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Abstract

Background: The SARS-CoV-2 2019 (COVID-19) pandemic directly and indirectly impacted both healthcare delivery and
outcomes in the United States. While there are some data pertaining to this impact in maternity, there are no national data on
trends in combined maternal risk, prenatal care delivery, and a broad range of maternal and infant outcomes, or any beyond
2020.

Objective: We sought to provide these data in a large United States population over the early and mid-pandemic era referent to
the pre-pandemic era.

Methods: This observational study used integrated medical and pharmacy claims data from 658,538 commercially-insured
mother-infant dyads with deliveries occurring between January 1, 2019 and December 31, 2021. Mothers with live births during
the study period and their infants were included in the study population if both had health plan benefit coverage. Variables of
interest were reported in three categories: Maternal Risk, Prenatal Care, and Delivery Outcomes. The Maternal Risk category
included diagnoses of metabolic disorders and behavioral health disorders. Metabolic disorders included pre-eclampsia or
eclampsia, gestational diabetes, and hypertension, and behavioral health disorders included substance use disorders, depression,
anxiety, phobia, and stress/post-traumatic stress disorder. The Prenatal Care category was comprised of medical claims,
including encounters and procedure codes, for prenatal care delivery and pharmacy claims for prenatal drug therapy targeting
metabolic and behavioral health conditions. This included “Appropriate Ultrasound Timing & Frequency” and “Lab Screening
Completion” variables, which are internal quality measures of the completion of American College of Obstetrics and
Gynecology recommended screenings during pregnancy. Delivery Outcomes category included medical claims, with procedure,
diagnosis, and revenue codes, for maternal outcomes occurring through the first 42 days postpartum and infant outcomes in the
first 1 year of life. Relative differences were calculated for each variable by comparing the absolute rates in 2020 or 2021 to the
baseline year (2019), and differences >20% or 10-20% were assessed as large or moderate, respectively.

Results: Large increases in multiple maternal behavioral health disorders were observed during the early pandemic era, along
with moderate increases in metabolic disorders. Behavioral health disorders continued to increase into 2021 which may reflect
the cumulative effect of pandemic-era stress overall. Prenatal care delivery remained stable throughout the pandemic era. There
was a large reduction in opioid use which may reflect coordinated programmatic efforts to reduce substance use disorders in
pregnancy. Moderate changes were observed for use of antidepressants, anxiolytics, and insulin, and were concordant with
increases in related maternal morbidities, whereas there was a discordant <10% reduction in the use of antihypertensive
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therapies. Maternal outcomes were stable, except for large increases in depression and postpartum onset preeclampsia. Infant
outcomes also remained stable except for large bidirectional changes in mortality, likely influenced by very low absolute rate,
and large decreases in asthma and digestive system disorders. While the relative rate difference for asthma was >70%, the
incidence of asthma diagnosis in infants under 12 months is low, as expected. The absolute rate difference for asthma was <1%,
which is consistent with recent national data, and may be due in part to difficulty in definitively diagnosing asthma in this age
group as well as changes in assessment, exposure, and sensitization during the pandemic.

Conclusions; With some exceptions, notably for maternal risk variables and associated prescription drug therapy consistent with
overall national trends, prenatal care delivery, maternal outcomes, and infant outcomes remained stable during the first 2 years of
the pandemic era. Overall, these data are reassuring, and likely reflect the sum of efforts by healthcare providers, healthcare
systems, and payors to preserve the continuity of maternal and infant care despite the negative impact of COVID-19 infection on
both moms and babies. Observed pandemic era trends for moderate-large shifts in specific maternal risk variables, maternal
outcomes, and neonatal outcomes warrant ongoing monitoring and further research regarding their root causes and impact on
longer-term outcomes.

