
Clinical Communications
Initial effects of the COVID-19
pandemic on pediatric asthma
emergency department utilization

Chén C. Kenyon, MD, MSPH, David A. Hill, MD, PhD,
Sarah E. Henrickson, MD, PhD,
Tyra C. Bryant-Stephens, MD, and
Joseph J. Zorc, MD, MSCE

Clinical Implications
� Compared with historical trends, we describe a dramatic
decrease in pediatric asthma-related emergency
department utilization for all levels of acuity coincident
with coronavirus disease 2019 emergence. These findings
have implications for clinicians and researchers seeking to
understand the drivers of asthma exacerbations.
Spring in the Northeastern United States usually represents a
period of relatively high emergency department (ED) utilization
for childhood asthma. Putative drivers of this phenomenon
include seasonal allergens and the tail of winter respiratory viruses.
The emergence and spread of the novel severe acute respiratory
syndrome coronavirus 2 infection in the United States coincided
with spring in the Northeastern United States, and many national
and international health organizations, including the Centers for
Disease Control and Prevention, were concerned that asthma
would be a risk factor for worse outcomes.1 The impact of the
emergence of coronavirus disease 2019 (COVID-19) and insti-
tution of social distancing public health measures on health system
utilization for childhood asthma has not been described.

With nearly 6000 asthma ED visits and more than 2000
asthma hospitalizations every year, our hospital is a high-volume
center with several ongoing data collection efforts to monitor and
respond to changes in asthma emergency care utilization. In this
report, we describe the trends in ED utilization in the first
4 months of 2020 in comparison to previous years, allowing us
to account for year-to-year differences in seasonal utilization.

We abstracted data on visits to the ED during the first
4 months of 2020 that included an asthma diagnosis entered by
an ED provider into the electronic health record using a validated
International Classification of Diseases code grouping system.2 We
compared these data to average daily visits for the corresponding
4 months of years 2016 to 2019 using longitudinal time series
plots. We used an X and S statistical process control chart to
depict mean daily ED utilization from 2016 to 2019, as well as
3 SDs from the mean.3,4 We then compared the mean daily
asthma ED visits in 2020 pre-COVID-19 (January 1, 2020, to
March 18, 2020) to the mean daily asthma ED visits for the
month following the first positive case in our ED (March 19,
2020, to April 18, 2020) using a paired t test. We then stratified
asthma visits by level of triage acuity for 2020 in a second time
series plot and calculated the proportion of children subsequently
hospitalized in the pre-COVID and COVID-era intervals.
Finally, we compared ED utilization trends with the daily
positivity for COVID-19 testing for all children, as well as
children with asthma, within the same ED.

To assess contemporaneous trends in asthma ED utilization
relative to other diagnoses, we calculated the percentage change
in mean daily ED utilization for 3 other diagnosis groups
between the same 2 time intervals: (1) nonasthma respiratory,
(2) trauma, and (3) endocrine and metabolic.

Before the first COVID-19epositive case in 2020 (March 19),
ED visits for asthma ranged between 11 and 39 visits per day
(mean, 24.3 � 6.6), a utilization level that largely fell within
3 SDs of the daily average for the preceding 4 years (Figure 1).
The subsequent week, local authorities implemented a city-wide
stay at home order that included home-based schooling. That
same week, daily asthma ED visits dropped below 3 SDs of the
daily mean from the period 2016 to 2019 for the remainder of the
observation interval. In this second interval, mean daily asthma
ED visit rate was 5.8 � 4.2, a decrease of 18.5 visits/d (95% CI,
15.9-21.0; P < .0001) or 76% lower than pre-COVID utiliza-
tion. Similar trends were observed for children of all levels of triage
acuity (Figure 2), and the percentage of children subsequently
admitted to the hospital decreased from 31% in the pre-COVID
interval to 22% in the subsequent month. Between these same 2
time intervals, ED utilization for nonasthma respiratory diagnoses
decreased by 75% (from 24.0 to 6.0 visits/d), 61% for trauma
diagnoses (from 34.8 to 13.5 visits/d), and 48% for endocrine and
metabolic diagnoses (from 3.3 to 1.7 visits/d). These graphical
trends are provided in Figure E1 in this article’s Online Repository
at www.jaci-inpractice.org.

In this report, we document initial data on asthma-related
emergency care utilization during the local emergence of
COVID-19 in a high-volume US children’s hospital. Our data
demonstrate a dramatic decrease in asthma-related ED use that
was well below historical seasonal variation. This pattern was
observed for all levels of triage acuity, and the proportion of
asthma ED visits that resulted in hospitalization actually
decreased in the month following the first COVID-19epositive
case, suggesting that the decrease in utilization was not solely due
to ED avoidance or delays in care-seeking behavior for lower
acuity events. This is particularly striking given that the
emergence of COVID-19 in the Northeastern United States
occurred during the spring, a season in which respiratory viruses
and high-pollen counts can converge and exacerbate asthma
symptoms.5 These observations are balanced by sizable
contemporaneous decreases in other common diagnoses for ED
visits (nonasthma respiratory conditions and trauma) and other
chronic conditions of childhood (endocrine and metabolic
disorders).

Although these trends represent utilization patterns of a single,
high-volume US children’s hospital, they highlight several
important areas of future investigation. These include (1) the
relative contribution of person-to-person transmission of respi-
ratory viruses, which have been shown to be a strong driver of
asthma exacerbations,6 as a driver of severe pediatric asthma
exacerbations, (2) the relative effects of reducing exposure to
outdoor seasonal allergens (tree, grass, and flower pollens) and
increasing exposure to indoor allergens (dust mites, animal
dander, and cockroach antigen) on exacerbations, particularly in
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FIGURE 1. Daily asthma ED visits during the first 4 months of the calendar year. First 4 months of 2020 (blue) are compared with the daily
average for the previous 4 years (gray; 3 SDs from the mean shown). COVID-19 cases (not asthma-specific) are shown (black-dotted).

FIGURE 2. Daily asthma ED visits in the first 4 months of 2020 by level of triage acuity. Critical and acute represent the 2 highest triage
levels (red), urgent represents the middle triage level (yellow), and nonurgent represents the 2 lowest levels of triage (green). COVID-19
cases (not asthma-specific) are shown (black-dotted).
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low-income, urban populations, and (3) the role of varying levels
of traffic and industrial air pollution, including diesel exhaust
particulates, in asthma exacerbations.

These data also raise additional questions about how the
emergence of COVID-19 influenced caregiver and child be-
haviors around the care of asthma. For example, the extent to
which better adherence to preventative medications or outreach
to outpatient providers to access interventions by telemedicine
earlier in the course of exacerbation influences asthma outcomes.
If replicated, these results may offer new insights into where to
best focus efforts to improve asthma outcomes outside of a
pandemic scenario.
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ONLINE REPOSITORY
FIGURE E1. Daily ED utilization for the following 4 diagnosis groups in the first 4 months of 2020: asthma (royal blue), nonasthma
respiratory (light blue), endocrine and metabolic (purple), and trauma (orange).
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