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ABSTRACT

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has led to widespread disruptions across
various aspects of healthcare, including reproductive health. TThe analysis reveals significant
disruptions in reproductive health care services. Access to fertility treatments and prenatal care has been
notably limited due to pandemic-related restrictions and resource reallocations. This has resulted in
delayed treatments and inadequate prenatal monitoring, adversely affecting patient outcomes. Altered
pregnancy outcomes have also been documented, including an increase in adverse events such as
preterm births and complications during delivery. These changes are attributed to both direct effects of
the virus and indirect stressors related to the pandemic.

INTRODUCTION

The outbreak of the COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2, has led to a
global health crisis unparalleled in modern history. Originating in Wuhan, China, in late 2019, the virus
rapidly spread across the globe, prompting the World Health Organization (WHO) to declare a pandemic
in March 2020. The primary clinical manifestations of COVID-19 include respiratory symptoms,
ranging from mild respiratory distress to severe pneumonia and acute respiratory distress syndrome
(ARDS). However, as the pandemic progressed, it became evident that the virus also exerts systemic
effects, impacting multiple organ systems and causing a variety of health complications?.

Among the less immediately apparent but significantly important areas of concern is the impact of
COVID-19 on reproductive health. Reproductive health encompasses a wide range of issues, including
fertility, pregnancy, menstrual health, and sexual health. The pandemic has introduced new challenges
and exacerbated existing ones in these areas, leading to significant disruptions in reproductive health
care services and outcomes 12,

The reproductive health implications of COVID-19 are multifaceted, involving both direct and indirect
effects. Direct effects pertain to the impact of the virus on the reproductive system, while indirect effects
arise from the broader societal and healthcare system disruptions caused by the pandemic.
Understanding these impacts is crucial, as reproductive health is fundamental to the well-being of
individuals and communities, influencing not only physical health but also psychological and social
aspects of lifed,

Direct Effects on Reproductive Health
Research has shown that SARS-CoV-2 can affect various organs, including the reproductive organs. The
presence of angiotensin-converting enzyme 2 (ACE2) receptors, which the virus uses to enter cells, in
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reproductive tissues suggests a potential for direct infection and damage. Studies have investigated the
presence of the virus in semen and ovarian tissue, raising concerns about its potential effects on fertility*.
Pregnant women are considered a vulnerable population due to the physiological changes and
immunomodulation that occur during pregnancy, which can increase susceptibility to infections.
COVID-19 can lead to complications such as preterm birth, preeclampsia, and in severe cases, maternal
mortality. Moreover, the potential for vertical transmission, although rare, poses additional risks to
newborns®.

Indirect Effects on Reproductive Health

The pandemic has strained healthcare systems worldwide, leading to the reallocation of resources to
manage COVID-19 cases. This reallocation has resulted in reduced access to essential reproductive
health services, including fertility treatments, prenatal care, and sexual health services. Lockdowns and
social distancing measures further compounded these issues, making it challenging for individuals to
access timely and adequate care®.

The psychological toll of the pandemic cannot be underestimated. Anxiety, depression, and stress levels
have surged, affecting mental health and well-being. These psychological factors can have profound
effects on reproductive health, influencing menstrual cycles, sexual behavior, and pregnancy outcomes.
The uncertainty and fear surrounding COVID-19, coupled with economic and social disruptions, have
heightened these stressors®.

AIM AND SCOPE OF THE REVIEW

This review aims to provide a comprehensive synthesis of the existing scientific literature on the effects

of COVID-19 on reproductive health. It will explore the following key areas:

1. Fertility: Examining the impact of COVID-19 on both male and female fertility, including the effects
on ART services and potential changes in sperm and ovarian function.

2. Pregnancy Outcomes: Assessing maternal and neonatal outcomes in the context of COVID-19,
including the risks of complications and the implications of vaccination during pregnancy.

3. Menstrual Health: Investigating reports of menstrual irregularities and the potential long-term effects
of COVID-19 on menstrual cycles.