(IMIR Preprints 15/04/2025:76032)
DOI: https://doi.org/10.2196/preprints. 76032
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Abstract / Summary Sentence
Using medical and pharmacy claims data from mother-infant dyads in a large United States
population, we describe changes in maternity care and maternal and infant outcomes during the early
and mid-SARS-CoV-2 2019 (COVID-19) pandemic era.
Introduction
The SARS-CoV-2 2019 (COVID-19) pandemic directly and indirectly impacted both healthcare
delivery and outcomes in the United States. While there are some data pertaining to this impact in
maternity, there are no national data on trends in combined maternal risk, prenatal care delivery, and
a broad range of maternal and infant outcomes, or any beyond 2020.'* We sought to provide these
data in a large United States population over the early and mid-pandemic era referent to the pre-
pandemic era.
Methods
This observational study used integrated medical and pharmacy claims data from 658,538
commercially-insured mother-infant dyads with deliveries occurring between January 1, 2019 and
December 31, 2021. Mothers with live births during the study period and their infants were included
in the study population if both had health plan benefit coverage. Variables of interest were reported
in three categories: Maternal Risk, Prenatal Care, and Delivery Outcomes. The Maternal Risk
category included diagnoses of metabolic disorders and behavioral health disorders. Metabolic
disorders included pre-eclampsia or eclampsia, gestational diabetes, and hypertension, and
behavioral health disorders included substance use disorders, depression, anxiety, phobia, and stress/
post-traumatic stress disorder. The Prenatal Care category was comprised of medical claims,
including encounters and procedure codes, for prenatal care delivery and pharmacy claims for
prenatal drug therapy targeting metabolic and behavioral health conditions. This included
“Appropriate Ultrasound Timing & Frequency” and “Lab Screening Completion” variables, which

are internal quality measures of the completion of American College of Obstetrics and Gynecology
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recommended screenings during pregnancy. Delivery Outcomes category included medical claims,
with procedure, diagnosis, and revenue codes, for maternal outcomes occurring through the first 42
days postpartum and infant outcomes in the first 1 year of life. Relative differences were calculated
for each variable by comparing the absolute rates in 2020 or 2021 to the baseline year (2019), and
differences >20% or 10-20% were assessed as large or moderate, respectively.

Results

Results are provided in Figure 1. Large increases in multiple maternal behavioral health disorders
were observed during the early pandemic era, along with moderate increases in metabolic disorders

(Figure 1A). Behavioral health disorders continued to increase into 2021 which may reflect the

cumulative effect of pandemic-era stress overall.*

Figure 1. Trends in Maternity Care Compared to 2019
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1B. Prenatal Care
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1C. Delivery Outcomes W 2020 w2
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Prenatal care delivery remained stable throughout the pandemic era (Figure 1B). There was a large
reduction in opioid use which may reflect coordinated programmatic efforts to reduce substance use
disorders in pregnancy. Moderate changes were observed for use of antidepressants, anxiolytics, and
insulin, and were concordant with increases in related maternal morbidities, whereas there was a
discordant <10% reduction in the use of antihypertensive therapies.

Maternal outcomes were stable, except for large increases in depression and postpartum onset
preeclampsia (Figure 1C). Infant outcomes also remained stable except for large bidirectional
changes in mortality, likely influenced by very low absolute rate, and large decreases in asthma and
digestive system disorders. While the relative rate difference for asthma was >70%, the incidence of
asthma diagnosis in infants under 12 months is low, as expected. The absolute rate difference for
asthma was <1%, which is consistent with recent national data®, and may be due in part to difficulty

in definitively diagnosing asthma in this age group as well as changes in assessment, exposure, and

https://preprints.jmir.org/preprint/76032 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Lynchet d
sensitization during the pandemic.°
Discussion
With some exceptions, notably for maternal risk variables and associated prescription drug therapy
consistent with overall national trends, prenatal care delivery, maternal outcomes, and infant
outcomes remained stable during the first 2 years of the pandemic era. Overall, these data are
reassuring, and likely reflect the sum of efforts by healthcare providers, healthcare systems, and
payors to preserve the continuity of maternal and infant care despite the negative impact of COVID-
19 infection on both moms and babies. Observed pandemic era trends for moderate-large shifts in
specific maternal risk variables, maternal outcomes, and neonatal outcomes warrant ongoing

monitoring and further research regarding their root causes and impact on longer-term outcomes.
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Figure Title and Legend
Figure 1. Trends in Maternity Care Compared to 2019
Each outcome was reported by pandemic-era year (2020 and 2021) compared to the baseline year
(2019). Outcomes are categorized by Maternal Risk factors, including Metabolic and Behavioral

Health Disorders (Figure 1A.), Prenatal Care, including care delivery and prescription drug therapy

(Figure 1B.), and Delivery Outcomes, including maternal and infant outcomes (Figure 1C.).

List of Abbreviations

C-Section Cesarean-Section
PTSD Post-Traumatic Stress Disorder
NICU Neonatal Intensive Care Unit
GI Gastrointestinal
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Trends in maternity care compared to 2019. A. Materna risk; B. Prenatal care; C. Delivery outcomes.
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