eclampsia, maternal systemic disease (cardiovascular disease, etc.) were excluded
from the study.

Indications of C-section for male (group 1) and female (group 2) fetuses was compared. The differences
between the groups were examined in terms of demographic data and neonatal characteristics. The delivery
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mode, indications of primary C-section and fetal gender were screened from patient files and newborn unit
patient cards at delivery room.

Cesarean indications were divided into subgroups as; failure to progress during labor, non-reassuring fetal
status, fetal malpresentation, abnormal placentation (placental invasion anomalies and placental abruption),
funic presentation or cord prolapse, suspected macrosomia, severe intrauterine growth retardation and
cephalopelvic disproportion except caused by maternal pelvic dimensions. Gestational ages were determined
according to the last menstrual date or first trimester crown rump length. Delivery before gestational week 37
was considered as preterm birth and with a birthweight less than 2500 g were considered as low birthweight.
Stillbirth and need of newborn intensive care unit (NICU) rates were retrospectively screened based on the
delivery room records.

When the maternal or fetal health outweighed the risk of prolonging pregnancy, our primary approach was to
perform cervical ripening by utilization of oxytocin intravenous or dinoprostone vaginal insert for induction of
labor, according to Bishop score. C-section was performed in the presence of prolonged latent phase or arrest of
active phase or second stage of labor. Estimated fetal birthweight (EFBW) was calculated by Hadlock formulas.
Patients with > 4500 g EFBW were considered as suspicious macrosomia, and C-section was planned.

Placental pathologies, such as placental invasion anomalies and placental abruption, were diagnosed by
radiological methods (ultrasonography, magnetic resonance imaging). Late deceleration and severe late
decelerations at continuous fetal cardiotocography were considered as an indicator of fetal stress and non-
reassuring fetal condition. In the severe IUGR group, delivery time and mode were planned by a perinatologist
according to the causes of growth retardation.

Statistical Analysis

The results were presented in frequencies and percentages. Normality tests were selected in accordance with the
number of pregnancies, and a normal distribution pattern was accepted if p > 0.05. The results were presented as
mean + standard deviation (SD) for normally distributed data and median (range) for non-normally distributed
data. The chi-square test was used for intergroup differences of categorical variables based on the number of
data.

In univariate analyses, independent sample T-test was used for parametric variables, and the Mann-Whitney U
test was used for non-parametric variables. A generalized mixed model was planned to determine the relative
risk (95% CI) (crude and adjusted) between fetal gender and C-section indications. p < 0.05 was considered
statistically significant. Statistical analyses were performed by using SPSS 22.0 for Windows (SPSS Inc.,
Chicago, IL) and SAS (version 9, SAS Institutelnc, Cary, NC).

Results

In total, 17808 pregnant women who submitted to our hospital and gave birth with primary C-section were
retrospectively evaluated. After excluding 6818 pregnant women as they did not meet the inclusion criteria, the
population of the study finally consisted of 5858 (53.3%) women carrying male fetuses and 5132 (46.7%)
women carrying female fetuses. The maternal demographic information and neonatal characteristics of
newborns are summarized in Table 1.

There was no significant relationship between fetal gender and maternal age, parity and stillbirth. Gestational
age at delivery was significantly lower and birthweight was significantly higher in Group 1 (p<0.001 and
p<0.001, respectively). Macrosomia, preterm birth and NICU admission frequencies were determined
statistically higher in Group 1 (p<0.001, p=0.05 and p<0.001, respectively).

Indications of C-section according to gender of fetus and relative risks are summarized in Table 2. Relative risk
of severe intrauterine growth restriction (IUGR) (cRR 0.85, 95% CI 0.75 to 0.97, p<0.05) and failure to progress
during labor (cRR 0.95, 95% CI 0.88 to 1.02, p<0.05) were determined to be lower in Group 1.
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Table 1. Maternal Demographic and Neonatal Characteristics according to Fetal Gender Study Groups

