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Abstract

Objective—We sought to evaluate the impact of the coronavirus disease 2019 (COVID-19)
pandemic on perinatal outcomes while accounting for maternal depression or perceived stress
and to describe COVID-specific stressors, including changes in prenatal care, across specific time
periods of the pandemic.
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Study Design—Data of dyads from 41 cohorts from the National Institutes of Health
Environmental influences on Child Health Outcomes Program (/= 2,983) were used to compare
birth outcomes before and during the pandemic (7= 2,355), and a partially overlapping sample (»
= 1,490) responded to a COVID-19 questionnaire. Psychosocial stress was defined using prenatal
screening for depression and perceived stress. Propensity-score matching and general estimating
equations with robust variance estimation were used to estimate the pandemic’s effect on birth
outcomes.

Results—Symptoms of depression and perceived stress during pregnancy were similar prior to
and during the pandemic, with nearly 40% of participants reporting mild to severe stress, and 24%
reporting mild depression to severe depression. Gestations were shorter during the pandemic (B =
-0.33 weeks, p=0.025), and depression was significantly associated with shortened gestation (B
= 0.02 weeks, p=0.015) after adjustment. Birth weights were similar (8= 28.14 g, p= 0.568), but
infants born during the pandemic had slightly larger birth weights for gestational age at delivery
than those born before the pandemic (B = 0.15 z-score units, p = 0.041). More women who gave
birth early in the pandemic reported being moderately or extremely distressed about changes to
their prenatal care and delivery (45%) compared with those who delivered later in the pandemic.
A majority (72%) reported somewhat to extremely negative views of the impact of COVID-19 on
their life.

Conclusion—In this national cohort, we detected no effect of COVID-19 on prenatal depression
or perceived stress. However, experiencing the COVID-19 pandemic in pregnancy was associated
with decreases in gestational age at birth, as well as distress about changes in prenatal care early in
the pandemic.

Keywords

stress; pregnancy; COVID-19; perinatal; birth weight; gestational age

The association between psychosocial stress and adverse birth outcomes, such as preterm
birth, has been well documented.12 Evidence from clinical and epidemiologic studies,
including natural experiments during times of disasters, demonstrates the adverse effects
of both chronic and acute stress.® As demonstrated by the Dutch Hunger Winter study
and other studies,*® adverse exposures in utero, especially during critical periods of
development, have lasting effects on offspring health outcomes.® Furthermore, adverse
intrauterine exposures negatively impact birth outcomes, resulting in shortened gestation
and low birth weight,” both of which are linked to a wide range of health outcomes across
the lifespan, such as cardiovascular disease, type 2 diabetes, and certain cancers.”-9

During the coronavirus disease 2019 (COVID-19) pandemic, many individuals experienced
increased stress caused by economic difficulties, social isolation due to stay-at-home orders,
fear of illness, fear of infecting vulnerable family members or friends, and disruptions to
prenatal care and delivery. The extent of these negative consequences varied according to
individual situations and across time as cases surged’? and as hospital systems experienced
oscillating strain on their staff and infrastructure.11 This stress of the pandemic may have
directly impacted pregnancy health and birth outcomes. In addition, indirect stressors, such
as disruptions to daily living and health care, experienced as a result of the pandemic and
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the timing of pregnancy during different stages of the pandemic may have differential effects
on birth outcomes. Further, the direct effects of increased stress during critical periods

of fetal and infant development have long-lasting impacts for women and children,11:12
Data from historical natural experiments and several frameworks have demonstrated the
biological effects of in utero exposure to maternal psychosocial stress on adverse perinatal
outcomes,13-15 suggesting that the COVID-19 pandemic could have similar effects. Studies
investigating the impact of the COVID-19 pandemic on maternal and child health have
focused on the effects of SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2)
infection during pregnancy on perinatal outcomes.16-18 However, we hypothesized that the
pandemic would also indirectly affect birth and neonatal outcomes due to the increased
maternal psychosocial stress caused by pandemic conditions. While some studies have
examined the pandemic’s effect on birth outcomes, 9 few have included measures of
maternal distress, the specific types of stressors that most affect pregnant women during

the pandemic, or changes in women’s experiences over the course of the COVID pandemic.