4. Sexual Health: Analyzing changes in sexual behavior and access to sexual health services during the
pandemic.

METHODOLOGY

A literature review was conducted according to the primary aim of this study. To conduct this study
articles were searched via using various databases such as PubMed, Scopus, and Google Scholar. A
basic search strategy was used by using keywords:"COVID-19," "reproductive health," "fertility,"
"pregnancy,” "menstrual health,” and "sexual health.”. Studies published from January 2020 to April
2024 were included. No quality assessment was done as it included all types of studies.
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RESULT
Impact on Fertility

Covid-19 has shown effect on fertility, which are further explained in table 1.

AUTHOR/ YEAR

ITEM

FINDINGS

Allotey, J et al®
2020

Assisted Reproductive Technology
(ART) Services

The pandemic has significantly
disrupted ART services worldwide.
Many fertility clinics temporarily
closed or reduced their services,
leading to delays in treatments
such as in vitro fertilization (IVF).
This disruption caused
considerable emotional distress for
individuals and couples seeking
fertility treatments. Studies
indicate a significant decline in
ART procedures during the peak of
the pandemic.

Donders, G et al®
2020

SARS-CoV-2 and Male Fertility

Research has shown that SARS-
CoV-2 can affect male
reproductive health. Some studies
have detected the presence of the
virus in semen, though the extent
of its impact remains controversial.
There is evidence suggesting that
COVID-19 may lead to a
temporary reduction in sperm
count, motility, and morphology,
likely due to fever and systemic
inflammation rather than direct
viral invasion of the testes.

Carfi A et al’
2020

SARS-CoV-2 and Female Fertility

The impact of COVID-19 on
female fertility is less well
understood. There are concerns
about the virus affecting ovarian
function, but current evidence is
inconclusive. Some studies have
reported changes in menstrual
patterns and ovarian reserve
markers, potentially linked to the
stress and systemic inflammation
caused by the virus.

Table 1: Effect of Covid-19 on Fertility
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Pregnancy Outcomes
Covid-19 has shown effect on pregnancy, which are further explained in table 2.

AUTHOR/ YEAR ITEM FINDINGS
Allotey, J et al® Maternal and Neonatal | Pregnant women with
2020 Outcomes COVID-19 face higher risks

of complications such as
preterm birth, preeclampsia,
and cesarean delivery. Studies
have generally found that
while the virus does not
appear to cause congenital
anomalies, it can lead to
severe maternal illness and
adverse neonatal outcomes,
particularly if the infection
occurs in the third trimester.

Fenizia C et al® Vertical Transmission While initial concerns were
2020 high regarding vertical
transmission (mother-to-child
transmission) of SARS-CoV-
2, evidence suggests that it is
rare. Most neonates born to
COVID-19 positive mothers
do not test positive for the
virus, and those who do are
typically asymptomatic or
experience mild symptoms.

Wu Y etal® Psychological Impact The pandemic has heightened
2019 anxiety, depression, and stress
among  pregnant  women,
which can adversely affect
both maternal and fetal health.
The uncertainty and fear
associated with COVID-19,
combined with restrictions on
prenatal care and support
services, have exacerbated

these psychological
challenges.
Shimabukuro T et al®® Vaccination During | Emerging data support the
2021 Pregnancy safety and efficacy of COVID-

19 vaccines during pregnancy.
Vaccination has been shown
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to protect both the mother and
the newborn, with antibodies
detected in umbilical cord
blood and breast milk. The
benefits of vaccination far
outweigh potential risks, with
no evidence of increased
adverse pregnancy outcomes
among vaccinated women*®
Table 2: Effect of Covid-19 on Pregnancy

Menstrual Health
Covid-19 has shown effect on menstrual health, which are further explained in table 3.