Group 1, 5858 (53.3%) Group 2, 5132 (46.7%) p-value™
Maternal age, median (min, max) 26 (13-49) 26 (13-51) 0.465
Nulliparity, n (%) 3608 (61.6%) 3238 (63.1%) 0.103
Maternal BMI
Gestational age at delivery, median 38 (24-41) 39 (24-41) <0.001
(min, max)
Preterm birth (<37 weeks), n (%) 1095 (18.7%) 872 (17%) 0.05
Birthweight, meanzstd 3193 £796.9 3063 + 744 <0.001
Low birth weight (<2500 gr), n (%) 945 (16.2%) 903 (17.6%) 0.08
Macrosomia, n (%) 679 (11.6%) 376 (6.6%) <0.001
NICU admission, n (%) 767 (13.1%) 563 (11%) <0.001
Stillbirth, n (%) 52 (0.8%) 41 (0.7%) 0.140

Group 1; male fetuses and Group 2; female fetuses
Bold text indicates a statistically significant difference with a p-value less than 0.05

Hovewer, when relative risk was adjusted for birthweight and gestational age at delivery and NICU admission,
only severe IUGR (aRR 0.56, 95% CI 0.33 to 0.96, p<0.05) adjusted relative risk was determined to be
statistically significant. Suspected macrosomia crude relative risk (cRR 1.59, 95% CI 1.40 to 1.80, p<0.05) and
adjusted relative risk (aRR 1.14, 95% CI 1.12 to 1.16, p<0.005) were found statistically significant higher in
Group 1.

Table 2. Indications for Cesarean Section according to Gender of Fetus

Group 1 Group 1 Crude relative Adjusted
5858 (53.3%) 5132 (46.7%)  risk’ relative risk
Failure to progress during 1270 (21.6%) 1180 (22.9%) 0.95(0.88-1.22)  0.92 (0.76-1.11)

labor, n (%)

Suspected macrosomia, n
(%)

Cephalopelvic
disproportion, n (%)

Non-reassuring fetal status,
n (%)

Funic presentation or cord
prolapse, n(%)

Fetal malpresentation,
n(%)

Severe IUGR, n(%)

Abnormal placentation
Placenta previa, n(%)

Plecenta abroption, n(%)

631 (10.8%)

1030 (17.6%)

1858 (31.7%)

30 (0.5%)

459 (7.8%)

431 (6.9%)

102 (1.7%)

67 (1.1%)

334 (6.5%)

878 (17.1%)

1696 (33%)

15 (0.3%)

445 (9.1%)

404 (7.9%)

103 (2%)

57 (1.1%)

1.59 (1.40-1.80)

1.02 (0.94-1.11)

0.96 (0.91-1.02)

1.74 (0.94-3.24)

0.91 (0.80-1.03)

0.85 (0.75-0.97)

0.86 (0.66-1.08)

1.02 (0.72-1.46)

1.14 (1.12-1.16)

0.91 (0.76-1.10)

0.87 (0.72-1.03)

1.26 (0.63-2.50)

1.08 (0.80-1.46)

0.56 (0.33-0.96)

0.84 (0.69-1.04)

0.89 (0.62-1.24)

Group 1; male fetuses and Group 2; female fetuses

" Relative risks and adjusted relative risks were calculated for male fetus and bold text indicates a statistically
significant difference with a p-value less than 0.05

* Relative risks were adjusted for birthweight and gestational age at delivery and NICU admission

Discussion

Fetal sexual differentiation is a result of a complex process of interactions of gonadal, hormonal and genetic
factors. The effect of fetal hormonal factors have a major impact on obstetrical outcomes and fetal gender (9).
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According to authors, male gender during pregnancy was associated with poor pregnancy outcomes. Risk of
PTB, macrosomia, cord complication and C-section rates were determined to be higher in the male gender than
the female gender (1-6,15). Similar to the literature, in our study, PTB, macrosomia and NICU admission rates
and birthweight were determined to be higher in the male gender (6,16,17) and in addition to this, gestational
age at birth was determined to be higher in the female gender group (17,18).

When C-section rates are higher than 10% at the population level, C-section is not associated with reductions in
maternal and newborn mortality rates according to WHO (19). In our country, C-section rate is approximately
%48, and with this ratio, our country has become one of the countries with the highest C-section rate (20).
Similar to our results, fetal distress is the most common indication for C-section in our country according to an
analysis published recently and there are also studies from other countries consistent with our results
(3,13,14,21). The second most frequent indication for C-section in our study was failure to progress labor,
similar to the literature (3,14).

