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Abstract
The COVID-19 pandemic exposed mothers to stress and social isolation during the pre- and post-natal periods. The delete-
rious effects of stress on both pregnant women and their infants are well documented, with research suggesting that effects 
are exacerbated by reduced social support. In this brief report, we summarize evidence linking stress and social isolation to 
negative outcomes for mothers and infants and present a conceptual model featuring inflammation as a driving mechanism. 
There is strong evidence that the coronavirus pandemic will affect mothers and infants through immune pathways that, in 
previous research, have been shown to link stress and social isolation during the pre- and post-natal periods with deficits in 
maternal mental health and infant well-being and development across developmental stages. We close with recommenda-
tions for novel research, policy changes, and integrated clinical care that can address these biological threats to infants and 
mothers while leveraging the anti-inflammatory effects of social support.
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Background and Preliminary Evidence 
on the Topic

The coronavirus (COVID-19) pandemic has produced highly 
stressful situations for many families due to health anxiety, 
grief, extreme social distancing, and financial insecurity. 
Across the globe, the number of infants born during shelter-
in-place orders alone likely exceeded 31 million, and, cer-
tainly, infants have continued to be born in unusual circum-
stances since shelter-in-place orders were lifted. Stress and 
social isolation during the perinatal and postpartum peri-
ods are associated with adverse outcomes for mothers and 
infants, threatening the family system and putting an enor-
mous number of families at risk right now. We face a critical 
need for rapid research and novel clinical interventions.

Social support is strongly related to child development 
across multiple levels of analysis. Indeed, mother perceived 
social support during infant and toddler stages is associated 
with reduced parenting stress [1], increased maternal respon-
siveness and stimulation towards infants [2], more positive 
mother–child interactions [3], reduced maternal depression 
[4], and reduced maternal anxiety and harsh behavior [5]. 
Likewise, there are direct relations of maternal perceived 
social support with reduced childhood cognitive abilities [6] 
as well as with increased child behavior problems, depres-
sion, and accident proneness with effects stretching into 
adolescence [5]. Much of this research posits that isolation 
increases maternal stress which has broad, toxic effects. 
Indeed, there are long term adverse outcomes for children 
when mothers are exposed to even a temporary stressor like 
an ice storm [7] or another natural disaster [8]. These studies 
reveal increased risk for adverse developmental outcomes 
in cognitive, behavioral, motor, and physical domains [9].

Maternal stress and social isolation get under the skin 
of both mothers and babies [10], explaining their broad, 
negative effects. The inflammatory hypothesis of neurode-
velopment [11] explains that proinflammatory mediators 
indirectly link perinatal and postpartum maternal stress 
with brain and behavioral development of infants, with 
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crosscutting neurodevelopmental consequences. This pro-
cess is perpetuated throughout infancy through breastfeed-
ing, which passes cytokines from mothers to infants. The 
effects of early inflammation on development are clear: 
within the first month of life, elevated inflammation in 
pre-term infants can be detected and linked prospectively 
to adverse outcomes at ages 2 and 10 [12–14]. Two stud-
ies have replicated these findings in infants living in pov-
erty, linking inflammation in infants to development at 1–2 
and 7–9 years, independent of income, and documenting 
protective effects for anti-inflammatory cytokines [11, 15]. 
Findings suggest that cytokines act as a common media-
tor, explaining the effects of maternal adversity on babies 
both prenatally and during infancy on development, and that 
anti-inflammatory cytokines protect children from demon-
strating negative developmental consequences in the context 
of adversity. We can only assume that the stress of being 
pregnant and giving birth during a global pandemic—par-
ticularly when coupled with necessary social isolation and 
possibly other sources of stress including financial strain, job 
loss, grief, and illness—is wreaking havoc on the immune 
systems of mothers and babies, disrupting many aspects of 
their health and family systems.

Implications for Research and Practice

Research on the psychological and biological cascades of 
stress and social isolation on mothers and infants is needed 
immediately. We must move quickly to understand the risk 
of long-term adversity for these families and, relatedly, 
identify protective factors that can be leveraged to mitigate 
the catastrophe of adverse outcomes for this birth cohort. 
Identification of the physiological process—inflammation 
response—by which maternal stress and isolation following 
an impactful event translate to persistent adverse outcomes 
in children’s neurodevelopmental, cognitive, and psychoso-
cial outcomes has significant therapeutic implications. To 
date there has been little research on the possible protec-
tive effects of anti-inflammatory cytokines in infants and no 
research on its potential therapeutic value despite therapeutic 
use in other domains of healthcare (e.g., [16]).

