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Abstract

Mental problems are common during pregnancy, but in the time of the COVID-19 era, they have increased and due to
quarantine and social distancing, they have more destructive effects on pregnant women. Also, COVID-19 can have
destructive effects on the growth and development of the fetus or baby by affecting different systems. Therefore, during
this period, it is necessary to check any mood changes in the pregnant woman, and in case of illness, she must be
under the supervision of a doctor to minimize the amount of damage. We assessed types of mental health issues and
evaluated their causes and results. Also, the ways of transmission of COVID-19 from mother to baby were investigated.
We also examined the problems created by SARS-COV-2 for the baby and categorized their effects and symptoms.
The effects on babies can be caused in various ways, such as through the placenta or amniotic fluid, etc. Any changes
in the fetus and newborn should be evaluated and recorded, and necessary measures for prevention and treatment

should be taken.
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Introduction

Coronaviruses are a type of virus that can infect both humans and animals. They have a single strand of RNA and are

enveloped in a protective layer. These viruses were first identified in the 1960s when they were extracted from people with
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the common cold. They are known to cause respiratory illness in humans (], This virus can be transmitted from person to
person and has caused a worldwide pandemic. The number of deaths continues to increase, and as a result, many
nations have implemented measures such as public distancing and lockdowns to reduce the spread of the virus 2. While
the chief target of coronavirus infection is the lungs, it is essential to note that the virus can also affect other organs due to
the widespread distribution of ACE2 receptors [°l. The presence of the virus in various organs may lead to harm in the
cardiovascular, gastrointestinal, kidney, liver, central nervous system, and eye, and it is essential to closely monitor these
potential complications [“!. According to the World Health Organization (WHO), maternal mental health refers to a
woman's overall well-being and capability to manage the stress of daily life, work productively, and contribute to her
community. It includes the capacity to care for herself and her family and positively impact those around her [°.. COVID-19
pandemic has led to increased levels of anxiety and depression among pregnant women and new mothers!®l. The
pandemic has also resulted in reduced access to mental health services for pregnant and postpartum women due to social
distancing measures and overwhelmed healthcare systems!’). Pregnant women who contract COVID-19 are at higher risk
of developing severe illness and complications such as preterm birth and preeclampsia which can further exacerbate
maternal mental health issues!®l. The pandemic has also led to increased stressors such as financial insecurity and social
isolation which can negatively impact maternal mental health during pregnancy and postpartum period!”.. It is common for
women to experience depression and anxiety during pregnancy and the year after giving birth, with an estimated 10-20%
of women experiencing major depressive episodes during this period [°!. Depression during pregnancy and the perinatal
period can be difficult to recognize, and as a result, it is estimated that about 50% of women who experience depression
go undiagnosed. It is essential for women to be aware of the signs of depression and to seek help if they are experiencing
symptoms |19, During pregnancy, women may experience emotional changes and an increase in hormone production as
their body prepares for childbirth. These changes can be normal and expected, but for some women, they may be
accompanied by symptoms of depression or anxiety. It is crucial for women to be aware of these potential changes and to
seek support if they are experiencing difficulties [''!. Anxiety during pregnancy can negatively affect infant health, brain
development, and overall well-being, potentially through biological changes that occur during pregnancy and fetal
development. Mothers must address any anxiety or other mental health worries throughout pregnancy to promote the best
possible outcomes for their infants ['2. Research has shown that stress experienced by a mother during pregnancy can
increase the vulnerability of her offspring to adverse health outcomes from birth through adulthood. Pregnant women need
to manage their stress to promote the best possible health outcomes for their children ['3]. The effects of maternal stress
during pregnancy can extend into later life, with early exposure to maternal psychological health complications predicting
emotional and behavioral problems in childhood, many of which may continue into adulthood. Pregnant women must

manage their mental health to promote the best possible outcomes for their children ['4]

. Maternal mental illness during
pregnancy can negatively impact the offspring's mental health outcomes. Maternal anxiety, stress, and depression during
pregnancy can expose the fetus to high maternal and placental stress hormones, which can affect the growth of the fetal
nervous system and increase the risk of future physiological and behavioral problems in the child. It is essential to
prioritize perinatal mental health to provide integrated mental health services and better support for defenseless families
during this time. By understanding the impact of COVID-19 on maternal mental health and the impact of maternal mental

health on infants, we can work to identify, diagnose, and prevent potential physical and mental health issues in the future..
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Also the purpose of study could be to raise awareness about the importance of addressing maternal mental health during
the pandemic and to highlight the potential impact it can have on newborns. Additionally, this study could aim to provide
insights and recommendations for healthcare providers and policymakers to better support mothers and their mental
health needs during this challenging time. Ultimately, your purpose should be to contribute to the body of knowledge on

maternal mental health in the context of COVID-19 and advocate for improved care for mothers and their infants.

Method

The present study aimed to investigate the effects of maternal mental health during the COVID-19 pandemic on
newborns. A systematic review of literature was conducted to identify relevant articles published between January 2020
and March 2021. The following databases were searched: PubMed, Scopus, Web of Science, PsycINFO, and CINAHL.
The search strategy included the following keywords: "maternal mental health," "postpartum depression,” "anxiety,"
"stress," "COVID-19," "pandemic," and "newborns." The search was limited to studies published in English and conducted
on human subjects. After removing duplicates, two reviewers independently screened the titles and abstracts of all
identified articles for eligibility. Full-text articles were then assessed for inclusion based on predefined criteria. Studies
were included if they reported on maternal mental health during the COVID-19 pandemic and its effects on newborns. A
total of 172 articles met the inclusion criteria and were included in the final analysis. Data were extracted from each article
using a standardized form that included information on study design, sample size, participant characteristics, measures of
maternal mental health, and outcomes related to newborns. Quality assessment was performed using the Cochrane Risk
of Bias tool for randomized controlled trials (RCTs) and the Newcastle-Ottawa Scale for observational studies. Any
discrepancies between reviewers were resolved through discussion or consultation with a third reviewer. Data synthesis
was conducted using a narrative approach due to heterogeneity in study designs and outcomes. Findings were organized
according to themes related to maternal mental health during the COVID-19 pandemic and its effects on newborns. In
conclusion, this systematic review provides a comprehensive overview of the current evidence regarding maternal mental
health during the COVID-19 pandemic and its effects on newborns. The findings have important implications for

healthcare providers working with pregnant women and new mothers during this challenging time.

