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Sars-Cov-2 Pandemisinin Saglikli Kadinlarda
Dogum Yonetimine ve Gebelik Komplikasyon-
larina Etkisi

ABSTRACT

Objective:

We aimed to investigate the effect of the Sars-cov-2 pandemic on obstetric management and
pregnancy complications in healthy pregnant women without Sars-cov-2 infection.

Material and Methods:

A total of 750 pregnant women who delivered singleton infants after 11 March 2020, the date
when the World Health Organization (WHO) declared a pandemic, formed the study group,
while 750 pregnant women who gave birth before this date formed the control group. The study
included pregnant women who were found to have no infection clinically or by Sars-cov-2
serology testing. The groups were compared in terms of demographic characteristics, type and
duration of delivery, gestational age, indication for cesarean section, and pregnancy complica-
tions.

Results:

The median+IQR gestational age at delivery was 38+2 weeks in pregnant women who gave birth
during the pandemic and 3941 weeks in women who gave birth before the pandemic (p<0.001).
Fetal birth weight was lower during the pandemic (Mean+SD: 3078+688) compared to the
pre-pandemic period (Mean+SD: 3182+633) (p=0.002). The rate of primary cesarean section
increased during the pandemic compared to the pre-pandemic period (61.2-50.8%, p=0.002).
The rate of cesarean section due to maternal anxiety and failure to progress in labor indications
was higher during the pandemic compared to the pre-pandemic period (24.3% vs. 10%,
p=<0.001 and 18.3% vs. 10.4%, p=0.002, respectively). The time to delivery (vaginal or cesare-
an section) of patients admitted for vaginal delivery was shorter during the pandemic compared
to the pre-pandemic period (Mean+SD: 9.09+3.85 vs. 10.13£3.75, p<0.001). Furthermore, the
time to the diagnosis of failure to progress in labor was shorter in patients during the pandemic
compared to the pre-pandemic period (MeantSD: 3.56+3.04 vs 13.70£8.76, p<0.001). There
was no increase in negative obstetric outcomes during the pandemic.

Conclusions:

Even if the pregnant women who presented for delivery during the pandemic were healthy
pregnant women who did not have Sars-cov-2 infection, they experienced differences in their
obstetric management compared to the pre-pandemic period. We believe that the results of this
study will be useful in the future pandemics.
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Amag:

Sars-cov-2 pandemisinin, Sars-cov-2 enfeksiyonu  tespit
edilmeyen saglikli gebelerde dogum yonetimi ve gebelik komp-
likasyonlari {izerine etkisini aragtirmaktir.

Gereg ve Yontemler:

Diinya saglik orgiitii (DSO)’niin pandemi ilan ettigi tarih olan
11 Mart 2020 tarihinden sonra tekil dogum yapan 750 gebe
caligma grubunu, dnce dogum yapan 750 gebe kontrol grubunu
olusturdu. Klinik veya Sars-cov-2 seroloji testi ile enfeksiyon
tespit edilmemis gebeler c¢alismaya dahil edildi. Gruplar
demografik 6zellikleri, dogum sekli ve siiresi, dogum haftasi,
sezaryen endikasyonu, gebelik komplikasyonlar: yonleri ile
karsilastirildi.

Bulgular:

Pandemi dénemindeki gebeler Median+IQR 38+2 hafta’da,
pandemi Oncesinde gebeler ise MediantIQR: 39+1 hafta’da
dogum yapmuslardir (p<0,001). Pandemi donemindeki fetal
dogum agirligt (MeantSD:3078+688), pandemi Oncesindeki
fetal dogum agirligindan (Mean+SD: 3182+633) daha diisiik
saptanmistir  (p=0,002). Primer sezaryen orani pandemi
doneminde, pandemi dncesine gore artmistir (% 61,2-% 50,8,
p=0,002). Pandemi doneminde maternal anksiyete ve ilerlemey-
en dogum eylemi endikasyonu nedenli sezaryen, pandemi
Oncesi doneme gore yiiksektir (Sirasiyla; 24,3% vs 10%,
p=<0,001 ve 18,3% vs 10,4%, p=0,002). Vajinal dogum igin
yatirilan hastalarin doguma (vajinal ya da sezaryen) kadar gecen
stire pandemi doneminde, pandemi dncesi doneme gore daha
kisadir (Mean+SD: 9,09+3,85 vs 10,13+3,75, p<0,001). Yine
vajinal dogum siirecinde ilerlemeyen dogum eylemi saptanan ve
sezaryene alinan hastalarin ilerlemeyen dogum tani anina kadar
gecen stire pandemi doneminde, pandemi 6ncesi doneme gore

de daha kisadir (Mean£SD: 3,56+3,04 vs 13,70£8,76, p<0.001).