Further, psychological research could motivate changes 
in gynecological and pediatric standard of care. Indeed, 
research could motivate making maternal stress screening 
a standard component of prenatal and postpartum care, 
with relevant intervention studies in the future targeting 
this risk factor. Likewise, health care policies could build 
in support calls with mothers, particularly in contexts such 
as social-distancing or for mothers who will lack social 
support for other reasons, recognizing that social support 
reduces inflammation in other medical groups [17, 18]. If 
contextual risks (like stress and isolation) cannot feasibly be 

mitigated, intervening to foster secure attachment may have 
similar protective effects given the anti-inflammatory effects 
of secure attachment relationships [19, 20]. While there are 
many attachment interventions [21], they are not currently 
being used to buffer the long term cascade of negative out-
comes associated with perinatal and postpartum stress and 
isolation. As such, these treatments are not being used to 
mitigate biological risk for adverse child outcomes among 
mother-infant dyads exposed to contextual risk (like social 
isolation), despite extensive work making these treatments 
acceptable and feasible (e.g., home visit format) for use 
with families from diverse ethnic, racial, and socioeconomic 
backgrounds.

The number of children born under conditions of stress 
and social isolation stretches far beyond this pandemic. 
Maternal stress and social isolation are common among 
single mothers and families living in poverty. Biological 
and behavioral cascades of social isolation observed the 
during COVID-19 pandemic could help develop interven-
tions to target risk mechanisms (and capitalize upon protec-
tive mechanisms) in these other vulnerable groups. Indeed, 
inflammatory mechanisms have broad public health impact: 
chronically elevated levels of inflammatory cytokines have 
been linked with serious medical complications [22] and 
psychological and developmental consequences, including 
Autism [9].

Recommendations

Capitalize Upon the COVID‑19 Pandemic to Conduct 
New Empirical Research

The aforementioned studies of maternal social support, 
stress, and infant well-being are observational; social isola-
tion and stress are outside of the realm of ethical experimen-
tal manipulation. Though extant research has linked reduced 
social support and increased stress to adverse outcomes for 
mothers and children, these variables are confounded with 
others like a mother’s temperament or psychopathology, 
financial resources, and marital satisfaction. In contrast, 
the COVID-19 pandemic provides a natural experiment in 
which pregnant women, regardless of random variation in 
the aforementioned confounds and other unknowns, have 
been forced into a period of stress and social isolation, 
allowing the effects of stress and isolation to be measured 
and disentangled from other contextual risk factors, as has 
been done in the aftermath of natural disasters before [8, 9]. 
Several specific areas for future research are recommended:

1. Assess infant developmental and maternal mental health 
outcomes during COVID-19 and in the aftermath. A 
systematic review of child and parent outcomes in the 
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context of previous pandemics revealed that we should 
expect COVID-19 to produce serious mental health 
symptoms in caregivers and children (with long term 
consequences for child development and health) related 
to fear of infection, adverse childhood experiences, and 
increased stress [23]. Examining short and long term 
outcomes for infants born during the COVID-19 pan-
demic (and their caregivers) will add to this literature 
base. Recognizing that studies of normal and abnormal 
development inform one another, comparing children 
born during the pandemic to those born before and after 
can teach the scientific community as much about resil-
ient development as about the adverse outcomes that 
may emerge in relation to stress, social isolation, and 
other COVID-19-related factors (e.g., infection, mate-
rial hardship). Specific research questions in need of 
examination include: How are children born during the 
COVID-19 different, across developmental domains, 
from age-, sex-, and socioeconomic-status-matched con-
trols born before and after over time? How did mothers 
who gave birth during the COVID-19 pandemic experi-
ence pregnancy and post-partum adaptation differently 
from their demographically-matched peers who gave 
birth under different circumstances? Did some groups 
of mothers and children (e.g., families from ethnic or 
racial minority groups) display particularly poor or 
positive outcomes in comparison to their peers? Parsing 
the effects of COVID-19 infection versus the effects of 
COVID-19-related changes in the perinatal environment 
is a critical need.