1. Health disorders caused by COVID-19

The COVID-19 virus emerged in late 2019, and within a month, it was declared a public health emergency by the World
Health Organization (WHO). By March 2020, the disease caused by the virus was classified as a pandemic by the WHO.
The rapid spread of the virus and its global impact prompted the WHO to take these actions to address the crisis and
support efforts to control the spread of the disease ['°l. COVID-19, the disease caused by the novel coronavirus, has
been found to result in higher rates of respiratory failure and death among infected individuals, especially those with
underlying health conditions such as diabetes and heart disease. These comorbidities may make individuals more
vulnerable to severe illness from the virus. People with underlying health conditions need to be particularly cautious and

take steps to protect themselves from infection |16, The COVID-19 pandemic has resulted in a range of mental health
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problems for many people, including fear, anxiety, and stress. The public health measures taken in response to the
pandemic, such as social distancing and lockdowns, have disrupted daily life and routines, causing uncertainty and worry
for many individuals. These changes and the ongoing concerns about the virus and its impacts on health, the economy,
and daily life have contributed to mental health problems for some people. It is crucial to prioritize mental health and to

seek support if needed during this challenging time [/,

1.1. Physical health disorders

A new type of coronavirus, known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was identified in
December 2019 as the cause of a respiratory illness called coronavirus disease 2019, or COVID-19. This virus has
caused a global pandemic, leading to widespread illness and death. The rapid spread of the virus and its global impact
prompted the World Health Organization (WHO) to declare it a pandemic in March 2020 ['8]. COVID-19 is characterized
by a range of clinical symptoms that can vary in severity. Common symptoms include fever, dry cough, and fatigue; the
virus can also affect the lungs in some cases. The specific symptoms and the severity of the illness can vary from person
to person. It is essential for individuals to be aware of the signs and symptoms of COVID-19 and to seek medical attention
if they are experiencing these symptoms ['°l. In severe cases of COVID-19, individuals may develop complications such
as acute respiratory distress syndrome, heart failure, renal failure, shock, and multi-organ failure. These complications can
be life-threatening and may lead to death. Individuals with COVID-19 need appropriate medical care to manage these
complications and prevent serious outcomes [2%]. In addition to the more common symptoms of COVID-19, such as fever,
dry cough, and fatigue, other studies have found that the virus can also cause joint or muscle pain, heart symptoms or
conditions such as chest pain and rapid or irregular heartbeat, digestive symptoms like diarrhea and stomach pain, blood
clots and vascular issues, and skin rash. Some people with COVID-19 may also experience changes in their menstrual
cycle. It is essential for individuals to be aware of the wide range of symptoms that COVID-19 can cause and to seek

medical attention if they are experiencing any unusual or concerning symptoms 2111221 [23]

1.2. Psychological health disorders

Pandemics can have a significant impact on mental health. People may experience health anxiety, panic, adjustment
disorders, depression, chronic stress, and insomnia. Misinformation and uncertainty about the virus and its impacts can
contribute to mass hysteria. It is essential for individuals to prioritize their mental health during a pandemic and to seek
support if needed. Taking steps to manage stress and get accurate information can help mitigate a pandemic's negative
psychosocial impacts [?4]. The lockdowns and other measures implemented in response to the COVID-19 pandemic have
had many unintended consequences, including increased domestic violence cases. For women and children who live with
domestic violence, the isolation and confinement of lockdown can make it difficult or impossible to escape their abusers. It
is essential for governments and communities to address this issue and to provide support and resources for individuals
who are experiencing domestic violence during this time [2°]. Delirium, or a state of confusion and altered mental function,
is a common complication in patients who require hospitalization for COVID-19. Delirium is typically seen in the acute

stage of the illness when the virus is causing the most severe symptoms. The virus can cause delirium or result from other
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factors such as underlying health conditions, certain medications, or hospitalization. It is essential for healthcare providers
to be aware of the possibility of delirium in patients with COVID-19 and to take steps to manage and treat this

condition [?6]. Psychologists and mental health professionals have raised concerns about the impact of the COVID-19
pandemic on global mental health. The pandemic is anticipated to lead to increased cases of depression, suicide, and
self-harm, in addition to other mental health problems. The disruptions caused by the pandemic, including social isolation,
financial stress, and changes to daily routines, can contribute to these mental health issues. It is essential for individuals
to prioritize their mental health during this time and to seek support if needed. Governments and communities can also
play a role in addressing the mental health impacts of the pandemic by providing resources and support for struggling
individuals [?”]. The fear of contracting COVID-19 and the uncertainty surrounding the pandemic have caused significant
stress and anxiety for many, including those who have never previously experienced mental iliness. This fear can lead to
the development of psychiatric symptoms such as depression, confusion, and anxiety. It is essential for individuals to
manage their stress and anxiety during this time and to seek support if needed. Governments and communities can also
play a role in addressing the mental health impacts of the pandemic by providing resources and support for struggling
individuals (28], Pregnant women, postpartum, experiencing a miscarriage, or suffering from intimate partner violence may
be at exceptionally high risk for developing mental health problems during the COVID-19 pandemic. The added stress and
uncertainty of the pandemic can exacerbate existing mental health issues and create new ones. It is essential for these
women to prioritize their mental health and to seek support if needed. Governments and communities can also play a role
in addressing the mental health impacts of the pandemic by providing resources and support for women who are
particularly vulnerable [2°]. Research has shown that a mother’s mental health during pregnancy and early infancy can
significantly impact child development, potentially more so than the direct effects of disaster-related prenatal stress. It is
essential for pregnant women and new mothers to prioritize their mental health and to seek support if needed to promote
the best possible outcomes for their children. Governments and communities can also play a role in addressing the mental
health impacts of disasters by providing resources and support for women who are particularly vulnerable 2% 1] (Figure

1.
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Figure 1. COVID-19 neuropsychiatric symptoms [32]: The COVID-19 pandemic and the measures taken to slow the virus’s spread have negatively
impacted the mental health of people with dementia and their caregivers. The disruptions and limitations caused by the pandemic have worsened

neuropsychiatric symptoms in people with dementia and have increased stress and burden for caregivers.