Sonug:

Pandemi déneminde dogum i¢in bagvuran gebeler Sars-cov-2
enfeksiyonu tespit edilmemis saglikli gebeler olsa dahi dogum
stireglerindeki ~ yonetimlerinde pandemi Oncesine  gore
farkliliklar yagsamislardir. Bu caligmanin sonuglariim gelecek
pandemilerde faydali olacagina inanmaktayiz.

Anahtar Kelimeler:
Sars-cov-2, Covid-19, Pandemi, Sezaryen, Dogum, Maternal
anksiyete

INTRODUCTION

Restrictive measures to prevent the Sars-cov-2 pandemic and
transmission of infection are in effect. Pregnant women repre-
sent the most vulnerable population among adults during the
Sars-cov-2 pandemic due to changes in physiology and immune
system during pregnancy (1). The Centers for Disease Control

and Prevention (CDC) reported that hospitalization for
Sars-cov-2 infection occurred in 31.5% of pregnant women
compared with 5.8% of non-pregnant women (2). Moreover,
studies have also demonstrated that adverse psychological
outcomes such as anxiety and depression, which have already
increased during pregnancy, have increased even more during
the Sars-cov-2 pandemic (3-5). However, the pandemic has also
led to negative psychological consequences among healthcare
workers and physicians due to the risk of infection (6). Obstet-
rics associations and experts around the world have made some
preventive recommendations for pregnancy follow-up and
obstetric management during the pandemic (7-10). Surveys
conducted among pregnant women, physicians, and healthcare
professionals have shown that all of these have caused changes
in preferences for pregnancy follow-up and obstetric manage-
ment, as well as type of delivery (3-6,11).

The direct effect of Sars-cov-2 on pregnancy outcomes and
obstetric management of pregnant women with infection has
been investigated in many previous studies (12-16). The aim of
this study is to investigate the effect of the Sars-cov-2 pandemic
on obstetric management and pregnancy complications in
healthy pregnant women without Sars-cov-2 infection.

MATERIAL and METHODS

Our study was designed as a retrospective cohort study. Prior to
the study, research permission for Coronavirus was obtained
from the Clinical Research Ethics Committee of the University
of Health Sciences Antalya Training and Research Hospital
(approval no: 2022-121) and the Ministry of Health of the
Republic of Turkey. After obtaining written permission from the
hospital management, electronic hospital data were examined.
The study was performed in accordance with the ethical
standards described in the declaration of Helsinki.

The World Health Organization (WHO) declared the novel
coronavirus (COVID-19) outbreak a global pandemic on March
11, 2020 (17). WHO has issued a call to all countries of the
world in order to mitigate the impacts of the pandemic and
control the virus (17). Therefore, selecting pregnant women
who gave birth on or after March 11 as the study group and
pregnant women who gave birth on or before March 10 as the
control group, our study aimed to create two groups with the
closest delivery dates in the entire study population. In this way,
time-dependent differences between the study group and the
control group were minimized. These two groups were
compared with each other in terms of obstetric outcomes,
obstetric management, and type of delivery (vaginal delivery or
cesarean section). Considering the negative obstetric outcomes
in the calculation of the sample size, it was calculated that a total
of 1484 participants, 742 for each group, were required for a
98% confidence interval with an alpha value of 0.05. To reach
this value, the prospective cohort study of Sahin et al. was
considered, with a generally accepted pregnancy complication
rate of 8% and a complication rate of 12.4% for pregnant
women with Sars-cov-2 in our country (12). Accordingly, it was
planned to include 750 patients for each group in the study. In
this case, the entire study population was reached by searching
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pregnant women who gave birth between January and May
2020. The study included women with a singleton pregnancy
who gave birth after 20 weeks of gestation and who were found
to have no infection clinically or by Sars-cov-2 serology testing.
Gestational age was determined according to the first day of the
last menstrual period of the pregnant women. For patients who
could not remember their last menstrual period, gestational age
was calculated based on the earliest obstetric ultrasound
performed. Demographic characteristics such as age, gravida,
and parity of all pregnant women were recorded. Indications for
cesarean section, follow-up times in the delivery room for
vaginal delivery, and types of delivery (vaginal delivery, cesare-
an section) were recorded. Obstetric complications recorded
were placenta previa, hypertensive disorders of pregnancy,
preterm labor, preterm premature rupture of membranes
(PPROM), intrauterine growth restriction (IUGR), perinatal
mortality and fetal anomalies.