In the current study, we tested the effects of exposure to the COVID-19 pandemic on
perinatal outcomes, without accounting for SARS-CoV-2 infection. We used data from
cohorts in the National Institutes of Health (NIH) Environmental influences on Child Health
Outcomes (ECHO) Program to describe maternal experiences of depressive symptoms

and perceived stress prior to and during the pandemic, sources of maternal stress across
pandemic time periods, and the association of these exposures with the following perinatal
outcomes: gestational age at delivery, unadjusted birth weight, and birth weight adjusted for
gestational age at delivery.

Materials and Methods

Overview

The ECHO Program is a diverse consortium of cohorts across the United States that

has particular leverage for studying the impact of the pandemic on the health of the
population. ECHO includes cohorts of caregivers and children enrolled from multiple
existing longitudinal studies. It was designed to evaluate the impact of early-life exposures
on child health outcomes and includes survey, medical record, and biospecimen collections;
the design and purpose of the ECHO Program has been described.2%21 ECHO cohorts have
recruited pregnant women using a common protocol prepandemic and during the pandemic,
and thus the ECHO Program allows for direct comparisons of birth outcomes prior to and
during the first 15 months of the COVID-19 pandemic.

This analysis included a total of 2,983 participants who were pregnant before and/or during
the COVID-19 pandemic and recruited from 41 ECHO cohorts across the United States,
including Puerto Rico (»Fig. 1). Among these participants, 2,355 (drawn from 14 cohorts)
had data available for the first analysis that compared birth outcomes prior to and during

the COVID-19 pandemic. This first analysis will be referred to as “aim 1” throughout.

In addition, 1,490 participants had data available for the second analysis that compared self-
reported maternal stressors across four pandemic time periods. The second analysis drew
from 37 cohorts and will be referred to as “aim 2” throughout. A total of 862 participants

Am J Perinatol. Author manuscript; available in PMC 2024 June 24.
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were included in both the aim 1 and aim 2 samples. These 862 participants are accounted for
in each of the within-aim totals above.

For aim 1, women who delivered between January 1, 2016, and March 11, 2020, were
classified into the prepandemic group, and those who delivered after March 11, 2020, but
before or on May 31, 2021, were classified into the pandemic group. For aim 2, birth
outcomes, distress about prenatal care changes, and support from care providers were
assessed in four pandemic time frames—February 28, 2020, to June 19, 2020; June 20,
2020, to September 27, 2020; September 28, 2020, to January 10, 2021; January 11, 2021,
to May 31, 2021—based on surges in cases using U.S. data (https://ourworldindata.org/
coronavirus/country/united-states).10

Data Collection

The primary outcomes of interest were birth weight, gestational age at delivery, and birth
weight percentiles adjusted for gestational age at delivery. Birth weight percentile for
gestational age using infant biological sex assigned at birth was derived based on 2017
U.S. reference data.?? Gestational age at birth in weeks was categorized as preterm (<37
weeks), early term (37-38 weeks), full term (39-40 weeks), or late term (=41 weeks).23
Birth weight in grams was categorized as low birth weight (<2,500 g), normal birth weight
(=2,500-3,999 g), or macrosomic (24,000 g).242> Birth weight and gestational age were
primarily abstracted from the maternal or neonatal medical records, or if unavailable, were
gathered from maternal self-report.

Maternal psychosocial stress was defined using: (1) maternal self-reports of depressive
symptoms or (2) perceived stress within 8 months before the delivery date. Multiple scales
for depression and perceived stress have been administered within ECHO cohorts and

have been harmonized onto a common metric26 using the scales of the Patient-Reported
Outcomes Measurement Information System (PROMIS)27:28 and NIH Toolbox2® for
maternal depression and perceived stress, respectively. A description of the specific scales
that were administered by the cohorts in this analysis is provided in »Supplementary Table
S1 (available in the online version), e.g., the Edinburgh Postnatal Depression Scale (EPDS)
was most commonly used to screen for maternal depression, and the Perceived Stress Scale
(PSS) 10-item scale was the most common measure administered for perceived stress in the
analytic sample (aim 1). Additionally, a set of cohorts administered a survey to determine
sources of maternal stress specific to daily living and coping behaviors and overall maternal
stress during the pandemic (aim 2). Due to the rapid deployment of the questionnaire in the
midst of the pandemic, mothers completed the questionnaire either prospectively (62.4%)
during their pregnancy or retrospectively (37.6%) after they gave birth but were asked about
the prenatal period of exposure in both cases. As part of this survey, mothers were also
asked to rate the impact of the COVID-19 pandemic on their lives using a 7-point scale:
“Please indicate the extent to which you view the COVID-19 pandemic as having either a
positive or negative impact on your life.” In analyses, the 7-point scale was collapsed into

a binary variable (negative impact, no/positive impact) and used to compare birth outcomes
by maternal perception of acute stress. Descriptive statistics were summarized for the impact
of the pandemic on the following factors: health care, in-person contact, childcare, behavior