2. Ways of transmission between mother and infant/neonate

2.1. Before birth

There is growing evidence that the relationship between a mother and her infant is complex and dynamic, with
bidirectional influences that can shape individuals' mental and physical development. This relationship, known as the
mother-infant dyad, is especially essential during a time of rapid brain development in both the mother and the infant.
Researchers have identified epigenetic, behavioral, and psychosocial factors that can influence this relationship, and it is
essential to consider the needs of both the mother and the infant when assessing and addressing any potential

issues (331 [341 [35] Intrauterine transmission is a severe complication that can occur when a viral infection is transmitted
from a pregnant mother to her fetus. This can happen with infections caused by congenitally transmitted TORCH agents
(Toxoplasma, other agents, rubella, cytomegalovirus, herpes simplex virus) and infections such as Zika virus and Ebola
virus. These infections can cause serious health problems for the fetus, including birth defects and other

complications [361 [37], There is evidence from previous studies that fetal exposure to maternal viral infections during
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pregnancy may be related to atypical child neurodevelopment and may potentially lead to worldwide developing
interruptions or specific neurodevelopmental ilinesses. This has led to speculation that maternal infection with SARS-CoV-
2, the virus that causes COVID-19, during pregnancy may also be linked to these outcomes. More research is needed to
understand the potential effects of maternal SARS-CoV-2 infection on fetal development and to identify any possible
interventions that may be necessary to support the development of children exposed to the virus in utero 28! [39] [40],
Maternal-infant bonding is the emotional connection between a mother and her infant. This bond is considered an
essential factor in a mother’s ability to care for her infant, even in the face of the physical and emotional challenges of

parenting. A robust maternal bond may help a mother to feel more connected to and invested in her child, leading to

better caregiving practices and positive outcomes for the child [41] 421 [43],

2.1.1. Intrauterine vertical transmission

Pregnant women and their fetuses are well thought to be high-risk during infectious disease outbreaks. Pregnant women
may be more vulnerable to infections and at more risk of severe problems from infections. In addition, infections during
pregnancy can have serious consequences for the fetus, including birth defects, premature birth, and other

complications [*4]. Meanwhile the emergence of the novel coronavirus that causes COVID-19, there has been limited data
on the potential impact of the virus on pregnant women and their fetuses. While some initial studies have suggested that
the virus may be associated with adverse pregnancy outcomes, more research is needed to fully understand the risks and
to identify any potential interferences that may be necessary to support the health of pregnant women and their fetuses
during this time [°]. One of the unanswered questions about the COVID-19 pandemic is whether the virus that causes the
disease, SARS-CoV-2, can be transmitted from a pregnant woman to her fetus. This process, known as vertical
transmission, can potentially have severe consequences for the fetus. Researchers are working to understand the
mechanisms by which the virus might be transmitted from a pregnant woman to her fetus and to identify any potential
interventions that may be necessary to prevent or mitigate this type of transmission [26! [61 [47] Several systems have
been developed to categorize perinatal transmission of SARS-CoV-2. These systems typically require evidence of
maternal infection, fetal exposure to the virus, and the persistence of the infection in the fetus or neonate (newborn).
These systems are used to help researchers and healthcare providers understand the risks and consequences of
perinatal transmission of SARS-CoV-2 and to identify any potential interventions that may be necessary to prevent or
mitigate this type of transmission 1481 [491 [50] [51] The possibility of vertical transmission of SARS-CoV-2 from a mother to
her fetus is a concern in perinatal medicine. While the virus is primarily transmitted through droplets, there is emerging
evidence about the possibility of intrauterine transmission from a mother to her fetus. Some initial studies conducted at the
start of the pandemic did not detect vertical transmission. Still, more research is needed to fully understand the risks and
mechanisms of transmission [°2] [531 541 1551 The most definitive evidence of intrauterine transmission of COVID-19, the
disease caused by SARS-CoV-2, would be the confirmation of viral replication in fetal pulmonary tissues. However, this
type of analysis is technically challenging and may only be feasible in some cases. Researchers are working to
understand the risks and mechanisms of perinatal transmission of SARS-CoV-2 and to identify any potential interventions
that may be necessary to prevent or mitigate this type of transmission [°6]. There is evidence that, in rare cases, SARS-

CoV-2 can be transmitted from a pregnant mother to her fetus. In one study, the SARS-CoV-2 genome was detected in
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umbilical cord plasma, suggesting that mother-to-child transmission in utero may be possible in some cases. This
transmission may be related to a high maternal and fetal inflammatory state. More research is needed to understand the
risks and mechanisms of perinatal transmission of SARS-CoV-2 and to identify any potential interventions that may be

necessary to prevent or mitigate this type of transmission [°71.

2.2. After birth

The risk of a newborn acquiring SARS-CoV-2 from its mother is generally considered low. Some data suggests that there
is no difference in the risk of neonatal SARS-CoV-2 infection whether the newborn is cared for in a separate room or
remains in the mother's room 581 [591 According to a recent study, the rate of newborns testing positive for SARS-CoV-2,
the virus that causes COVID-19, when born to mothers with a diagnosis of SARS-CoV-2 infection is relatively low. The
study found that less than 2% of babies born to mothers seeking hospital care for any reason and with a diagnosis of
SARS-CoV-2 infection also tested positive for the virus. When the analysis was limited to babies with antenatal (during
pregnancy) or intrapartum (during childbirth) exposure to the virus, the rate of newborns testing positive was even lower,
at about 1%. These findings suggest that the risk of perinatal transmission of SARS-CoV-2 may be relatively low, but
more research is needed to fully understand the risks and mechanisms of transmission (0], Postnatal transmission of
SARS-CoV-2 could occur through several mechanisms. One possibility is that the virus could be transmitted to an infant
through the ingestion of breast milk from an infected mother. Another possibility is that the virus could be transmitted from

an infected mother (or other caregivers) to the infant through respiratory or other infectious secretions (6111621,