Statistical Analysis

SPSS version 23.0 for Windows (SPSS, INC., Chicago, IL)
software was used for all statistical analyses. Continuous
variables were presented as mean or median values. Categorical
variables were expressed as numbers and percentages. To exam-
ine differences between groups, Mean+Standard deviation (SD)
values were compared using the t-test of independent samples,
while Median+Interquartile range (IQR) values were compared
using the Mann-Whitney U test of independent samples.
Categorical variables were also compared using the Chi-square
test to examine differences between groups. The cases where the
type I error level was below 5% were interpreted as statistically
significant diagnostic value of the test.

RESULTS

The study included a total of 1500 patients, 750 of whom gave
birth in the pre-pandemic period and 750 of whom gave birth
during the pandemic. The results regarding the characteristics
and delivery characteristics of the patients who gave birth
before and during the pandemic are presented in Table I. The
median£IQR gestational age at delivery was 38+2 weeks in
pregnant women who gave birth during the pandemic and 39+1
weeks in women who gave birth before the pandemic
(p<0.001). Fetal birth weight was lower during the pandemic
(Mean+SD: 3078+688) compared to the pre-pandemic period
(Mean£SD: 3182+633) (p=0.002).

The rate of cesarean section increased during the pandemic
compared to the pre-pandemic period (62.43% vs. 56.4%,
p=0.018) (Table I).
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Table I: Comparison of characteristics and delivery characteristics of patients who
gave birth during the pandemic and the pre-pandemic period.

Charecteristics Parameters Period Univariate
analysis

Pre- Pandemic | pvalue
pandemic

Age (years) Mean+SD 28.65+6.21 | 28.45+6.55 | 0.544

Gravidity MediantIQR 242 242 0.872

Parity MediantIQR 142 142 0.720

Gestational age at [ MediantIQR 39+] 3842 <0.001

delivery (weeks)

Fetal birth weight | Mean+SD 31824633 30784688 | 0.002

(&)

Mode of delivery Vaginal delivery 327 (43.6) 282 (37.6) | 0.018

Cesarean delivery 423 (56.4) 468 (62.43)

Abbreviations: SD; standard deviation, IQR; Interquartile range

The rate of primary cesarean section increased during the
pandemic compared to the pre-pandemic period (61.2-50.8%,
p=0.002). Moreover, some changes were identified in cesarean
section indications (Table II). The indication for cesarean
section due to maternal anxiety was higher during the pandemic
compared to the pre-pandemic period (24.3% vs. 10%,
p=<0.001). The rate of cesarean section performed with the
indication of failure to progress in labor was higher during the
pandemic compared to the pre-pandemic period (18.3% vs.
10.4%, p=0.002). The time to delivery (vaginal or cesarean
section) of patients admitted for vaginal delivery was shorter
during the pandemic (n=395) compared to the pre-pandemic
period (N=409) (Mean+SD: 9.09+3.85 hours vs. 10.13+3.75
hours, p<0.001). Furthermore, the time to the diagnosis of
failure to progress in labor was shorter in patients during the
pandemic (n=71) compared to the pre-pandemic period (n=41)
(Mean+SD: 3.56+3.04 hours vs. 13.70£8.76 hours, p<0.001).
There was no increase in adverse obstetric outcomes during the
pandemic period (Table II).
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Table II: Comparison of cesarean section indications, obstetric outcomes and
delivery follow-up times of patients who gave birth during the pandemic and the
pre-pandemic period.