2. Examine mechanisms of resilience and risk. While iden-
tifying infant and mother outcomes following COVID-
19 is important in and of itself, future research should 
endeavor to examine how stress, social isolation, and 
other COVID-19-related factors translate to risk and 
resilience for families. In this manuscript, we posit one 
mechanism, inflammation, by which stress and social 
isolation might translate to adverse outcomes. However, 
there are many other behavioral dimensions and neural 
systems to consider. Specifically: Do behavioral dimen-
sions in the infant, mother, dyad, or broader environ-
ment explain COVID-19-related outcomes? Do neural 
systems in the infant, mother, or perinatal environment 
explain COVID-19-related outcomes? Identifying the 
behavioral and biological mechanisms that explain 
risk is necessary for driving prevention and interven-
tion efforts not just for families affected by COVID-19 
but also for families who experience vulnerabilities that 
mirror those conferred by COVID-19, like mothers who 
experience social isolation perinatally due to financial 
hardships, domestic violence, or mental health prob-
lems. Likewise, identifying mechanisms that underlie 
resilience is essential in recruiting protective factors 

for utilization in interventions and for developing new 
therapeutics (e.g., anti-inflammatory treatments) that 
may mitigate adverse outcomes.

3. Pilot interventions for immediate use. Empirical 
research, particularly intervention development, is 
slow. If the typical stages of intervention development 
or adaptation are undertaken prior to making efforts to 
support infants born during the COVID-19 pandemic 
and their mothers, we will be too late, missing the most 
plastic period of child development and one of the most 
vulnerable periods of a mother’s life. For this reason, 
researchers studying interventions that are unlikely to 
pose harm to the child and mother may wish to move to 
intervention pilot testing more rapidly than they would 
in other circumstances. Early data on caregiver and 
child outcomes during the COVID-19 pandemic reveal 
that higher levels of physical exercise [24] and social 
support [25], for instance, buffer the effects of COVID-
19-related hardship on maternal and child mental health. 
While these studies were observational, they suggest that 
pilot research with behavioral interventions should be 
prioritized.

Attend to the Experience of Individuals from Racial/
Ethnic Minority Groups

COVID-19 infections, and perhaps the stress and social iso-
lation related to infection rates, have affected individuals 
from racial and ethnic minority communities disproportion-
ately. Healthcare systems across the board must recognize 
that in addition to the deleterious effects of minority stress 
on birth outcomes [26], women from ethnic minority groups 
demonstrate particularly pronounced immune responses to 
stress in pregnancy [27] making them particularly suscepti-
ble to the possible consequences of stress and social isola-
tion. Efforts to mitigate stress and social isolation in preg-
nant women and new mothers from ethnic minority groups 
should be at the forefront of policy discussions, financial 
stimulus negations, and healthcare initiatives across obstet-
rics, pediatrics, and primary care.

Integrate Care to Protect Families

Though empirical research is needed, it should not delay the 
immediate roll-out of interventions to mitigate adverse out-
comes among mothers and infants under stress right now. As 
we noted, there are well-known relational interventions that 
strengthen families systems and stand to buffer the biologi-
cal cascades of prenatal stress and social isolation on infants. 
Likewise, mental health interventions (like those to enhance 
social support and reduce stress) have been integrated suc-
cessfully into primary, pediatric, and obstetric care in the 
past, demonstrating positive patient outcomes and reduced 
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healthcare costs (e.g., [28]). COVID-19 has complicated the 
landscape of risks to mothers and infants; in response, we 
must come together to deliver cost-effective interventions 
with high potential to mitigate these risks.

Summary

This manuscript suggests that the COVID-19 pandemic 
threatens family systems and family health through the 
compounded effects of stress and social isolation on moth-
ers during the pre- and post-natal periods. We suggest that 
these risk factors may have toxic inflammatory effects on 
the bodies of both mothers and infants, with implications 
for mental health in both individuals as well as long-term 
developmental consequences for infants. Recommendations 
for novel research, policy changes, and integrated clinical 
care build upon the available science.
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