3. Mental and Physical impacts of SARS-Cov-2 infection in mothers

It is generally believed that COVID-19 infection during pregnancy has a clinical presentation and severity similar to that of
non-pregnant adults. There is currently no evidence to suggest that COVID-19 infection during pregnancy is related to
poor maternal or perinatal outcomes (%3], SARS-CoV and MERS-CoV, two other coronaviruses that have caused
outbreaks in the past, have been associated with significant adverse maternal outcomes. For example, the maternal
mortality rate was 25.8% during the SARS outbreak and 28.6% during the MERS outbreak. These viruses were also
associated with preterm birth, fetal growth restriction, and perinatal death [64]. Exposure to natural disasters and disease
outbreaks, such as the COVID-19 pandemic, can increase the prevalence of mental health problems during pregnancy.
Pregnancy is already a period of increased risk for mental illness, so the added stress of a disaster or outbreak can
exacerbate this risk [°°!. Pregnancy can be a stressful time for women, even under normal circumstances. The COVID-19
pandemic has added a layer of stress and anxiety for many pregnant women. The fear of infection, the possibility of
hospitalization, and the disruption of normal prenatal care routines can all contribute to increased anxiety [¢]. The
coronavirus pandemic has significantly influenced many people’s mental health, including pregnant women. The fear of
infection, the possibility of hospitalization, and the disruption of normal prenatal care routines can increase anxiety and
stress. Pregnant women may also be concerned about the potential effects of the virus on their unborn babies. They may

feel overwhelmed by the many changes and uncertainties brought about by the pandemic [¢7]. Pandemic-related stress
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and adversity may lead to or exacerbate common prenatal mental health difficulties, such as depression. Pregnancy can
be a time of increased risk for mental health problems, and the added stress and uncertainty of the coronavirus pandemic
can exacerbate this risk. Depressive symptoms during pregnancy have been found to negatively affect maternal-child

health, including an increased risk of preterm birth, low birth weight, and other complications [6€].

3.1. Anxiety

Pregnancy can be a time of increased vulnerability to anxiety and other mental health problems. Several factors can
contribute to this increased risk, including limited physical activity, fear of the event of labor, worry about the newborn's
health, and the increased production of adrenal cortical hormones during pregnancy [%°]. Pregnancy-related anxiety (PRA)
is a common experience for many pregnant women, ranging from mild to severe. PRA can adversely affect pregnancy
outcomes, including an increased risk of preterm birth, low birth weight, and other complications [7%. Many factors can
contribute to anxiety and other mental health problems during epidemics and pandemics. These may include fear of
infection and death, disruptions to daily routines due to quarantine measures, and uncertainty about the future [77].
Sustained, elevated anxiety and depression symptoms during pregnancy have increased the risk of postpartum
depression. They may also be associated with an increased risk of prenatal infection and illness [/2]. Severe anxiety
during pregnancy has been found to significantly impact newborns' biological indicators, such as height, weight, and head

[73] [74]

circumference . Anxiety during pregnancy has been linked to several negative outcomes, including an increased

risk of preterm birth and earlier gestational age [7°! /6] (Figure 2, 3).

3.2. Depression

Depression during pregnancy, or prenatal depression (PND), is predictive of postpartum depression (PPD), a type of
mood disorder that occurs after giving birth. PPD can adversely affect mothers, their offspring, and their families [771. in
addition to fear of infection with COVID-19, unintended negative consequences of social distancing measures, such as
travel restrictions and economic downturn, are significantly associated with depressive symptoms. These measures can
be stressful and disruptive to people's daily lives and can contribute to feelings of anxiety and depression [78l. previous
studies have found that pregnant women with low education levels may be at augmented risk for anxiety and depression.
This may be due to various factors, including increased stress and lack of access to resources and support 79!, untreated
depression can have serious consequences, including the risk of suicide. It is essential for pregnant women who are
taking antidepressants to continue their treatment as prescribed, even if they become pregnant. Discontinuing
antidepressant treatment abruptly can be dangerous and increase the risk of relapse and other serious consequences €%,
depression during pregnancy can have negative impacts on both maternal and fetal health. Some potential risks
associated with untreated depression during pregnancy include preterm birth, small for gestational age, stillbirth, low birth
weight, and an increased risk of autism spectrum disorder (ASD) in the child. Pregnant women with untreated depression
may also be at increased risk for complications during delivery and for developing postpartum depression after giving
birth [61]. maternal depression can negatively impact a woman's overall health and well-being, including her nutrition and

immune function. Depression can cause changes in appetite and energy levels, leading to malnutrition and an increased
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risk of illness. Additionally, depression has been linked to changes in the immune system, which can also increase the risk

of iliness (82! (Figure 2, 3).

3.3. Stress

The impact of these stressors on pregnant women and their offspring is of concern, as prenatal adversity and stress are
known to have long-term adverse effects on child development and health outcomes. Pregnant women may be particularly
vulnerable to the effects of stress due to the many physical and hormonal changes that occur during pregnancy [, The
COVID-19 pandemic has significantly impacted pregnant women, their mental health, and their risk of developing various
physical health problems. The fear of contracting the virus and the restrictions and disruptions to daily life caused by the
pandemic have increased anxiety and depression among pregnant women. These mental health issues can, in turn,
negatively affect pregnancy outcomes and the health of both the mother and the infant [84]. Chronic stress can cause
complications in mothers, such as headaches, difficulties sleeping, fast breathing, and tachycardia. Some individuals may
experience obsessive thoughts, anxiety or worry, irritability, problems with eating (such as eating too much or too little or
choosing unhealthy foods), and difficulty relaxing or winding down as a result of the disruptions to daily life and

routines [8°]. Prenatal stress not only affects mothers but also can cause problems for infants. Some studies show that
high stress levels during pregnancy may cause specific problems throughout childhood, like trouble paying attention or

being frightened. It's probable that stress also may affect a baby's brain growth or immune system 86! (Figure 2, 3).

