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It is estimated that 116 million children were born worldwide in the first nine months of the COVID-19
pandemic. Given the critical importance of early life for neurodevelopment, and evidence suggesting that pre-
natal maternal stress and early childhood adversity negatively impact neurodevelopment, it is alarming that
many pregnant women and new mothers are experiencing high levels of pandemic-related stress. Research and

proactive mental health policy is needed to minimize the impact of the COVID-19 pandemic on the future mental
health of a global cohort of newborns and infants.

It is estimated that 116 million children were born worldwide during
the first nine months of the COVID-19 pandemic (UNICEF, 2020). While
important research has focused on the mental health of pregnant women
coping with the pandemic (Berthelot et al., 2020; Thapa et al., 2020;
Lopez-Morales et al, 2021), little attention has been given to the future
long-term impacts that the pandemic will have on newborns and infants
resulting from increased prenatal maternal stress and early childhood
adversity.

Given previous research indicating the critical importance of fetal
and infant neurodevelopment, it is alarming that many pregnant women
and new mothers are experiencing high levels of stress as a result of the
COVID-19 pandemic (Basu et al, 2021; Berthelot et al., 2020; Thapa
et al., 2020). Like others, pregnant women and new mothers are expe-
riencing increased stress due to social isolation, financial worry, grief for
lost loved ones, and fear of illness or death from COVID-19 (Holmes
et al., 2020). Additionally, they are confronted by difficulties accessing
perinatal care, increased risk of pregnancy and birth complications,
uncertainty regarding the need for — and safety of — vaccination during
pregnancy, having to visit healthcare settings with perceived heightened
risk of COVID-19 infection, and giving birth with shortages of medical
personnel, supplies, and equipment (Ahlers-Schmidt et al., 2020; Basu
etal, 2021; Hermann et al., 2020; Thapa et al., 2020). In some COVID-19
hotspots, containment policies have forced some women to give birth
without a personal support person (Thapa et al., 2020). Some new
mothers and primary caregivers to infant children have also been unable
to share or outsource childcare responsibilities due to physical
distancing and lockdown restrictions (Thapa et al., 2020). While many
of these stressors are disproportionately affecting women in low-income
settings, women in higher socioeconomic positions are also being
impacted (Berthelot et al., 2020; Thapa et al., 2020; UNICEF, 2020).
Altogether, these stressors are contributing to increased mental health
problems among pregnant women and new mothers at the population
level including depression, anxiety, post-traumatic stress symptoms, and
suicidality, among others (Basu et al, 2021; Berthelot et al., 2020; Thapa
et al., 2020). With subsequent waves of COVID-19 infection expected,
many of these maternal stressors and corresponding psychiatric

https://doi.org/10.1016/j.jadr.2021.100213

morbidities will likely be exacerbated.

Early life is a critically important and vulnerable period for neuro-
development. The first 1000 days of life — i.e., from conception to
approximately two years of age — is characterized by a unique period of
rapid neuronal growth and refinement, which ultimately establishes the
foundation for lifelong brain architecture (Cusick and Georgieff, 2016;
Meredith, 2015). Infants and neonates exposed to environmental
stressors during this timeframe are vulnerable to neurodevelopmental
impairments that can remain across their lifespan. For example, prenatal
maternal stress impacts fetal epigenetic and neurodevelopmental pro-
gramming, which influences the expression of genes (e.g. NR3C1) that
can predispose offspring to psychiatric disorders later in life (Berthelot
et al., 2020; Beydoun and Saftlas, 2008; Cao-Lei et al., 2016). Maternal
and infant bonding during the first 1000 days is also important to the
long-term social and emotional wellbeing of children (Branjerdporn
et al.,, 2017; Le Bas et al., 2020). “Serve-and-return” interactions —
whereby primary caregivers provide consistent and appropriate re-
actions to infant babbles, gestures, or crying — promote healthy attach-
ment and social and emotional development (Harvard University Center
on the Developing Child August 2020). When caregivers experience
mental health problems, the quality and quantity of such interactions
can be impaired, thereby increasing their children’s susceptibility to
behavioral and psychiatric disorders in adulthood. Moreover, emerging
research suggests that unresolved parental trauma can be inherited to
children who were not exposed to the traumatic event themselves,
which could impact not only the generation of infants born during the
pandemic, but future generations to come (Yehuda and Lehrner, 2018).

To minimize the impact of the COVID-19 pandemic on the neuro-
development of a global cohort of newborns and infants, proactive
mental health policies are needed. For example, telephone- and internet-
based provision of empirically-supported clinical interventions such as
cognitive behavioral therapy should be expanded to facilitate access for
mothers and new parents in need. The migration of reproductive and
pediatric health services online may also reduce maternal stress by
reducing the number of clinic and hospital visits where perceived risk of
COVID-19 infection is high. Public health authorities should also
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conduct outreach for new parents to promote these services and provide
essential information on COVID-19 risk and transmission for fetuses and
infants. There is also evidence that self-guided non-clinical interventions
can be helpful. Exercise, both during and after pregnancy (Davenport
et al., 2018; Poyatos-Leon et al., 2017), and self-help materials, such as
books, videos, computer software packages, and websites (Lin et al.,
2018), have been demonstrated to prevent and manage maternal
depressive symptoms. In addition to psychological resources, social
support networks are effective at managing depression and anxiety,
especially in high-trauma conflict settings (World Health Organization,
2016). Moreover, with many new parents losing their jobs, the
pandemic also adds economic uncertainty. Governments’ should pro-
vide sufficient childcare support and protect against price gouging for
childcare essentials.

The COVID-19 pandemic also presents a unique opportunity to better
understand psychiatric epigenetics. Previous epigenetic studies have
largely examined stressful and traumatic events as natural experiments
(e.g. genocide, famine, violent relationships, etc.); the COVID-19
pandemic is an unprecedented natural experiment in scope and size,
offering researchers a chance to examine the epigenetic impact of pre-
and post-natal maternal stress and intergenerational transmission of
maternal stress on infant neurodevelopment. Large-scale baseline data
collection is needed now to conduct this longitudinal research (Cao-Lei
et al., 2016). It is crucial that we use this moment as a time for research
and learning while doing all we can to reduce the mental health effects
of the COVID-19 pandemic on mothers and children.
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