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COVID-19 Vaccination and Parent-Reported Symptomatic Child Asthma Prevalence
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Introduction + Supplemental content

Asthma was considered a risk for COVID-19 infection and hospitalization early in the pandemic.’ Author affiliations and article information are
Social distancing measures in 2020 were associated with lower rates of emergency visits and listed at the end of this article.
hospitalizations for asthma among children.? Individual-level risk of COVID-19 infection was reduced
with vaccination against SARS-CoV-2 for adults and children in 2020 and 2021, and several states
sustained other infection prevention efforts (eg, face mask requirements) into 2021.
Whether symptomatic asthma among children was associated with population-level COVID-19
illness exposure or mitigation strategies is not understood. We hypothesized that symptomatic
asthma would be positively associated with population-level COVID-19 overall mortality (a proxy for
SARS-CoV-2 exposure), and would be inversely associated with population-level completion of the
COVID-19 primary vaccination series and with state face mask mandates.

Methods

This cross-sectional study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline. The institutional review board of Nemours Children's
Health determined that the study was exempt from human participants review and the need for
informed consent because data were publicly available. We used state-level data regarding
parent-reported current asthma symptom prevalence in their children (National Survey of Children's
Health, 2018-2019 and 2020-2021); age-adjusted COVID-19 mortality rates (US Centers for Disease
Control and Prevention [CDC]; 2020 and 2021); proportion of population aged 5 years and older
who completed the COVID-19 primary vaccination series in 2020 to 2021 (CDC); and face mask
requirements in enclosed spaces through August 2021 (20 states and District of Columbia).®

We calculated state-level change scores for parent-reported childhood asthma symptom
prevalence for 2020 to 2021vs 2018 to 2019 and then assessed state-level time trends using t tests.
We evaluated trend associations with concurrent state-level variables (pairwise Pearson correlations
and linear regression). All analyses were performed with StataSE version 16 (StataCorp), with
statistical significance defined as 2-tailed a = .05. Data were analyzed in February 2024.

Results

Mean state-level prevalence of parent-reported childhood asthma symptoms decreased from 7.77%
(95% Cl, 7.34%-8.21%) in 2018 to 2019 t0 6.93% (95% Cl, 6.53%-7.32%) in 2020 to 2021 (P < .001).
The absolute mean (SD) change score was -0.85 (1.26) percentage points (Table).

The mean (SD) age-adjusted state-level COVID-19 mortality rate was 80.3 (30.2) per 100 000
population in 2020, increasing to 99.3 (33.9) in 2021. The mean (SD) state-level COVID-19 primary
series vaccination rate through December 2021 was 72.3% (10.3%).

Based on linear regression, with each increase of 10 percentage points in COVID-19 vaccination
coverage, parent-reported child asthma symptom prevalence decreased by 0.36 percentage points
(P = .04) (Figure). Parent-reported child asthma symptom prevalence was not associated with state-
level COVID-19 mortality or with face mask requirements. State-level COVID-19 vaccination rates

ﬁ Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2024,7(7):e2419979. doi:10.1001/jamanetworkopen.2024.19979 July 3,2024 1/4

Downloaded from jamanetwork.com by guest on 07/23/2024


http://www.equator-network.org/reporting-guidelines/strobe/
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.19979&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.19979

JAMA Network Open | Pediatrics COVID-19 Vaccination and Parent-Reported Symptomatic Child Asthma Prevalence

Table. State-Level Prevalence of Parent-Reported Current Asthma
Symptoms in Children, in 2018 to 2019 and 2020 to 2021°