Am J Perinatol. Author manuscript; available in PMC 2024 June 24.
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change, stress sources, and coping behaviors during the pandemic. On this questionnaire,
respondents also indicated if they (1) had tested positive for a SARS-CoV-2 infection or (2)
had been told by a health care provider that they had, or likely had, COVID-19.

Relevant covariates and sociodemographic data were collected using methods approved for
use in the ECHO Program. These methods include self-report, medical record abstraction,
and interview-assisted survey completion.39:31 Maternal race was categorized as white,
black, Asian, Native Hawaiian or other Pacific Islander, American Indian or Alaska Native,
Multiple races, and other race. Maternal ethnicity was categorized as Hispanic or non-
Hispanic. Maternal age at the birth of their child was calculated as the child year of

birth (from the Participant Registration Form) minus the maternal year of birth. Maternal
education level included the following categories: less than high school; high school degree,
General Education Development (GED), or equivalent; and some college, no degree, and
higher. Income was classified as follows: <$30,000, 30,000-49,999, 50,000-74,999, 75,000
99,999, and 100,000 or more. Marital status included the categories of married or living with
a partner or not married (widowed; separated; divorced; single, never married; partnered,
not living together). Child biological sex assigned at birth was drawn from the Participant
Registration Form, the Demographics of Child Form, or childbirth/neonatal medical record.

Statistical Analysis

Propensity score matching was applied to account for systematic differences in the
demographic characteristics between the prepandemic and pandemic groups when
estimating the effect of the pandemic on birth outcomes.32 The two groups were propensity
score—matched on maternal race, ethnicity, age, education, income, and marital status, as
well as child sex. Only participants with complete data for these variables were included in
the aim 1 analyses.

We applied generalized estimating equation (GEE) models with robust variance estimation
to examine the pandemic effect on birth outcomes after accounting for maternal perceived
stress and depression, respectively. We first identified six subsamples (»Table 1) from

the matched sample, each with complete data for the exposure and outcome variables: (1)
sample “a” with depression and birth weight (7= 1,073); (2) sample “b” with perceived
stress and birth weight (n7= 655); (3) sample “c” with depression and gestational age at
delivery (n=1,468); (4) sample “d” with perceived stress and gestational age at delivery
(n=1,063); (5) sample “e” with depression and birth weight adjusted for gestational age at
delivery (n=1,073); and (6) sample “f” with complete data in the perceived stress and birth
weight adjusted for gestational age at delivery (7= 655). For each sub-sample, we conducted
nested GEE models: a main effect analysis of the pandemic effect on the corresponding birth
outcome and models regressing the pandemic effect on the birth outcome after accounting
for either depression (a, c, e) or perceived stress (b, d, ). All analyses were conducted using
R33 and R packages of MatchIt34 and geepack.3®

Am J Perinatol. Author manuscript; available in PMC 2024 June 24.
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Participant Characteristics

This study included data from women enrolled in the ECHO Program who had a live birth
between January 1, 2016 and May 31, 2021 and complete data on the matched covariates for
propensity score matching. The aim 1 analysis included 2,355 women in the prepandemic
(n=1,570) and pandemic (n= 785) cohorts. The aim 2 analysis included a subsequent,
partially overlapping subset of pregnant women with COVID-19 survey data (V= 1,490)
who described stress in daily living and coping behaviors from March 11, 2020 to May

31, 2021. The demographic characteristics of both subsets of participants are shown in
»Table 2. Nearly two-thirds of participants were white, and about 80% were non-Hispanic.
Most participants (approximately 80%) had some college education. Overall, 20 to 30% of
participants had an annual income lower than $30,000, and about one-third had incomes
higher than $100,000/year. Nearly 40% were either overweight or obese prior to pregnancy.
The average maternal age was about 30 years. The mean gestational age at delivery was 38.5
weeks overall. Approximately 24% of pregnant women reported mild to severe depression,
and approximately 45% reported mild to severe perceived stress. Using the propensity
score—matched sample and continuous outcome data, birth weight, birth weight adjusted for
gestational age at delivery, and gestational age at birth were similar before and during the
pandemic.

