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Abstract

Objective: A better understanding of the impacts of the Coronavirus disease 2019 (COVID-19) 

pandemic on emergency department (ED) visits for asthma is needed to improve asthma control.

Methods: Using data from the National Syndromic Surveillance Program (NSSP), we assessed 

changes in average weekly asthma ED visits in the United States in 3 surveillance periods: (1) 

March 15, 2020–January 2, 2021; (2) January 3, 2021–January 1, 2022; and (3) January 2–March 

5, 2022, relative to pre-pandemic comparison periods between December 30, 2018 and December 

28, 2019. For each surveillance period, we assessed changes in asthma ED visits by age group and 

sex.

Results: For the surveillance period beginning March 15, 2020, average weekly asthma ED visits 

declined 31% relative to what was observed during the comparison period – that is, from 45,276 

visits/week in 2019 to 31,374 visits/week in 2020. Declines of over 19% and 26% were observed 

for 2021 and 2022, respectively, relative to the comparison periods. In all surveillance periods, the 

largest declines occurred among children, especially those ages 0–4 (74%) and 5–11 (66%) years.

Conclusions: The COVID-19 pandemic impacted asthma ED visits in the United States. The 

impact was greater among children than adults, as ED visits among children were notably 
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lower during all three pandemic surveillance periods than during the corresponding pre-pandemic 

periods. Additional information about the roles of behaviors of patients with asthma and changes 

in asthma care might improve our understanding of the reasons underlying these observed 

changes.
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Introduction

Coronavirus disease 2019 (COVID-19), an illness caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), emerged in December 2019 and led to a global 

pandemic (1, 2). Following the declaration of COVID-19 as a national emergency in the 

United States on March 13, 2020, national and local public health interventions, including 

stay-at-home orders, physical distancing recommendations, school closures, and reduced 

business and entertainment activities were implemented to slow SARS-CoV-2 transmission. 

Healthcare systems also adjusted delivery structures and priorities to prepare for a sharp 

increase in COVID-19 cases (3). As a result, a drastic decline in emergency care use was 

reported in 2020 (3, 4) and numerous studies confirmed a decline in emergency department 

(ED) visits for asthma (5–13). Despite these observations, the impact of the pandemic on ED 

visits for asthma in the United States and potential differential impacts on sub-populations 

have not been described.

Approximately 25 million people, 7% of children and 8% of adults, in the United States 

have current asthma (14). Each year on average, there are 1.6 million ED visits for asthma 

(15). Asthma symptoms and asthma attacks can be triggered by allergens, ambient air 

pollution, respiratory viruses, and other exposures (16, 17). Adherence to preventative 

measures and access to urgent and emergency care for asthma exacerbations are important 

for managing and improving asthma outcomes. We conducted this study to describe changes 

in ED visits for asthma in the United States during the COVID-19 pandemic compared to the 

previous year. We examined changes in asthma ED visits by age and sex.

Materials and Methods

We obtained ED visit data from the National Syndromic Surveillance Program (NSSP), a 

collaboration among the Centers for Disease Control and Prevention (CDC), state and local 

health departments, federal, academic, and private sector partners (18). NSSP receives data 

from approximately 72% of nonfederal EDs from 50 states and the District of Columbia. 

Healthcare visit data received by NSSP are anonymized and include free-text reason for 

visit (i.e., chief complaint), discharge diagnoses, patient demographics, and location. For 

the present analysis, asthma ED visits were defined and identified using a free-text query 

based on chief complaint terms and discharge diagnosis codes (Supplemental Table 1). 

This free-text query was developed by CDC, in collaboration with state and local health 

departments and includes specific negations to limit the inclusion of unrelated visits.
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To assess changes in ED visits over time, we used weekly counts of all ED visits (hereafter 

referred to as all-cause ED visits) and asthma ED visits from December 30, 2018 through 

March 5, 2022. The 2018–2022 study period was divided into three pandemic surveillance 

periods (2020, 2021, and 2022) and three corresponding 2018–2019 comparison surveillance 

periods. For all surveillance periods, weekly all-cause and asthma ED visits were tallied 

for weeks that began on Sundays, as described elsewhere (19). For each of the comparison 

surveillance periods, we selected as beginning and ending dates the dates of the calendar 

weeks of the corresponding pandemic surveillance period (Table 1).

