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ABSTRACT

Background: Physiological changes during pregnancy make the mother vulnerable to infections. Previous respiratory
diseases have been found to cause maternal and neonatal complications. So present study was conducted to
investigate the effects of COVID-19 on pregnancy, child birth, and the newborn.

Methods: This cross-sectional study was conducted on 653 pregnant women for 6 months in 2021 in Southeastern
Iran (372 with COVID-19 during pregnancy and 281 without exposure). The questionnaire of demographic
characteristics, maternal medical and midwifery records, and a checklist of observations and reports of pregnancy
outcomes were completed for participants who consented to participate in the study.

Results: The mean age of the participants was 30.23 + 6.35 years. The majority of them (91.88%) were homemakers.
The mean gestational age of participants at the study time was 35.88 + 4.34 weeks. COVID-positive mothers were
(95% CI: 2.1 to 7.9) more likely to have a pre labor rupture of membranes than mothers without COVID.
Additionally, meconium excretion was 11.62 times more likely in COVID-positive mothers. The infant was more
likely to be admitted to the NICU, and the birth weight was lower than the control group.

Conclusions: Due to the maternal and neonatal complications caused by COVID-19, leading to an increased risk of
maternal and infant mortality, screening of pregnant women, their vaccination, more accurate pregnancy care, and
delivery in centers with more facilities are recommended.
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changes that occur during pregnancy make mothers vulnerable
to severe infections. Anatomical changes, such as an increase in
the diameter of the chest and an increase in the diaphragm level,
reduce the mother's tolerance to hypoxia. Vasodilation and
changes in lung volume can lead to mucositis and increased
discharge in the upper respiratory tract. In addition, changes in

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and was
declared a global pandemic in March 2020 [1]. The outbreak has

caused fear and anxiety, especially among pregnant women. As

little research has been conducted on the effects of this disease
on the mother and fetus,
complications caused by the disease. The resulting stress and
anxiety weaken the immune system, and physiological changes in
pregnant mothers' respiratory systems and immune systems
make them more susceptible to infections [2]. Physiological

there is concern about the

the cell-mediated immune system increase the susceptibility of
pregnant women to infection with intracellular organisms such
as viruses [3]. There is currently no evidence for COVID-19
transmission from mother to fetus. Although the overall effect of
MERS-CoV on mothers and birth outcome needs further
evaluation, research has shown that MERS-CoV may pose
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serious health risks to both the mother and the newborn [4].
This can cause sudden bleeding with pre labor rupture of
membranes, mild to moderate changes in fetal heart rate
pattern, and placental abruption leading to emergency cesarean
section [5]. Studies conducted during the Severe

Acute Syndrome (SARS-CoV)

outbreak in pregnancy have shown miscarriage, preterm birth,

Respiratory coronavirus

intrauterine growth restriction, intensive care unit admission,

renal failure, and coagulation disorders [6,7].  Fetal
complications of COVID-19 include miscarriage (2%),
intrauterine growth restriction (10%), and preterm birth

(39%) [8]. The study conducted by Ida Laake, et al., in 2018
indicated that mild flu during pregnancy was not associated
with an increased risk of pre-eclampsia, post term birth or
small for gestational age, but influenza infection during
birth  weight [9].
studies have shown that people with
symptomatic COVID-19 and mild to
severe infections may be at risk for adverse pregnancy outcomes.
The present study was conducted to better understand the
relationship between COVID-19 and delivery and neonatal
outcomes.

pregnancy may reduce Some recent
observational

asymptomatic and

LITERATURE REVIEW

Study design

The present study was a cross-sectional observational study
aiming to determine the possible effects of COVID-19 during
pregnancy on pregnancy, childbirth, and the newborn. This
study was conducted for six months in 2021 in Southeastern
Iran. The study population was all women pregnant during the
COVID-19 pandemic. The participants were pregnant women
with COVID-19 as the exposed group and pregnant women
without COVID-19 as the control group.

Sample size

Since the study was cross-sectional, all individuals who met the
inclusion criteria were included in the study after providing
informed consent. The participants included 372 exposed and
281 non-exposed individuals.

Inclusion criteria for the exposed group: Positive PCR test
result during pregnancy, not having received the COVID-19
vaccine during pregnancy, and providing consent to participate
in the study.

Inclusion criteria for the non-exposed group: Not having
received the COVID-19 vaccine during pregnancy and providing
consent to participate in the study.

The research tool was a 3-part questionnaire. The first section of
the questionnaire was dedicated to demographic characteristics,
the second to maternal medical and midwifery records, and the
third was a checklist of observations and reports of the
pregnancy and childbirth outcomes. This researcher made
checklist included questions about the clinical and midwifery
status of the mother and fetus during labor and the status of the
mother and newborn after labor. The checklist was designed
based on previous studies and the opinions of midwives,
gynecologists, and pediatricians. Content validity was used to
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confirm the scientific validity of this checklist: The checklist was
provided to 10 faculty members who reviewed the content, and
their comments were finally applied.

Procedure

After receiving the code of ethics, the researchers talked to
pregnant mothers referred to hospitals in Kerman, Southeastern
Iran, for their childbirth. After explaining the research
objectives and obtaining informed written consent, the mothers
were included in the study. Demographic and midwifery
information was collected through the interview. Other required
information about the pregnancy, childbirth, and neonatal
outcomes was collected by direct observation or the patient's

file.

Data analysis

The collected information was analyzed using SPSS V21. In this
study, descriptive statistical tests were used.

The mean age of participants was 30.23 years + 6.35 years. The
majority were homemakers (91.88%), and 90.5% had high
school education. The mean gestational age of participants at
the time of the study was 35.88 weeks = 4.34 weeks. The mean
gestational age at the time of COVID-19 infection was 32 weeks
and one day. The mean time interval between infection and
childbirth was 3 weeks. The two groups were homogeneous
regarding their history of underlying diseases.