Overall prevalence of anxiety among the
pregnant and delivery women

Prevalence of depression during pasgnancy

Prevalence of stress during paegnancy

m pre-pandemic W during covid pandemic

Figure 2. comparison of depression, anxiety, and stress frequency in time pre-pandemic and during the COVID-19 pandemic 8711881451 statistics
show that the prevalence of these problems, depending on the situation, increased. Loneliness, financial problems, and emotional changes are

some of these problems.
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3.4. OCD (obsessive-compulsive disorder)

There is increasing evidence that obsessive-compulsive disorder (OCD) is common during pregnancy and postpartum. If
left untreated, it can have lasting effects on both the mother and child [89). There is evidence that OCD is common during
pregnancy and the postpartum period, and if left untreated, it can have lasting effects on both the mother and her child.
This may be because pregnancy and early parenthood are when mothers are particularly concerned about their child's
safety and feel a strong sense of responsibility for them [°°1. The perinatal period (including pregnancy and early
parenthood) is when women are more likely to develop or experience worsening OCD. Pregnant and postpartum women
are 1.5-2 times more likely to have OCD than the general population [°'l. Pregnant women may be at an increased risk for
developing obsessive-compulsive disorder (OCD) during the COVID-19 pandemic due to increased stress and fear of
contagion. Previous research has shown that pregnant and postpartum women are 1.5-2 times more likely to experience
OCD than the general population, and the pandemic may exacerbate these risks. The prevalence of OCD symptoms in
pregnant women during the pandemic is currently unknown 221 If left untreated, OCD can have negative consequences
on both mothers and their children in the long term. Mothers may struggle to find enjoyment in their relationship with their
children, and children may be more prone to experiencing internalizing disorders, including a wide range of OCD
symptoms (891 [93], yntreated OCD in pregnant or postpartum women can lead to Baby Blues, a common, short-term mood
disorder after childbirth. Baby Blues can cause mood changes, overreacting to things, quickly bursting into tears, feeling

irritability, and in severe cases, postpartum psychosis 4 [95] (Figure 3).

3.5. PTSD (post-traumatic stress disorder)

PTSD is a mental health disorder that can occur after a person experiences or witnesses a traumatic event. It is more
common in pregnant and postpartum women than in the general population, with rates ranging from (6-8% vs. 4-5%) [96],
Pregnant women can develop PTSD from experiencing a traumatic event, including accidents, violence, or

disasters [°/1 [°8]. During the period around childbirth, stress may cause the reactivation of past traumatic experiences,
leading to the development of PTSD. Early identification of psychological distress, including attachment style, is essential
for targeted interventions to reduce the harmful effects of postpartum depression and PTSD on a woman's mental health,
bonding with her infant, and the child's development [°°l. Prenatal PTSD can have long-term consequences for the mother
and the child if it is not appropriately treated. Pregnant women with PTSD may be at higher risk for complications during
pregnancy and adverse birth outcomes, such as preeclampsia, low birth weight, and preterm birth, which can negatively
impact the development of the infant [2011100I[101][102][103][104][105] ' pregnant women with PTSD may experience worsening
symptoms, difficulties bonding with their newborns, and an increased risk of postpartum depression ['%l. PTSD during
pregnancy can have negative impacts on both the mother and the newborn, including worsening symptoms and increased
risk of postpartum depression in the mother, potential problems with bonding, and increased risk of complications for the

infant (Figure 3).

3.6. Tokophobia
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Tokophobia is a severe phobia of pregnancy and childbirth that can result in the avoidance of having childrert 107111081,
Tokophobia, or a fear of pregnancy, can result in symptoms such as sleep problems, panic attacks, nightmares, and
behaviors that involve avoiding pregnancy or childbirth ['99]. The onset of COVID-19 caused significant changes in the
expectations of childbirth for many women, with over half reporting feelings of fear, sadness, and uncertainty. Only about
one-sixth of women still associate joy with delivery ['10]. A large percentage of women expressed fear about childbirth
after the onset of COVID-19, specifically about the tokophobia construct, which relates to fear of birth [' '], Tokophobia, or
fear of pregnancy, can result in using contraception to delay or avoid pregnancy and may lead to abortion or cesarean
delivery during childbirth ['2]. A study found that tokophobia can cause sleep problems, increased levels of a stress
hormone called cortisol, increased requests for c-sections, more prolonged labor, antenatal depression, anxiety disorders,
an increased risk of postnatal depression, PTSD, avoidance of future pregnancy or longer intervals between pregnancies,
increased use of assisted birth methods, a more substantial need for pain relief during childbirth, and even sterilization. It
can also lead to a loss of self-control, fear of one's incompetence, changes in eating habits and physical activity, and fear
of not being able to care for a baby 1131141115 people with tokophobia may choose a C-section, and consider abortion

or adoption for their baby, even when a vaginal delivery is safe (Figure 3).

Figure 3. Maternal Disorders by their frequencies, causes, and results in detail. Frequencies of the disorders mentioned above are marked by three
ranges of colors indicating maximum (red:>70%), medial (yellow: >30%, <70%), and minimum (green: <30%) which are organized by overall

circumstance globally through related studies.

Disorder Frequency Causes Results Ref.

[75]

1. 1. Hormonal changes of pregnanc 1. 1. preterm birth
) L o sy 2. 2. low birth weight -
Anxiety 2. 2. prior heartbreaking miscarriages i : [116]
I 3. 3. earlier gestational age
3. 3. sleep difficulties .
4. 4. smaller head circumference (76]
1. 1. pregnancy was undesirable or unplanned
2. 2. have had problematic relationships with their (75]
mother — any unresolved emotional conflicts may 1. 1. preterm birth
) be awakened 2. 2. low birth weight (117]
Depression ) . ) -
3. 3. working as it may be challenging to balance a 3. 3. malnutrition
career with motherhood, mainly if colleagues are 4. 4. febrile illness (18]

not understanding or supportive
4. 4. teenage or very young mothers
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1. 1. preterm labor
1. 1. worried about what to expect during labor and 2. 2. preterm delivery [119]
siress birth 3. 3. low infant birth weight
2. 2. how to take care of baby 4. 4. shorten the gestational length [120]
3. 3. hormonal changes 5. 5. preeclampsia
6. 6. gestational diabetes
1. 1. serious road accidents 1. 1. lower mean birth weight
2. 2. violent personal assaults, such as sexual [121]
PTSD assault, mugging, or robbery (PTSD is highly comorbid with depression and other anxiety
3. 3. serious health problems disorders, which have also been associated with lower birth weight ~ [96]
4. 4. childbirth experiences in infants and other adverse outcomes.)
1. 1. mood changes
1. 1. family history 2. 2. Baby Blues (94]
oco 2. 2. differences in the brain 3. 3. over-react to things
3. 3. life events 4. 4. burst into tears easily (95]
4. 4. personality 5. 5. feel irritable
6. 6. Postpartum Psychosis
[107]
1. 1. fear of childbirth in family
2. 2. heard frightening birth stories from people in 1. 1. Choose a Cesarean birth (C-section), even though a safe [122]
Tokophobia your family . . vaginal delivery |§ pt?ssmle.
3. 3. have had an anxiety disorder 2. 2. Seek an abortion if they become pregnant. [123]
4. 4. experienced sexual abuse, assault, or rape 3. 3. Put their baby up for adoption.
5. 5. had gynecological problems [124]
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4. COVID-19 effects on infants