Weekly counts of asthma ED visits were used to generate average weekly asthma ED 

visits and percentage change in average weekly asthma ED visits for each pandemic and 

comparison surveillance period. Weekly counts of all-cause ED visits were used to calculate 

the average weekly proportions of all-cause ED visits that were asthma ED visits. Average 

weekly proportions were calculated as the average of the weekly quotients of asthma ED 

visits by all-cause ED visits, multiplied by 1000. All measures were calculated within 

categories of age (0–4, 5–17, 18–64, and 65+ years) and by sex. We excluded from sex-

specific measures all ED visits reported to NSSP with missing patient sex information. All 

analyses were conducted using R 4.1.2 (R Core Team, 2022).

To account for changes over time in the numbers of EDs sharing data with NSSP, we 

restricted our analyses to include only those EDs that consistently shared data with NSSP 

and that reported at least one asthma ED visit during the entire study period. Overall, 2233 

(70%) met the data quality criteria and thus were included in our analyses. Among these, 

the number of EDs that reported asthma ED visits each week varied because some EDs did 

not receive asthma ED visits each week during the study period. In this analysis, the average 

weekly numbers of EDs with asthma ED visits were 2163 in 2019, 2174 in 2020, 2172 in 

2021, and 2175 in 2022.

The analytic plan for the present study was reviewed and determined to be exempt from full 

Institutional Review Board review at the Centers for Disease Control and Prevention.

Results

Average weekly counts of all-cause and asthma ED visits were lower during each of 

the three pandemic surveillance periods than during the corresponding pre-pandemic 

comparison surveillance periods (Table 2). For example, during the 2020 pandemic 

surveillance period, there were an average of 1.1 million weekly all-cause ED visits and 

31 374 weekly asthma ED visits, compared to 1.5 million weekly all-cause and 45 276 

weekly asthma ED visits each week during the corresponding pre-pandemic comparison 

surveillance period, reflecting a 23.8% reduction in weekly all-cause ED visits and a 

30.7% reduction in weekly asthma ED visits (Table 3). Percentage declines were larger 

for asthma ED visits than for all-cause ED visits during all three pandemic surveillance 

periods. Declines in average weekly asthma ED visits were largest in 2020 and smallest 

in 2021 among children 0–17 years and adults 65+ years for both female and male 

patients. Among adults 18–64 years of age, the largest percentage declines occurred in 

2022, relative to comparable weeks in 2019; this was observed for both female and male 

Ye et al. Page 3

J Asthma. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patients (Supplemental Table 2). In all three surveillance periods, declines in average weekly 

asthma ED visits were notably larger among children than among adults.

Overall, asthma ED visits accounted for, on average, 27 of every 1000 ED visits each week 

during the 2020 pandemic surveillance period, 26 of every 1000 ED visits each week during 

the 2021 pandemic surveillance period, and 24 of every 1000 ED visits each week during 

the 2022 pandemic surveillance period (Figure 1). When stratified by age group, a similar 

pattern of declining average weekly proportions of all-cause ED visits that were asthma ED 

visits was observed among patients aged 12 years and older, whereas among children ages 

0–4 years and 5–11 years, asthma ED visits accounted for smaller proportions in 2020 than 

in 2021 and 2022 (Figure 2). When stratified by sex, increasingly lower proportions were 

observed each year among women; among men, the proportion declined during the 2020 

pandemic surveillance period and remained stable thereafter (Figure 3).

Discussion

To investigate the impact of the COVID-19 pandemic on asthma ED visits in the United 

States, we compared time trends in asthma ED visits during the March 15, 2020–March 

5, 2022 pandemic period to a those of the same weeks during the December 30, 2018–

December 28, 2019 comparison period. Overall, relative to the average weekly asthma ED 

visits in 2019, we observed notably lower weekly averages in 2020, 2021, and early 2022, 

with the largest declines observed in 2020 and among children.