Indication for cesarcan section Penod Univanate
analysis
Pre-pandemic Pandemic | p value

Previous cesarcan | + 208 (49.2) 181 (38.8) [ 0.002

history - 215 (50.8) 285 (61.2)

Maternal anxicty + 32 (1) 95(243) =001
- 289 (90) 206 (75.7)

Failure to progress in | + 40 {10.4) T2({183) 0.002

labor - 345 (89.6) 321(81.T)

Fetal distress + 44(9.8) 43(8.4) 0.462
- 405 (90.2) 467 (91.6)

Makrosomia + 48 (6.4) 36(4.8) 0.174
- T (93.6) 714 (95.2)

Malpresentation + 25(33) FEYERT] 0.76Y
- T15(96.T) 727 (96.9)

Placenta previa + 10{1.3) 500.7) 0.194
- 740 (98.7) 745 (99.3)

Hypertensive disorders | + 15§2) 18(2.4) 0.597

of pregnancy - T35 (98) 732(97.6)

Preterm labor + 6o (5.8) B2 {109 0.166
- 684 (91.2) 668 (89.1)

FPROM + 14 (1.9 20(2.T) 0.298
- 736 (98.1) 730(97.5)

IUGR + 22y 19(2.5) 0.635
- 728 (97.1) 731 (97.5)

Fetal anomaly + 10{1.3) 6 (0.8) 0.315
- 740 (98.7) 744 (99.2)

Perinatal mortality + (L1} 50(0.7) 0.403
- 742 (98.9) 745 (99.3)

Time to delivery (hours) | Mean=5D | 10.13£3.73 909385 [ <0001

Time to the diagnosis of | Mean=5D | 13.7048.76 3562304 | <0001

failure to progress in

labor (hours)

Abbreviations: PPROM; Preterm premature rupture of membranes, IUGR; intrauterine
growth restriction, SD; standard deviation. Some patients had more than one indication for
cesarean section.

DISCUSSION

This study showed the significant effects of the Sars-cov-2
pandemic on obstetric management and practices in healthy
pregnant women without Sars-cov-2 infection. In brief, gesta-
tional age at delivery was earlier, fetal birth weight was lower,
and the rate of cesarean section was higher during the pandemic.
In addition to the higher rate of primary cesarean section, the
rate of cesarean section due to maternal anxiety and failure to
progress in labor was higher in this group. The time to vaginal
delivery and the time to the diagnosis of failure to progress in
labor were also shorter during the pandemic compared to the
pre-pandemic period.

These results of our study are believed to be due to the changes
in practices and attitudes due to the psychological impacts of the
pandemic on pregnant women, physicians, and other healthcare
providers. The increased rate of cesarean section due to mater-
nal anxiety may be attributed to the psychological effects of the
pandemic on pregnant women during the delivery process. The
earlier gestational age during the pandemic period without
difference in the rate of preterm birth shows that a hastier
approach has been adopted in practice for term pregnant
women. The lower fetal birth weight during the pandemic
period compared to the pre-pandemic period may be due to the
earlier gestational age of term pregnant women at delivery.
Similarly, the shorter delivery time of pregnant women after
admission during the pandemic period and the shorter time to
the diagnosis of failure to progress in labor suggest that the
pandemic imposed psychological effects on both physicians and
patients. During the pandemic, there has been a decrease in
hospital visits and a shortening in treatment processes in terms
of patient management and physician practices as a result of
anxiety. These preferences are likely to cause changes in the
timing of delivery and preference for delivery type during the
pandemic.