AUTHOR/ YEAR ITEM FINDINGS
Male V! Menstrual Irregularities There have been numerous
2021 reports of menstrual

irregularities in women who
have had COVID-19. These
include changes in cycle
length, increased menstrual
pain, and heavier bleeding.
The exact mechanisms remain
unclear but may involve
stress, immune response, and
direct effects of the virus on
the reproductive system.

Li K et al'? Long-term Effects The long-term impact of
2020 COVID-19 on menstrual
health is still under

investigation. Some studies
suggest that menstrual
irregularities may persist for
several months post-infection,
indicating potential long-term
effects on reproductive health.

Table 3: Effect of Covid-19 on Menstrual Health
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Sexual Health
Covid-19 has shown effect on sexual, which are further explained in table 4.

AUTHOR/ YEAR ITEM FINDINGS
Jacob L etal®® Sexual Activity and | The pandemic has affected
2020 Contraception sexual behaviors and access to

contraception. Lockdowns and
social distancing measures led
to reduced sexual activity for
some, while others reported
increased activity due to more
time spent at home. Access to
contraception and  sexual
health services was also
disrupted, leading to concerns
about unintended pregnancies
and sexually transmitted
infections (STIs).

Lindberg L et al'* Disruptions in Sexual Health | Many sexual health clinics
2020 Services reduced services or closed
temporarily during the
pandemic, leading to

decreased access to STI
testing and treatment,
contraception, and  other
sexual health services. This
disruption may have long-term
consequences on sexual and
reproductive health outcomes.
Table 4: Effect of Covid-19 on Sexual Health

DISCUSSION

The COVID-19 pandemic has profoundly affected various facets of reproductive health, underscoring
the need for a holistic understanding of its implications. This discussion delves into the multifaceted
impacts observed, explores potential mechanisms, and suggests directions for future research and policy
interventions.

Impact on Fertility

Disruptions in Assisted Reproductive Technology (ART) Services: The pandemic led to significant
disruptions in ART services globally. Many fertility clinics either closed temporarily or operated at
reduced capacity, delaying treatments like in vitro fertilization (IVF). These delays caused significant
emotional and psychological distress for individuals and couples seeking fertility treatments. The
reductions in ART procedures during the pandemic peaks highlight the vulnerability of these services to
external disruptions. Emotional stress and anxiety due to postponed treatments could further exacerbate
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fertility issues, suggesting a compounded effect of the pandemic on individuals' reproductive plans and
outcomes®.

SARS-CoV-2 and Male Fertility: The presence of ACE2 receptors in the testes suggests that SARS-
CoV-2 could potentially impact male reproductive health. Some studies detected the virus in semen,
though the extent and clinical significance of this finding remain debated. Evidence points to a
temporary reduction in sperm count, motility, and morphology in men with COVID-19, likely due to
systemic inflammation and fever rather than direct viral invasion of the testes. These changes may
resolve over time, but the psychological impact of such findings can be significant. It is crucial to
continue monitoring these parameters to understand the long-term implications fully®.

SARS-CoV-2 and Female Fertility: The impact of COVID-19 on female fertility is less clear. Some
studies suggest potential disruptions to ovarian function, possibly linked to the stress and systemic
inflammation caused by the virus. Changes in menstrual patterns and ovarian reserve markers have been
reported, but these findings are not yet conclusive. The interplay between the virus, stress, and hormonal
regulation in females needs further exploration to delineate the direct and indirect effects on fertility’.

Pregnancy Outcomes

Maternal and Neonatal Outcomes: Pregnant women with COVID-19 are at an increased risk for
complications such as preterm birth, preeclampsia, and cesarean delivery. The systemic inflammation
and immune response triggered by the virus can exacerbate these conditions. Although the virus does not
appear to cause congenital anomalies, severe maternal illness can adversely affect neonatal outcomes.
The risk is particularly heightened in the third trimester, where the immune system undergoes significant
modulation to support fetal development. The evidence suggests that healthcare systems need to
prioritize monitoring and managing pregnant women with COVID-19 to mitigate these risks®®.