Maternal mental health problems can majorly impact children's social and emotional development and result in ongoing
financial and personal costs 25, The Prenatal environment has a significant influence on fetal development!'S,
Pregnancy is accompanied by emotional changes and increased hormone production in mothers [126]. Negative emotions
and stress during pregnancy may affect the mother's HPA (hypothalamic—pituitary adrenal) axis and weaken her immune
system ['27], Birth weight is essential in the fetal programming paradigm, which refers to how the prenatal environment

can influence the developing fetus [128],

4 1. Intrauterine growth retardation(IlUGR)

In some pregnant women with SARS-CoV, examination of the placenta showed increased subchorionic and intervillous
fibrin in 40% of samples and thrombotic vasculopathy (a condition involving the formation of blood clots in small blood
vessels) associated with fetal growth restriction in 28% of samples. These effects on the placenta are similar to those
infected with SARS-CoV-2. However, no cases of chronic villitis (inflammation of the small blood vessels in the placenta)
were observed in any samples ['2°]. infections can lead to intrauterine growth restrictions and preterm births. Studies have
shown that the placenta can be affected by SARS-CoV-2, with increased fibrin and thrombotic vasculopathy observed in

some samples ['3% (Figure4).

4.2. Premature births - preterm births

It's possible that the higher rate of early delivery in the COVID-positive groups could be due to the severity of the mother's
illness or other factors, such as preeclampsia, which can lead to early delivery. It's also possible that the higher rate of
cesarean delivery could be due to the need to deliver the baby quickly to free up the mother's respiratory system or due to
other obstetrical indications ['311[132I[133] A nationwide study found no connection between being born when public health
measures to control the spread of COVID-19 were in place and the risk of premature birth ['34]. The COVID-19 lockdown
has had a major impact on people's lives, including changes to work environments, reduced physical interactions, and

increased focus on hygiene. These changes may have influenced risk factors for premature birth ['3°! (Figure4).

4.3. infected neonates by positive COVID19 (distress + pneumonia)

Babies born to mothers with COVID-19 infections may also have the infection and may have severe respiratory symptoms
that require prolonged respiratory support. These symptoms may appear later and may be severe ['3¢]. Most newborn
babies with COVID-19 infection either showed no symptoms or only mild symptoms, typically required no assistance with

breathing, and had a good outlook after an average of 10 days of hospitalization ['3”] (Figure4).

4.4. Low birth weight
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Birth weight is commonly recorded and reliable information, especially for individuals born after the 1960s!'38l. COVID-19
has not only caused a worldwide health disaster, but it has also had psychosocial and financial impacts. Financial
downturns, such as the financial crisis in 2008, have been linked to decreases in average birth weight in countries that
have been greatly affected ['391401l141] A review of nine studies found that among pregnant individuals infected with

COVID-19, there were higher rates of preterm delivery (63.8%) and low birth weight (42.8%) ['421l143] (Figure4).

4.5. Miscarriage (spontaneous abortion)

Disruptions to healthcare services and the implementation of lockdown policies may cause the undesirable effect of
COVID-19 on pregnancy and newborn health outcomes ['44. COVID-19 infection during the time around conception may
increase the risk of miscarriage. Still, studies have not been able to compare miscarriage rates between COVID-19-
positive and negative pregnant women because they either did not have proper controls or only included COVID-19
cases. The rate of miscarriage among COVID-19 cases is similar to that of the general pregnant population ['4%]. Some
studies have looked at the impact of COVID-19 on the risk of spontaneous abortion in early pregnancy. These studies
compared the frequency of SARS-CoV-2 infection in women who had a spontaneous abortion in the first trimester and
women who were still pregnant at 12 weeks. The findings suggest that COVID-19 infection during the first trimester of

pregnancy does not appear to increase the risk of early pregnancy loss [146] (Figure4).

4.6. Stillbirth

There is conflicting evidence about the rates of preterm births and stillbirths during the COVID-19 pandemic'#7]. A study
has shown that the coronavirus can infect and harm the placenta, which supplies oxygen and nutrients to the fetus in the
uterus. The significant damage it can cause can result in stillbirth, which is the death of a baby before or during birth [148],
A study found that women in the United States with COVID-19 were more likely to experience stillbirth than women
without COVID-19, with the risk particularly high during SARS-CoV-2. The study analyzed data from over 1.2 million
delivery hospitalizations between March 2020 and September 2021149 (Figure4).

4.7. Neonatal asphyxia

Birth asphyxia is when a newborn baby cannot start or maintain breathing after birth!'5%]. Perinatal asphyxia is a condition
that occurs when a fetus or infant does not receive enough oxygen during the peripartum period, which can lead to severe
complications due to decreased blood flow and oxygen to the body. This can be caused by problems with placental gas
exchange (prenatal) or pulmonary gas exchange (immediate postnatal). Hypoxia (partial lack of oxygen) or anoxia
(complete lack of oxygen) can occur in vital organs ['°']. Birth asphyxia and respiratory distress syndrome were seen in

1.8% and 6.4% of newborns, respectively ['°2] (Figure4).

4.8. Amniotic fluid abnormality

In pregnant women infected with SARS-COV-2, it is suggested that the infection may cause a decrease in amniotic fluid,
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known as oligohydramnios. It is recommended that these women receive more frequent ultrasound scans and regular
check-ups to monitor for any signs of oligohydramnios ['%3]. There is currently no information about whether
oligohydramnios or low amniotic fluid in pregnant women with COVID-19 is temporary. It is unclear if there is a connection
between anhydramnios (absence of amniotic fluid) and COVID-19. However, healthcare professionals should be vigilant
about monitoring fetal growth and health in pregnant women with COVID-19 who have been diagnosed with

anhydramnios ['°%] (Figure4).