The decrease in asthma ED visits in 2020 coincided with the first wave of COVID-19 cases 

in the United States. Although our data do not provide insights into the reasons for the 

decline in asthma ED visits, the observed decline could be due, in part, to changes in care-

seeking behaviors to avoid healthcare facilities for non-COVID-19-related medical needs 

or fear of contracting COVID-19 in medical facilities. In addition, changes in healthcare 

systems, including delivery structures, priorities, behaviors of providers, availabilities for 

non-COVID-19 patients, and diagnosis coding related to billing for COVID-19 treatment 

and in patients with both COVID-19 and asthma could also have had an impact on 

reported asthma ED visits. Nationally, declines in ED visits were noted for numerous health 

conditions during this period (3, 4). Czeisler et al. reported that over 40% of adults in the 

United States avoided medical care, including 12% who avoided urgent or emergency care, 

due to concerns related to COVID-19 during the pandemic (3).

Factors other than healthcare system avoidance might also have contributed to the observed 

decline. The declaration of a national emergency on March 13, 2020, followed by stay-at-

home orders across the country, impacted daily routines and social interactions and might 

have reduced exposures to respiratory pathogens and other asthma triggers. If exposure 

to asthma triggers were, in fact, reduced during the pandemic, such a reduction could 

have led to a decline in asthma exacerbations. Changes in daily routines such as staying 

at home might have also allowed parents to better observe and manage symptoms in 

children with existing asthma. For pediatric populations (aged <18 years), closures of 

schools and childcare facilities as well as other mitigation efforts and behavior changes 

likely reduced transmission of respiratory pathogens. Taquechel et al. (2020) reported a 
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reduction in rhinovirus infections, a common asthma trigger, in the greater Philadelphia area 

after March 2020 and a decline in pediatric asthma emergency and inpatient encounters (6). 

Ullmann et al. found in a cohort of 85 pre-school children with wheezing in Rome, Italy that 

self-reported wheezing episodes declined after the March–June 2020 lockdown period (20). 

For adult populations, Salciccioli et al. (2021) assessed asthma exacerbations in a cohort of 

African American and Hispanic individuals with moderate-to-severe asthma in the United 

States during the first and second quarters of 2019 and 2020 and found a 41% reduction in 

asthma exacerbations in 2020, compared to 2019 (21).

Our findings extend those of previous studies that reported declines of all-cause ED and 

asthma ED visits during the first half of 2020 and that are, in general, consistent with our 

findings (4–8, 21). Hartnett et al. examined ED visits in the United States from March 29 

through April 25 of 2020 and 2019 and reported a 42% decrease in average weekly all-cause 

ED visits and an 84% decrease in average weekly asthma ED visits nationwide (4). Ulrich 

et al. investigated asthma ED visits of children aged 2–18 years enrolled in Medicaid and 

found that visits during January–June in 2020 were 50% lower than the 2017–2019 average 

(13). Our results extend these findings by reporting on differences in asthma ED visits across 

a three-year pandemic period, as well as by age and sex.

Declines in asthma ED visits in 2020 and 2021 have also been reported in single-hospital 

and regional studies in the United States and worldwide (5–11, 22, 23). Kenyon et 

al. examined the pediatric asthma ED visits in Children’s Hospitals of Philadelphia 

(Pennsylvania, USA) and reported that mean daily visits were 76% lower in the March–

April 2020 “COVID-era” compared to the January–March 2020 “pre-COVID era” (5). 

Chavasse et al. (2020) described pediatric asthma presentations at St. Georges University 

Hospital (London, England) and reported a 90% decrease in mean daily pediatric hospital 

admissions for acute asthma after the lockdown (7). Taquechel et al. examined pediatric 

asthma healthcare use in the Greater Philadelphia area and reported an 84% decrease in 

emergency or inpatient asthma encounters comparing a 60-day period after versus before 

March 17, 2020 (6).