Pregnant women who responded to the COVID-19 survey were similar to the pandemic
and prepandemic cohorts (»Table 2). Approximately 10% of the sample responding to
the COVID-19 survey (aim 2) self-reported having, or likely having, been infected with
SARS-CoV-2.

Aim 1: Pandemic Experience, Psychosocial Stress, and Birth Outcomes

»Table 3 shows the results from models examining the effect of the COVID-19 pandemic
on each birth outcome and maternal depression and perceived stress. Depression and
perceived stress were highly correlated and thus modeled separately. On average, women
who were pregnant during the pandemic had slightly earlier gestational ages at delivery
compared with the prepandemic matched sample (B = -0.33 weeks, standard error [SE] =
0.149, p=0.025). A null association was observed between pandemic experience and birth
weight (B=-28.14 g, SE = 49.28, p=0.568; R-squared = 0.001) and a small association
was found between pandemic experience and adjusted birth weight (B = 0.15z-score units,
SE =0.07, p=0.04; R-squared < 0.001). Screening positive for depression was significantly
associated with earlier gestational age at delivery (B = —0.02 weeks, SE=0.01, p=0.015)
after accounting for the pandemic effect. However, only 1.3% of the variance in gestational
age at delivery was explained by the pandemic and depression together.

Perceived stress among mothers was not significantly associated with birth weight (B =
-3.06 g, SE = 2.72, p=0.260), gestational age (B = —0.01 weeks, SE = 0; p=0.059), or
birth weight adjusted for gestational age at delivery (B= 0, SE = 0.01, p=0.423) after
accounting for the pandemic effect.

Am J Perinatol. Author manuscript; available in PMC 2024 June 24.
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No evidence suggested that the pandemic was significantly associated with either depression
or perceived stress (»Table 1). We performed a sensitivity analysis using data from two
cohorts, which contributed around 30 and 40% of the total data in the pandemic sample,

and a sensitivity analysis among women who reported having moderate to high depression
or perceived stress levels during pregnancy. The results were quantitatively similar to those
from the entire sample in that no significant pathways were found between the pandemic and
either depression or perceived stress.

Aim 2: Specific Stressors, Coping Behaviors, and Disruptions to Prenatal Care during the

Pandemic

Findings from the COVID-19-specific questionnaire highlight the many ways in which the
lives of pregnant women were affected by the pandemic. In this sample (7= 1,490), 73.7%
of pregnant women reported that the COVID-19 pandemic had a somewhat to extremely
negative impact on their lives, whereas 13.6% reported no impact. The prevalence of
stressors and coping behaviors in preghant women during the COVID-19 pandemic is shown
in »Fig. 2. Specifically, with regard to the impact of the pandemic on health care (»Fig.
2A), 42% of perinatal women reported their health care provider changed to phone or online
visits; 12% reported that they did not go to health care appointments due to concerns about
entering their health care provider’s office; and 16% reported their health care providers
canceled appointments. In terms of social isolation (»Fig 2B), 67% reported that they had
less in-person contact with family outside the home, and 73% reported less contact with
friends during the pandemic.

Among participants who reported that they had a child in childcare (»Fig. 2C), 37%
reported they and their spouse had to change their work schedule to care for their children,
and 35% reported they had difficulties arranging for childcare. Some women (8%) reported
they had to pay more for childcare since the pandemic began.

In terms of the pandemic impact on pregnant women’s diet and exercise (»Fig. 2D),

60% reported that they ate more home-cooked meals. While 33% reported they performed
less physical exercise, 17% reported exercising more compared with before the pandemic.
Slightly more women reported they spent more time outdoors in nature (36%) compared
with women who reported they spent less time in nature as a result of the pandemic (25%).

Participants reported that the greatest sources of psychosocial stress during the COVID-19
pandemic (»Fig. 2E) included health concerns (46%), the impact on their child and family
members (46 and 47%, respectively), and social distancing or being quarantined (51%).
Compared to these primary stress sources, participants were moderately stressed about
financial concerns (34%) and were concerned about the pandemic’s impact on work (30%)
and their community (26%). A smaller number of participants were worried about access
to food (13%), baby supplies (15%), personal care products or home supplies (18%), and
medical care (14%).