4.9. Cyanosis

There is limited medical literature about children, especially infants, who have been infected with COVID-19. However, it is
known that children generally experience milder symptoms and have better outcomes than adults with the virus [19°].
Clinicians should be aware that infants may have mild or subtle presentations of COVID-19 and consider testing for the
virus in brief episodes of apnea, cyanosis, and stridor. Caregiver testing and quarantine protocols may also be necessary
to prevent the further spread of the disease. This is particularly essential as the COVID-19 pandemic is expected to

continue in the coming years |1%6] (Figure4).

4.10. Congenital defects

It is imperative to understand how the timing of infection with COVID-19, the variant strain of the virus, the sex of the
fetus, and other prenatal and postnatal exposures may affect the neurodevelopment of children to fully understand the
potential long-term impact of the COVID-19 pandemic on future generations [“°l. COVID-19 may cause lasting birth
defects in babies either through infection or through medical treatment measures taken to address the infection [157],
Additional research is needed to confirm the relationship between COVID-19 and congenital anomalies. Still, current
evidence suggests that there is either no risk or low risk of these anomalies in infants whose mothers had COVID-

19 [158] (Figure4).

Figure 4. The effects of COVID-19 on the baby and the fetus, which disrupts the growth and development of the neonate/fetus with a direct or

indirect effect (effect on the mother) by their frequency, symptoms, and results in detail.

Disorder Frequency Symptoms Results Ref.
1. perinatal asphyxia
2. meconium
3. aspiration
4. persistent pulmonary
1. appears malnourished hypertension
2. thin or pale skin 5. hypothermia
3. breathing difficulties 6. hypoglycemia hyperglycemia
4. feeding issues 7. hypocalcemia
IUGR 5. low blood sugar 8. polycythemia [159] [160]
6. body temperature issues 9. jaundice
7. appears yellow (jaundice) 10. feeding difficulties
8. infection (sepsis) 11. feed intolerance

12. necrotizing enterocolitis,

late-onset sepsis
12  nnidlmAanang hAarmArel hAan~nA
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14. abnormal physical growth
15. neurodevelopmental
outcome

1. Breathing problems
2. Heart problems
3. Brain problems
. . . . 4. Temperature control
1. Contractions (the abdomen tightens like a fist) every 10 problems
minutes or more often . .
) ) ) o ) . 5. Gastrointestinal problems
2. Change in vaginal discharge (a significant increase in the
t of disch leaking fluid or bleeding f th 6. Blood problems
amcl:un of discharge or leaking fluid or bleeding from the 7. NieTseTi s
Premature births Vag'ha) ) ) ) 8. Immune system problems [161][162]
3. Pelvic pressure—the feeling that the baby is pushing down
9. Cerebral palsy
4. Low, dull backache . .
] . . ) 10. Impaired learning
5. Abdominal cramps with or without diarrhea .
11. Vision problems
12. Hearing problems
13. Dental problems
14. Behavioral and psychological
problems
15. Chronic health issues
1. Cough
2. Fever or chills
3. Shortness of breath or difficulty breathing
4. Muscle or body aches
5. Sore throat ) -
1. Need to receive critical care
6. New loss of taste or smell )
Infected neonates by - Diarthea 2. Coryzal signs [163] [164]
e o I
positive COVID-19
8. Headache
9. New fatigue
10. Nausea or vomiting
11. Congestion or runny nose
1. risk of dying
2. long-term neurologic
disability impaired language
1. Low oxygen levels at birth < |mp.a|red e uls
" o achievement
2. Inability to maintain body temperature. . .
3. Difficulty feeding and gaining weight 4. cardiovascular disease
Low birth weight ) i v < gaining weignt. 5. diabetes [165] [166]
4. Infection. _— il h h
5. Breathing problems, such as infant respiratory distress - ra.cranla lemorr age.
7. respiratory distress sepsis
syndrome . . .
8. blindness gastrointestinal
disorders
1. Vaginal bleeding
2. cramping and pain in your lower tummy. 1. fell tired
3. Adischarge of fluid from your vagina. 2. lose appetite
4. Adischarge of tissue from your vagina. 3. have difficulty sleeping
5. No longer experiencing the symptoms of pregnancy, such as 4. sense of guilt
Miscarriage feeling sick and breast tenderness 5. shock [167][168] [169]
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crampy pelvic pain
uterine bleeding
eventually expulsion of tissue

. Stop fetal movement and kicks.

. Spotting or bleeding.

. No fetal heartbeat heard with the stethoscope or Doppler

. No fetal movement or heartbeat is seen on ultrasound, which

makes the definitive diagnosis that a baby is stillborn

. Not breathing or feeble breathing.

. Skin color bluish, gray, or lighter than expected.
. Low heart rate.

. Poor muscle tone.

. Weak reflexes.

. Too much acid in the blood (acidosis)

. Amniotic fluid stained with meconium (first stool)
. Seizures.

. Leaking of the amniotic fluid
. Low amniotic fluid on an ultrasound
. Baby is smaller than what is normal for gestational age (IUGR)

Low maternal weight gain

. Preterm premature rupture of membranes (PPROM)

. Abdominal discomfort

. A sudden drop in fetal heart rate

. Little to no fetal movement or decreasing fetal movement

. Abnormal findings on a fetal monitor, including fetal distress
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10.
11.
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. Difficulty with intimacy in

. sadness

. anger

. anxiety

. depression

. Grief and sadness

. Anger

. Guilt

. Anxiety

. Depression

. Difficulty bonding with

subsequent children

relationships

. Changes in self-esteem
. Difficulty with work or other

responsibilities

sore breasts

breast milk production
vaginal bleeding

. neurologic insult
. respiratory distress
. pulmonary hypertension

[151] [173]

. liver myocardial
. renal dysfunction

. Stillbirth

2. lower APGAR score or

1.
2.