It has been reported that 90% of the world's population was
subjected to travel restrictions in order to prevent the spread of
infection within the month the pandemic was declared (17). In
the same period, in our study period, obstetric societies and
expert opinions recommended close follow-up and monitoring
of pregnant women and fetuses during the prenatal period,
testing suspected patients for Sars-cov-2, and individualized
delivery management in order to prevent the negative conse-
quences of Sars-cov-2 (7-10). Moreover, it has been stated that
prenatal examinations can be postponed in the early period of
the pandemic, but some precautions should naturally be taken
for pregnant women who are due to give birth such as measure-
ment of the body temperature of every pregnant woman who
presents for delivery, evaluation for symptoms, and questioning
of contact history, and in the presence of these risk factors,
microbiological testing of pregnant women, including
Sars-cov-2 (10). Studies have shown that the practices during
the Sars-cov-2 pandemic lead to negative psychological effects
on pregnant women and physicians.
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A previous study conducted in our clinic revealed that 63.9% of
pregnant women had pandemic-related anxiety and 85.2% of
them did not attend their routine pregnancy follow-ups on time
due to the risk of infection (4). A similar study reported that
pregnant women felt anxious even when they visited the hospi-
tal for follow-up due to the risk of disease transmission during
the Sars-cov-2 pandemic, with an increase in the preference for
cesarean delivery instead of vaginal delivery (3). It was stated
that 90% of obstetricians preferred a cesarean delivery due to
the high risk of Sars-cov-2 transmission during the pandemic
(5). Changes in attitudes to obstetric practice due to human
factors are also present in the reports of the American College of
Obstetrics and Gynecologists (ACOG), stating that the causes
and frequency of cesarean sections vary between regions, which
may be due to patient preferences and practice variation among
hospitals, systems, and healthcare providers (18). As the type of
delivery may vary depending on the human factor, our study
showed differences in the physician and patient preferences
regarding the labor follow-up for delivery and in the choice of
mode of delivery during the pandemic compared to the pre-pan-
demic period. These human factor-related consequences are
likely to be due to the negative psychological impacts of the
pandemic on both pregnant women and physicians.

An important point is that Sars-cov-2 infection may be asymp-
tomatic or present with mild symptoms. The fact that Sars-cov-2
infection is not always symptomatic has caused challenges in
the recommendations and practices of the national health
policies, obstetric societies, and experts based on the differenti-
ation of patients with symptomatic risk. Studies have shown that
95% of pregnant women infected with Sars-cov-2 are asymp-
tomatic or have only mild symptoms (13). It was found that only
13.5% of pregnant women studied were Sars-cov-2 positive but
asymptomatic (19). A study on pregnant women admitted for
delivery showed that 32.6% of pregnant women with
Sars-cov-2 were asymptomatic and 71.4% of them were
diagnosed only after delivery and discharge (20). Even in the
absence of symptoms in pregnant women who present for
delivery, the pandemic is likely to cause negative psychological
effects on both pregnant women and physicians, resulting in
variations in obstetric practices. The fact that most pregnant
women who present for delivery give birth and are discharged
on the same day, which leads to the concern of transmission
from the patient to the physician and other patients before the
test result, even though the Sars-cov-2 test is performed, may
also have caused variations in obstetric practices. This explains
the result of accelerating the process of delivery or preferring
cesarean section by physicians and patients. Studies investigat-
ing the delivery results of pregnant women with Sars-cov-2 in
the early stages of the pandemic have also reported the use of
cesarean section as a mode of delivery (14,21,22). As stated in
their review, Zaigham et al., reported that 92% of 102 pregnant
women diagnosed with SARS-CoV-2 delivered via cesarean
section, with the most important indication for cesarean section
being fetal distress (14). In fact, the long-term results of the
Sars-cov-2 pandemic have shown that the Sars-cov-2 infection
does not directly cause negative consequences in pregnant
women. The follow-up of 82682 pregnant women in Denmark
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revealed Sars-cov-2 in 0.51% of pregnant women. This study
reported that pregnant women with Sars-cov-2 were not associ-
ated with increased maternal or neonatal adverse outcomes
compared to uninfected pregnant women (15). A similar study
from the USA comparing pregnant women with Sars-cov-2
infection and no infection reported no association between
Sars-cov-2 infection and adverse pregnancy outcomes (13).

Our study is an important study demonstrating the effects of the
Sars-cov-2 pandemic on obstetric management and pregnancy
complications in healthy women. The results of this study
showed an increased rate of cesarean section in the early period
of the Sars-cov-2 pandemic compared to the pre-pandemic
period, an increased frequency of primary cesarean section, an
increased rate of cesarean section with indications of maternal
anxiety and failure to progress in labor, and shortened times of
vaginal delivery and delivery with failure to progress in labor. It
was found that pregnant women gave birth in earlier days and
neonatal birth weight was lower during the pandemic. There
was no increase in obstetric negative outcomes.

CONCLUSION

Pregnant women who present for delivery during the pandemic
experienced differences in their obstetric management
compared to the pre-pandemic period even if they were healthy
pregnant women with no Sars-cov-2 infection. We believe that
the results of this study will be useful in the future pandemics.
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