Most participants reported positive adaptive behaviors to cope with the pandemic experience
(»Fig. 2F). Specifically, they chose to talk with friends and family by phone, text, or video
(69%); engage in more family activities (30%); and spend more time inside reading books

Am J Perinatol. Author manuscript; available in PMC 2024 June 24.
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or doing puzzles and crosswords (25%) than prior to the pandemic. A small number of
participants reported meditation and/or mindfulness practices (19%) and even fewer reported
talking to health care or mental health providers more frequently (9%) as a result of the
pandemic. Some participants (41%) spent more time on screens, such as TV, video games,
and social media, and 25% ate more often, including snacking. Substance use in pregnancy
was only reported by a small number of women as a coping behavior: alcohol in 5%,
tobacco in 2%, and marijuana in 3%. Nearly 20% of respondents stated that they had not
adopted any of the listed coping mechanisms.

Aim 2: Pandemic Experience, Prenatal Care, and Birth Outcomes

We further examined the prenatal care that women received across different pandemic
time periods, and the association between distress related to their prenatal care during

the pandemic and birth outcomes (»Table 4). Of the women who gave birth during the
first wave of the pandemic (i.e., February 28, 2020-June 19, 2020), 45% were moderately
or extremely distressed about changes to their prenatal care and birth experiences, and
25% reported that the support they received from their prenatal care provider(s) became
somewhat or significantly worse. Women who gave birth during the earliest period of

the pandemic were most likely to report feeling sometimes, rarely, or not at all happy

and satisfied with life (35%). These rates declined as the pandemic continued to 28% of
women who gave birth between September 28, 2020 and January 10, 2021 and to 15% of
women who gave birth between January 11, 2021 and May 31, 2021. A similar trend in
the prevalence of women reporting moderate to extreme dissatisfaction with their prenatal
care was observed as the pandemic continued, starting with 43% and declining to 15%

in the spring of 2021. No statistically significant differences were observed in gestational
age at delivery, birth weight, or birth weight adjusted for gestational age at delivery across
reporting periods (»Table 4).

Overall, when asked how they viewed COVID-19, 74% of pregnant women responded with
somewhat, moderately, or extremely negative views. Pregnant women with negative feelings
about the pandemic were more likely to be white, married or living with a partner, more
highly educated with a higher income level, and older (»Supplementary Table S2, available
in the online version). As shown in »Table 5, birth weight adjusted for gestational age at
delivery was higher for children born to mothers with overall positive or neutral feelings
toward the pandemic compared with those born to women with negative feelings toward the
pandemic (p < 0.05). However, birth weight and gestational age at delivery were similar

for infants born to women regardless of the reported impact of COVID-19 on their lives.
These results were similar when only those women who had completed the questionnaire
while pregnant (i.e., prospectively) were included in the analysis (»Supplementary Table
S3, available in the online version).

Discussion

Given the known association between psychosocial stress and adverse birth outcomes,1:2
we sought to examine if the pandemic—widely regarded as a source of major stress—was
associated with maternal stress and depression as well as birth weight and gestational age. In
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addition, we aimed to describe COVID-19-specific stressors, including changes in prenatal
care, experienced by pregnant individuals among dyads in a large national birth cohort
program (ECHO) during specific time periods in the pandemic. This study is the first, to
our knowledge, to include measures of maternal depression and perceived stress and assess
their impact on birth outcomes prior to and during the COVID-19 pandemic across multiple
U.S. cohorts and the first to provide a description of specific types and sources of stress
reported by pregnant women across time during the first 15 months of the pandemic. Using
a propensity score matching approach, we found that pandemic experience was associated
with small effects on birth outcomes, including decreased gestational age at delivery and
increased birth weight adjusted for gestational age at delivery. When using data from the
COVID-19-specific questionnaire, we found that women who reported a positive impact
or no impact of the pandemic on their lives had infants with slightly higher birth weight
adjusted for gestational age at delivery.