In our study, failure to progress during birth relative risk was determined to be significantly lower in Group 1
(95% CI, cRR 0.88). Malemed et al. (12) and Lieberman et al. (22) determined that arrest of dilatation and
prolonged second stage rates were higher in the male gender groups, but Hadar et al. (23) and Ashwal et al. (24)
could not find a relationship between fetal gender and failure to progress during labor. Patient selection criteria,
different geographical locations and different genetic backgrounds may have played a role in these different
outcomes. In this study, suspected macrosomia relative risk (95% CI RR 1.80) and adjusted relative risk (%95
Cl aRR 1.60) were found to be significantly higher in Group 1, similar to Melemed et al. (12). Similar to
suspected macrosomia, only severe IUGR indication relative risk (95% CI RR 0.75) and adjusted relative risk
(95% CI aRR 0.33) were determined to be significantly lower in Group 1. According to the literature, IUGR
was found to be more frequent in the female gender than in the male gender, similar to our results. (9,10).
Growth-restricted fetuses may exist in a state of mild-to-moderate chronic oxygen and substrate deprivation and
as a result, late and variable deceleration rates are increased in fetal monitoring.

There are only a few studies in the literature about C-section indications and fetal gender that are detailed as
much. To our knowledge this study is more comprehensive than most studies in the literature as single center
data in terms of number of patients who giving birth with primary C-section.

In conclusion, in developing countries, the C-section rate is becoming a public health problem. It should be kept
in mind that fetal gender has an effect on pregnancy outcomes as well as on C-section rates. However, according
to our study, most of the indications for C-section are not affected by fetal gender. In case of suspected
macrosomia is detected in male gender or severe IUGR is detected in female gender, C-section rates may be
increased. Further studies are required in order to determine the relation between C-section indications and fetal
gender.

References

1. Naeye RL, Demers LM. Differing effects of fetal sex on pregnancy and its outcome. American Journal
of Medical Genetics [Internet]. 1987 Jan 1 [cited 2018 Oct 22];28(S3):67—74. Available from:
http://doi.wiley.com/10.1002/ajmg.1320280509

2. McGregor J, Leff M, Orleans M, Baron A. Fetal Gender Differences in Preterm Birth: Findings in a
North American Cohort. American Journal of Perinatology [Internet]. 1992 Jan 4 [cited 2018 Oct
22];9(01):43-8. Available from: http://www.thieme-connect.de/DOI/D0OI1?10.1055/s-2007-994668

3. Liu Y, Li G, Zhang W. Effect of fetal gender on pregnancy outcomes in Northern China. Journal of
Maternal-Fetal and Neonatal Medicine. 2017;30(7):858-63.
4, Peelen MJCS, Kazemier BM, Ravelli ACJ, De Groot CIJM, Van Der Post JAM, Mol BWJ, et al. Impact

of fetal gender on the risk of preterm birth, a national cohort study. Acta Obstetricia et Gynecologica
Scandinavica. 2016;95(9):1034-41.

5. Alina Weissmann-Brenner Michal J Simchen BC Eran Zilberberg B Anat Kalter ADE Mordechai
Dulitzky AC, Weissmann-Brenner A. Combined Effect of Fetal Sex and Advanced Maternal Age on
Pregnancy Outcomes. Medical Science Monitor [Internet]. 2015 [cited 2018 Sep 5];21:1124-30.
Available from: http://www.medscimonit.com/abstract/index/id Art/893057

6. Teoh PJJ, Ridout A, Seed P, Tribe RMM, Shennan AHH. Gender and preterm birth: Is male fetal gender
a clinically important risk factor for preterm birth in high-risk women? European Journal of Obstetrics
Gynecology and Reproductive Biology [Internet]. 2018 Jun [cited 2018 Sep 16];225:155-9. Available
from: http://dx.doi.org/10.1016/j.ejogrb.2018.04.025

20



International Journal on Engineering, Science and Technology (1JonEST)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Aibar L, Puertas A, Valverde M, Carrillo MP, Montoya F. Fetal sex and perinatal outcomes. Journal of
Perinatal Medicine. 2012;40(3):271-6.