A few limitations should be considered when interpreting our findings. First, NSSP data 

are not nationally representative. However, the changes reported do represent the actual, 

observed changes in ED visits that occurred in nearly three-fourths of EDs across the 

United States. Therefore, the reported changes likely reflect ED visit patterns before and 

during the COVID-19 pandemic in the United States. Second, NSSP coverage has increased 

over time and varies by geographic region. For example, percentages of nonfederal EDs 

sending data to NSSP varies considerably by state, with <50% of EDs in California, Hawaii, 

Iowa, Maryland, Minnesota, and Oklahoma currently participating. To account for these 

differences, we restricted our analyses to data from facilities that reported consistently 

throughout the period of study, and numbers of these ED facilities stayed relatively constant 

over time. Third, counts of asthma ED visits returned by the syndrome definition are subject 

to differences in coding practices across facilities. Also, our analytic approach averaged 

weekly ED counts within surveillance periods and compared averages in 2020, 2021, and 

2022 to the comparable averages in 2019. Because of this approach, our results do not 

account for trends in behaviors, exposures, or other factors within each surveillance period. 
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Lastly, we note that our study was not designed to assign a causal link between any 

COVID-19 prevention measures and declines in asthma ED visits.

Despite these limitations, syndromic surveillance has strengths, such as access to 

anonymized health records with the potential for rich demographic data at the national 

and more granular geographic levels. The timely nature of syndromic surveillance makes 

it a valuable and actionable data source to evaluate the health impacts on ED visit trends 

in near real-time. Because of the long-term health implications of asthma, early detection, 

particularly in school-age children, can enhance the effectiveness of prevention programs.

Conclusions

Overall, our study characterized changes in asthma ED visits during three pandemic years 

(2020–2022), compared to those in the pre-pandemic year (2019). We found declines in 

average weekly asthma ED visits in 2020, 2021, and 2022, with the largest declines in 2020 

and among children. Additional information about the reasons underlying changes in asthma 

ED visits in 2020–2022, including the impacts of mitigation efforts on population exposures 

to asthma triggers, the influence of the pandemic on behaviors of patients, and changes in 

healthcare systems delivery structures, priorities, behaviors of providers, and resources for 

non-COVID patients during the pandemic might provide insights for reducing the burden of 

asthma hospitalizations and ED visits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Box and whisker plot of average weekly asthma emergency department (ED) visits per 1000 

all-cause ED visits for the 2020 (■), 2021 (■), and 2022 (□) pandemic surveillance periods 

and the corresponding 2019 comparison surveillance periods
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Figure 2. 
Box and whisker plot of average weekly asthma emergency department (ED) visits per 1000 

all-cause ED visits for the 2020 (■), 2021 (■), and 2022 (□) pandemic surveillance periods 

and the corresponding 2019 comparison surveillance periods, across categories of age
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Figure 3. 
Box and whisker plot of weekly asthma emergency department (ED) visits per 1000 all-

cause ED visits for the 2020 (■), 2021 (■), and 2022 (□) pandemic surveillance periods and 

the corresponding 2019 comparison surveillance periods, across categories of sex
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Table 3.

Estimated differences in average weekly all-cause emergency department (ED) visits and asthma ED visits 

during three pandemic surveillance periods and three corresponding comparison surveillance periods using 

data from the National Syndromic Surveillance Program, December 2018–March 2022

2020 pandemic surveillance period 
vs. comparison surveillance period

2021 pandemic surveillance period 
vs. comparison surveillance period

2022 pandemic surveillance period 
vs. comparison surveillance period

No. (% change) No. (% change) No. (% change)

All-cause ED visits

   Total 357 166 (−23.8) 110 332 (−7.4) 174 947 (−11.8)

Asthma ED visits

   Total 13 902 (−30.7) 8 805 (−19.6) 11 119 (−26.1)

   Age, in years

    0–4 2658 (−74.2) 1106 (−31.4) 1152 (−35.7)

    5–11 3216 (−66.2) 1770 (−36.5) 1931 (−41.0)

    12–17 1468 (−47.3) 838 (−27.2) 945 (−32.1)

    18–44 3564 (−18.8) 2748 (−14.7) 3732 (−21.6)

    45–64 1985 (−20.3) 1747 (−18.0) 2518 (−26.1)

    65+ 1012 (−20.4) 596 (−12.1) 841 (−17.6)

   Sexa

    Female 7706 (−28.1) 5206 (−19.1) 6767 (−25.9)

    Male 6177 (−34.8) 3589 (−20.5) 4340 (−26.4)

a
For each of the surveillance period comparisons, the sums of the sex-specific values do not equal the asthma ED visit total values because ED 

visits reported with missing patient sex information are excluded from the sex-specific averages, but included in the total averages.
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