Contrary to other studies that reported reductions in births prior to 37 weeks during the
pandemic,36-40 we did not detect a strong effect of the pandemic on birth outcomes. In

fact, our results from the ECHO cohorts demonstrate small negative effects of the pandemic
on gestational age at delivery (a decrease of 2.3 days) in the United States. However, such
small effects may be meaningful at a population level and may have consequences across
the life course.*1-43 Explanations for the difference may be that our study was large and
composed of many sites throughout the United States. rather than a single site or clinical
system. Additionally, pandemic impacts outside the United States may be distinct, and/or the
data in this study were not limited to administrative data as prior studies have been.36

Levels of depression and perceived stress were similar prior to the pandemic and during
the pandemic (aim 1). While reports from China** and Canada®® indicate increased levels
of depression and anxiety among pregnant individuals during the COVID-19 pandemic
compared with before the pandemic, we did not observe similar trends in this large U.S.
cohort. Several possible explanations may account for the essentially unchanged maternal
depression and perceived stress during the study period. First, our results may reflect the
experiences of segments of the population with resources or the resiliency to weather the
impact of the pandemic. In addition, these results could highlight the fact that a large

and increasing proportion of U.S. pregnant women—approximately 15% (which is slightly
higher than the general population)*6:4’—experienced depressive symptoms and distress
even prior to the pandemic.*8 Furthermore, the lack of an overall impact of the pandemic
on stress and depression could suggest that some sub-populations of individuals may have
experienced some benefits from other impacts of the pandemic.4® For example, pandemic-
induced changes in remote work could lead to reduced commuting, more positive coping
and family time, or other changes.

We detected small negative effects of maternal depression, but not perceived stress, on birth
outcomes during the pandemic. In this analysis, depression was associated with decreased
gestational age at delivery and tended to be associated with decreased unadjusted birth
weight. Depression has been linked to adverse birth outcomes, particularly gestational age
at birth, in many previous studies.1>0 It is possible that these effects operated through
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other factors than the pandemic, and this observation suggests a need for future research to
identify the potential mechanisms of pandemic-linked effects on birth outcomes.

The degree to which pregnant individuals perceived the impact of the pandemic on their
lives varied widely, and temporal and geographic differences may have played a differential
role in the impact of pandemic stressors across the study sites. COVID-19 stressors, such as
childcare and finances, were only reported in a small number of pregnant individuals. Most,
however, reported social isolation outside of their household and some impact on prenatal
care, particularly early in the pandemic when there were many changes to policies, including
restrictions on visitors or not allowing the partner to be present during labor and delivery,
which are consistent with those in a small mixed-methods study.?!

Limitations and Strengths

While our study had a generous sample size assembled from a large number of pregnancy
and birth cohorts across the United States, it was not without limitations. First, the

findings are limited to the cohorts that comprised the analytic sample, which may not be
representative of the U.S. population although assembled from broad geographical locations
(»Fig. 1B). The results are also bound to the timing of the assessments during a pandemic
with oscillating rates of infection and dramatic changes in immunizations and therapeutics.
Additionally, experiences and outcomes may vary by geography and sub-population as
pandemic surges varied across place and time and were not equally or randomly distributed
in the population. Second, complete data on the gestational age at COVID-19 survey
completion were not available, which precluded us from accounting for the timing of
psychosocial stress and specific stressors across the prenatal period. Third, women who were
included in the analysis and had complete data available on depression and perceived stress
may have been less impacted by the pandemic, both individually and geographically, or had
more resources to mitigate its impact on their lives than those who did not respond.

Despite these weaknesses, our study is among the largest of its kind and included data
from multiple sites across the United States. and across multiple time points during the first
15 months of the COVID-19 pandemic. It is unique for including the effect of maternal
depression and perceived stress on birth outcomes using propensity score—matched samples
in the period prior to and during the pandemic and for reporting specific stressors and a
comprehensive assessment of the many ways the pandemic affected pregnant women. The
results provide insight into the design of future research and modalities to best support
mothers and their families during critical periods of human development.

Conclusion

In this national cohort, we detected no effect of the COVID-19 pandemic on prenatal
depression or perceived stress. However, experiencing the COVID-19 pandemic in
pregnhancy was associated with decreases in gestational age at birth as well as distress about
changes in prenatal care early in the pandemic.
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Key Points
. COVID-19 was associated with shortened gestations.
. Depression was associated with shortened gestations.
. However, stress during the pandemic remained unchanged.
. Most women reported negative impacts of the pandemic.
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Fig. 1.
(A) Flow chart of study samples. (B) Map of the locations of ECHO sites that contributed
data to aim 1, aim 2, or both. ECHO, Environmental influences on Child Health Outcomes.
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