Maternal outcomes

Odds ratios showed COVID positive subjects to be more likely
to have preterm rupture of membrane than those without
COVID. Fetuses of COVID positive women were more likely to
pass meconium than fetuses of those women who were not
exposed. A positive odds ratio suggested an increased risk of
high blood pressure in subjects with positive COVID (95%
CI 1.41 to 14.8). Odds ratios showed COVID positive subjects to
be more likely to have decreased fetal movement than

those without COVID (1.06 to 6.64) p=0.036.

However, no statistically significant difference was observed
between the exposure and control groups regarding the
incidence of gestational diabetes, pre-eclampsia, placental
abruption, postterm, oligohydramnios, Intra Uterine Fetal
Death (IUFD), and postpartum complications such as atony and
infection. The most common fetal heart rate patterns were
nonreactive in the exposed group and variable deceleration in
the control group. All (100%) of the COVID positive mothers

were hospitalized and discharged after recovery.

Neonatal outcomes

The odds ratio of Neonatal Intensive Care Unit (NICU)
admission among infants of COVID positive women versus

COVID negative mothers was OR=2.35, 95% CI: 1.4 to 3.8.

The most common causes of neonate hospitalization were
preterm birth and respiratory distress. Furthermore, the birth
weight was 2485 grams + 863.25 grams in the exposed group
and 2949 + 775.38 grams in the control group, which indicated
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a significant difference. However, no significant difference was
observed between the two groups regarding the first and fifth
minute Apgar scores and the need for neonatal resuscitation.

Postpartum outcomes

The results showed that the rates of postpartum infection,
embolism, atony and hysterectomy were not different in the two
groups.

DISCUSSION

During pregnancy, women experience physiological changes that
their susceptibility to respiratory infections and
subsequent respiratory failure, a key concern in COVID-19
infections.

increase

The present study's findings indicated that pregnant women
with COVID-19 were more prone to hypertension than those in
the control group, but the incidence of pre-eclampsia was not
significantly different between the two groups. However, in a
review article, Salmani reported that pregnant women exposed
to COVID-19 were more likely to develop pre-eclampsia,
preterm birth, gestational hypertension, anemia,
hypothyroidism, and gestational diabetes [10]. In addition, Aris
argued that COVID-19 was strongly associated with pre-
eclampsia during pregnancy, especially among prim parous
women [11].

COVID-19 directly or indirectly causes endothelial dysfunction,
leading to severe inflammation and aberrant anti-viral responses.
COVID-19 causes specific vascular pathology during pregnancy
similar to the changes seen in pre-eclampsia. Mendoza et al.,
proposed the term “pre-eclampsia-like syndrome” induced by

COVID-19 [12].

According to the study conducted by Juan, only a few of the
neonates had low birth weight, and there was little need for
NICU admission [13], whereas, in the present study, both were
high. One of the mechanisms involved is pre-placental hypoxia,
which can occur due to maternal respiratory disorders due to
pneumonitis. This can be caused by a combination of pre-
inflammatory factors leading to endothelial dysfunction and
placental insufficiency. As a result, it contributes to relative fetal
hypoxemia and, eventually, hypoxia [14]. The present study also
showed higher odds of NICU admission due to preterm birth
and respiratory distress. According to Zhu, 60% of the babies
born to exposed mothers were born premature, and all needed
respiratory support [15]. The association between COVID-19
and preterm birth may be due to increased maternal stress levels

[16].

The results indicated that the newborns in the exposed group
were more likely to develop meconium aspiration than those in
the control group, which was in line with Nayak, who reported
that 23.63%, 16.9%, and 10.5% of the newborns of mothers
infected with COVID-19 had meconium aspiration syndrome,
were premature, and had respiratory distress, respectively. MSAF
is considered an indicator of fetal stress due to hypoxia and
acidosis, triggering the vagus nerve response and increasing
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peristalsis and the release of meconium into the uterine cavity.
Risk factors for MSAF include placental insufficiency, maternal
hypertension, pre-eclampsia, oligohydramnios, and umbilical
cord compression [17].

In this study, 70.65% of women with COVID-19 gave birth by
cesarean section, almost twice as many as the non-infected
However, Francesca reported that mothers with
COVID-19 are not at serious risk, and cesarean delivery should
not be considered a method of ending their pregnancy [18].
Rasmussen also reported that fetal distress and preterm birth
cases were rare and that the need for cesarean section was low
[19]. However, according to the study conducted by Khalili, the
occurrence of preterm birth and cesarean section was higher in

mothers with COVID-19 infection [20].

women.

CONCLUSION
The COVID-19 pandemic has directly or indirectly affected

almost everyone worldwide with numerous consequences.
Pregnant women and their fetuses may directly or indirectly
experience the complications of this disease. According to the
findings, mothers with COVID-19 exposure during their
pregnancy are more at risk of high blood pressure, pre labor
rupture of membranes, preterm birth, and meconium excretion
during pregnancy. Moreover, their newborns are more at risk of
respiratory distress and low birth weight and are more likely to
be hospitalized in the NICU. Therefore, diagnosis and
appropriate and timely treatment are essential for the mother
and the newborn.

LIMITATIONS OF STUDY

The impossibility of mother and newborn follow-up for at least
6 weeks after childbirth to assess late maternal complications,
the amount of breastfeeding, or stress in the mother and its
impact on infant care can be considered a limitation of the
present study. Another limitation was the lack of adequate
facilities to investigate the vertical transmission of COVID-19 to
the newborn.
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