. cardiovascular and renal

congenital anomalies

problems

. congenital malformations

Cardiac diseases
metabolic neurologic

infectious [177][178]

Article, February 2,

2024

[170] [171][172]

[174] [175] [176]

18/31



Q Qeios, CC-BY 4.0 - Atrticle, February 2, 2024

~ gy e MIUL UHIUUUIUT LU U LU DI G R UG U i G o

3. parenchymal and non-
parenchymal pulmonary
disorders

Discussion

The main objective of this review article was to explore the impact of the COVID-19 pandemic on maternal mental health
and its potential effects on newborns. The discussion section will focus on the findings of this review and their
implications, as well as how they relate to previous works of literature. The COVID-19 pandemic has had a significant
impact on mothers and infants around the world. The virus and the measures taken to control its spread have disrupted
parenting and child-rearing routines and access to healthcare and support services. The additional burden of caring for
children during lockdowns, social distancing measures, and concerns about contracting the virus can affect mental health.
This can be incredibly challenging for mothers who are already at higher risk of mental health issues, such as those with a
history of depression or anxiety. Pregnant women and new mothers may also face challenges in accessing healthcare
during the pandemic. Some may have had to delay or miss prenatal care visits or give birth without the support of loved
ones due to hospital restrictions on visitors. New mothers may struggle to access postpartum care and support, such as
lactation consultations and support groups. The impact of COVID-19 on newborn health goes beyond the immediate
effects of the virus. Infants may be more vulnerable to the impact of maternal stress and anxiety and disrupted access to
healthcare and support services. This can have long-term consequences on their development and well-being. The
pandemic has disrupted access to healthcare for many people, including mothers and infants. Some mothers may have
been unable to access prenatal care or have had to delay giving birth due to hospital capacity and restrictions on visitors.
Infants may have missed vaccinations or well-child visits due to disruptions in healthcare services. Neonates may be at
higher risk of contracting COVID-19 due to their compromised immune systems and close contact with their mothers and
caregivers. In some cases, neonates may also be more vulnerable to severe iliness if they contract the virus. Mental
health problems during pregnancy can have significant consequences for both the mother and the baby. Pregnancy is a
time of physical and emotional changes, and it is common for expectant mothers to experience stress, anxiety, and mood
changes. However, when these feelings become persistent or severe, they can be classified as maternal mental health
problems. Maternal mental health problems during pregnancy can include depression, anxiety, and perinatal obsessive-
compulsive disorder (OCD). These conditions can have adverse effects on the mother's physical and emotional well-
being, as well as on the development and health of the baby. Depression during pregnancy can affect a mother's ability to
care for herself and her baby. It can also lead to complications such as preterm labor and low birth weight. Anxiety during
pregnancy can also negatively affect the mother's health and the baby's development and increase the risk of preterm
labor. Perinatal OCD is a type of obsessive-compulsive disorder that occurs during pregnancy or postpartum and is
characterized by obsessive thoughts and compulsive behaviors related to the baby. It can negatively affect the mother's

mental health and her ability to care for her baby. PTSD is a mental health condition that can occur after a person
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experiences a traumatic event. It is characterized by symptoms such as flashbacks, avoidance of event reminders, and
hyperarousal (constantly on guard). These symptoms can hurt a person's daily life and relationships. PTSD can affect
pregnant women in several ways. It can cause distress and interfere with the ability to enjoy pregnancy and bond with the
baby. It can also increase the risk of preterm labor and low birth weight. Women with PTSD may also be more likely to
engage in unhealthy behaviors, such as smoking or substance abuse, which can adversely affect the baby's health.
Tokophobia, or a fear of childbirth, can have significant consequences for infants and their mothers. When a pregnant
woman experiences tokophobia, it can affect her ability to carry her pregnancy to term and can lead to adverse outcomes
for the baby. One of the most common consequences of tokophobia for infants is the increased risk of preterm birth.
Preterm birth, defined as birth before 37 weeks of pregnancy, can cause a range of health problems for babies, including
respiratory issues, feeding difficulties, and developmental delays. Preterm infants are also at higher risk of long-term
health problems, such as cerebral palsy, vision and hearing issues, and learning disabilities. Tokophobia can also affect
the bonding process between mothers and their infants. When a mother experiences tokophobia, she may be less likely to
engage in activities that promote bonding, such as breastfeeding and skin-to-skin contact. This can have negative effects
on the infant's development and well-being. Overall, the COVID-19 pandemic has had a significant impact on mothers and
infants. It is essential to recognize mothers’ challenges and provide support and resources to help them navigate this
difficult time. This may include access to mental health services, support for breastfeeding, and assistance with accessing
healthcare and support services. The results of this review suggest that the COVID-19 pandemic has had a significant
impact on maternal mental health, with increased rates of anxiety, depression, and stress reported among pregnant and
postpartum women. These mental health challenges can have negative consequences for both mothers and their
newborns, including increased risk for preterm birth, low birth weight, and developmental delays. These findings are
consistent with previous research that has highlighted the importance of maternal mental health for infant development.
Studies have shown that maternal stress during pregnancy can have lasting effects on children's cognitive and emotional
development, as well as their physical health. However, it is important to acknowledge the limitations of this study. Due to
the rapidly evolving nature of the COVID-19 pandemic, many studies included in this review were conducted in a short
period of time and may not reflect long-term effects. Additionally, many studies relied on self-reported measures of mental
health symptoms rather than clinical diagnoses. Despite these limitations, this review highlights the urgent need for
interventions to support maternal mental health during the COVID-19 pandemic. Strategies such as telehealth services,
online support groups, and virtual therapy sessions may be particularly effective in reaching women who are unable or
unwilling to seek in-person care. In conclusion, this review underscores the importance of prioritizing maternal mental
health during times of crisis such as the COVID-19 pandemic. By providing support for pregnant and postpartum women

experiencing anxiety or depression, we can help ensure positive outcomes for both mothers and their newborns.

Conclusion

This paper sheds light on the significant impact of the COVID-19 pandemic on maternal mental health and its potential
effects on newborns. The findings suggest that the pandemic has increased the risk of perinatal mental health disorders,

which can have long-term consequences for both mothers and infants. It is crucial to provide adequate support and

Qeios ID: VITNLI - https://doi.org/10.32388/VITNLI 20/31



Q Qeios, CC-BY 4.0 - Atrticle, February 2, 2024

resources to new mothers during this challenging time to prevent adverse outcomes. This paper adds to the existing
literature by highlighting the need for more research on maternal mental health during pandemics. Future studies should
focus on identifying effective interventions that can mitigate the negative effects of COVID-19 on maternal mental health
and improve outcomes for newborns. Additionally, research should explore how social distancing measures and isolation
impact maternal mental health and identify strategies to address these challenges. Overall, this paper underscores the
importance of prioritizing maternal mental health during pandemics like COVID-19. By providing support and resources to

new mothers, we can help ensure that they receive the care they need to promote their well-being and that of their infants.
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