Vertical Transmission: Initial fears of vertical transmission (mother-to-child transmission) have not
been substantiated by substantial evidence. While rare cases of neonates testing positive for SARS-CoV-
2 have been reported, the majority remain asymptomatic or exhibit mild symptoms. The low incidence
of vertical transmission is reassuring, though continuous surveillance is necessary to detect any potential
changes in this trend®.

Psychological Impact: The psychological impact of the pandemic on pregnant women has been
profound. Increased anxiety, depression, and stress levels have been reported, driven by the uncertainty
and fear associated with COVID-19. These psychological factors can adversely affect both maternal and
fetal health, potentially leading to poorer pregnancy outcomes. The pandemic has highlighted the need
for integrated care approaches that address both the physical and mental health needs of pregnant
women 3°,

Vaccination During Pregnancy: Emerging data supports the safety and efficacy of COVID-19
vaccines during pregnancy. Vaccination provides significant protection for both the mother and the
newborn, with antibodies detected in umbilical cord blood and breast milk. The benefits of vaccination
far outweigh potential risks, with no evidence of increased adverse pregnancy outcomes among
vaccinated women. Promoting vaccination among pregnant women is crucial for reducing COVID-19-
related complications®.

Menstrual Health
Menstrual Irregularities: Numerous reports have highlighted menstrual irregularities in women post-
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COVID-19 infection. These irregularities include changes in cycle length, increased menstrual pain, and
heavier bleeding. The exact mechanisms behind these changes remain unclear but may involve stress,
immune response, and direct effects of the virus on the reproductive system. The link between systemic
inflammation and hormonal regulation is a critical area for future research, as understanding this
relationship could help in managing menstrual health better during such health crises®®.

Long-term Effects: The potential long-term effects of COVID-19 on menstrual health are still under
investigation. Some studies suggest that menstrual irregularities may persist for several months post-
infection, indicating potential long-term impacts. Longitudinal studies are needed to track these changes
over time and understand their implications for women's health comprehensively %2,

Sexual Health

Sexual Activity and Contraception: The pandemic has influenced sexual behaviors and access to
contraception. Lockdowns and social distancing measures led to reduced sexual activity for some, while
others reported increased activity due to more time spent at home. Disruptions in access to contraception
raised concerns about unintended pregnancies and sexually transmitted infections (STIs). Ensuring
access to sexual health services during pandemics is essential for maintaining public health 34,
Disruptions in Sexual Health Services: Many sexual health clinics reduced services or closed
temporarily during the pandemic, leading to decreased access to STI testing, treatment, and
contraception. These disruptions could have long-term consequences on sexual and reproductive health
outcomes. Strategies to maintain these essential services during global health crises are necessary to
prevent adverse public health impacts 1314,

Future Scope

The COVID-19 pandemic has highlighted several critical areas in reproductive health that require

further research and policy attention:

1. Longitudinal Studies: There is a need for long-term studies to track the reproductive health
outcomes of individuals affected by COVID-19, including both direct and indirect effects.

2. Mechanistic Studies: Understanding the biological mechanisms behind the impacts of COVID-19
on reproductive health can help develop targeted interventions.

3. Integrated Healthcare Approaches: Developing healthcare systems that integrate physical and
mental health services, especially for vulnerable populations like pregnant women, is essential.

4. Policy Interventions: Policies that ensure the continuity of reproductive health services during
pandemics are crucial for mitigating the adverse impacts observed.

CONCLUSION

The COVID-19 pandemic has had wide-ranging effects on reproductive health, emphasizing the
importance of maintaining robust healthcare services capable of adapting to global health crises.
Disruptions in ART services, altered pregnancy outcomes, menstrual irregularities, and changes in
sexual health behaviors underscore the need for comprehensive healthcare strategies. Ensuring the
continuity of reproductive health services and conducting further research on long-term effects are
essential for mitigating these impacts.
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