Antonakou A, Papoutsis D. The Effect of Fetal Gender on the Delivery Outcome in Primigravidae
Women with Induced Labours for all Indications. Journal of Clinical and Diagnostic Research
[Internet]. 2016 [cited 2018 Sep 5];10(2):22-5. Available from: www.jcdr.net

Al-Qaraghouli M, Ming Yu Victor F. Effect of Fetal Sex on Maternal and Obstetric Outcomes. Frontiers
in Pediatrics [Internet]. 2017 [cited 2018 Sep 5];5:144. Available from: www.frontiersin.org

Challis J, Newnham J, Petraglia F, Yeganegi M, Bocking A. Fetal sex and preterm birth. Placenta
[Internet]. 2013 [cited 2018 Sep 5];34:95-9. Available from:
http://dx.doi.org/10.1016/j.placenta.2012.11.007

Lumbiganon P, Laopaiboon M, Giilmezoglu AM, Souza JP, Taneepanichskul S, Ruyan P, et al. Method
of delivery and pregnancy outcomes in Asia: the WHO global survey on maternal and perinatal health
2007-08. The Lancet [Internet]. 2010 Feb 6 [cited 2018 Oct 22];375(9713):490-9. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/20071021

Melamed N, Yogev Y, Glezerman M. Fetal gender and pregnancy outcome. Journal of Maternal-Fetal
and Neonatal Medicine. 2010;23(4):338-44.

Boyle A, Reddy UM, Landy HJ, Huang C-C, Driggers RW, Laughon SK. Primary Cesarean Delivery in
the United States. Obstet Gynecol. 2014;122(1):33-40.

Kolés T, Hofoss D, Daltveit AK, Nilsen ST, Henriksen T, Héager R, et al. Indications for cesarean
deliveries in Norway. American Journal of Obstetrics and Gynecology. 2003;188(4):864—70.

Liu Y, Li G, Chen Y, Wang X, Ruan Y, Zou L, et al. A descriptive analysis of the indications for
caesarean section in mainland China. BMC Pregnancy and Childbirth. 2014;14(1):1-9.

Di Renzo GC, Rosati A, Sarti RD, Cruciani L, Cutuli AM. Does fetal sex affect pregnancy outcome?
Gender medicine [Internet]. 2007 Mar [cited 2018 Sep 26];4(1):19-30. Available from:
http://mwww.ncbi.nlm.nih.gov/pubmed/17584623

Ghidini A, Salafia CM. Gender differences of placental dysfunction in severe prematurity. BJOG: An
International Journal of Obstetrics and Gynaecology. 2005;112(2):140-4.

Brettell R, Yeh PS, Impey LWM. Examination of the association between male gender and preterm
delivery. European Journal of Obstetrics Gynecology and Reproductive Biology. 2008;141(2):123-6.
WHO Statement on Caesarean Section Rates [Internet]. 2015 [cited 2018 Oct 22]. Available from:
http://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessionid=52C905
2375717E936C421535F9BA29EF?sequence=1

Hacettepe Universitesi Niifus Etiitleri Enstitiisii. Tiirkiye Niifus ve Saglik Arastirmas1 2013. Hacettepe
Universitesi Niifus Etiitleri Enstitiisii, T.C. Kalkinma Bakanligi ve TUBITAK, Ankara, Tiirkiye. 2014.
161 p.

Yesilcicek Calik K, Erkaya R, Karabulutlu O. Rates and Indications of Cesarean Deliveries during a 4-
Year Period in a Tertiary Hospital. Saglik Bilimleri ve Meslekleri Dergisi [Internet]. 2018;5(2):201-9.
Available from: http://dergipark.gov.tr/doi/10.17681/hsp.411299

Lieberman E, Lang JM, Cohen AP, Frigoletto J, Acker D, Rao R. The association of fetal sex with the
rate of cesarean section. American Journal of Obstetrics and Gynecology. 1997;176(3):667—71.

Hadar E, Hiersch L, Ashwal E, Aviram A, Wiznitzer A, Gabbay-Benziv R. Risk of caesarean delivery
after induction of labour stratified by foetal sex. Journal of Obstetrics and Gynaecology.
2017;37(6):731-5.

Ashwal E, Hadar E, Chen R, Aviram A, Hiersch L, Gabbay-Benziv R. Effect of fetal gender on
induction of labor failure rates. Journal of Maternal-Fetal and Neonatal Medicine [Internet].
2017;30(24):3009-13. Available from: https://doi.org/10.1080/14767058.2016.1271410

21