Prevalence
20203021
rovatence, 5 o 15 2018-2015,
State 2018 to 2019 2020t0 2021  points
Alabama 9.1 8.5 -0.6
Alaska 6.1 5.5 -0.6
Arizona 6.9 6.6 -0.3
Arkansas 7.9 8.5 0.6
California 7.4 5.3 =21
Colorado 8.0 6.9 -1.1
Connecticut 10.0 9.6 -0.4
Delaware 10.2 9.6 -0.6
District of Columbia 11.6 8.1 -3.5
Florida 7.7 6.9 -0.8
Georgia 8.5 9.6 1.1
Hawaii 7.1 6.2 -0.9
Idaho 6.1 4.9 =12
Illinois 7.8 6.3 =15
Indiana 6.8 6.7 -0.1
lowa 6.4 5.6 -0.8
Kansas 8.5 7.8 -0.7
Kentucky 5.8 6.3 0.5
Lousiana 8.6 6.6 -2.0
Maine 9.8 6.7 =31
Maryland 10.1 7.9 -2.2
Maine 8.5 7.8 -0.7
Michigan 9.1 7.8 -1.3
Minnesota 7.0 5.2 -1.8
Mississippi 10.6 10.2 -0.4
Missouri 8.3 6.6 -1.7
Montana 8.5 6.3 -2.2
Nebraska 7.2 4.3 -2.9
Nevada 7.3 5.4 -1.9
New Hampshire 7.5 6.4 -1.1
New Jersey 9.3 6.1 -3.2
New Mexico 6.6 9.3 2.7
New York 9.4 8.0 -1.4
North Carolina 7.1 5.7 -1.4
North Dakota 5.0 5.6 0.6
Ohio 7.9 7.1 -0.8
Oklahoma 9.6 9.0 -0.6
Oregon 5.9 6.2 0.3
Pennsylvania 8.4 9.0 0.6
Rhode Island 9.9 7.4 -2.5
South Carolina 8.5 7.9 -0.6
South Dakota 5.9 5.3 -0.6
Tennessee 7.6 5.6 -2.0
Texas 6.5 7.1 0.6
Utah 43 5.9 1.6
Vermont 7.1 7.0 -0.1
Virginia 7.3 5.4 =19
(continued)
[5 JAMA Network Open. 2024,7(7):e2419979. doi:10.1001/jamanetworkopen.2024.19979 July 3,2024 2/4

Downloaded from jamanetwork.com by guest on 07/23/2024



JAMA Network Open | Pediatrics COVID-19 Vaccination and Parent-Reported Symptomatic Child Asthma Prevalence

Table. State-Level Prevalence of Parent-Reported Current Asthma
Symptoms in Children, in 2018 to 2019 and 2020 to 2021° (continued)

Prevalence
change,
2020-2021
Current asthma symptom
prevalence, % vs 2018-2019,
percentage
State 2018 to 2019 2020t0 2021  points
Washington 7.1 6.1 -1.0
West Virginia 6.7 6.1 -0.6
Wisconsin 5.2 6.6 1.4
Wyoming 6.7 6.7 0.0
us 7.77 6.93 -0.85

@ Parents' affirmative answers regarding current asthma symptom prevalence
were based on yes answers to a 2-question sequence in the National Survey of
Children’s Health regarding 1randomly selected child in the household: (1) “Has
adoctor or health care provider EVER told you that this child has asthma?";
and (2) If yes, “Does this child CURRENTLY have the condition?” Two-year
combinations were used to generate robust prevalence estimates within each
state, as recommended by the Data Resource Center for Child and
Adolescent Health.

Figure. State-Level Change in Prevalence of Parent-Reported Current Asthma Symptoms in Their Children
From 2018-2019 to 2020-2021, vs Corresponding State-Level COVID-19 Vaccination Rate for Persons
Aged 5 Years or Older Reflecting the Primary Series Received in 2020 to 2021

Each dot represents a state or the District of Columbia.

Change in state-specific parent-reported child
symptomatic asthma prevalence from
2018-2019 to 2020-2021, percentage points

° ° The regression line for the inverse association between
o ® ° state-level change in parent-reported current
4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ symptomatic asthma prevalence among their children
0 10 20 30 40 50 60 70 80 90 100 and state-level COVID-19 vaccination rate is shown
State-specific COVID-19 vaccination rate =5 years of age, 2020-2021, % (P=.04).

were inversely correlated with the state-level COVID-19 mortality rate in 2021 (r = -0.75; P < .001)
but notin 2020 (r = -0.20; P = .16), and were positively correlated with face mask mandates (r = .49;
P <.001).

Discussion

In this study, which is the first population-level parent-reported childhood asthma symptom
prevalence and COVID-19 vaccination study we know of, we found that higher COVID-19 vaccination
rates may confer protection against symptomatic asthma. COVID-19 vaccination yields prophylactic
benefits against SARS-CoV-2 infection for individual children* and may also protect against other
human coronaviruses through cross-reactive antibody responses.> Community-level immunity in
states with higher vaccination rates may have helped reduce children’s asthma risk. In contrast,
neither concurrent exposure to high population-level burden of COVID-19-attributed disease nor
sustained state-level face mask requirements were associated with concurrent trends in parent-
reported symptomatic childhood asthma.
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A key limitation of this analysis is that state-level estimates of COVID-19 vaccination rates
among children with a history of asthma are not available. Therefore, we could not assess for
differences in symptomatic asthma among vaccinated vs unvaccinated children. Nonetheless,
reduction in symptomatic asthma among children in 2020 and overall individual-level COVID-19
mortality reduction with vaccination against SARS-CoV-2° offer external support for our state-level
findings. Moreover, the absence of association of COVID-19 vaccination (administered predominantly
in 2021) with population-level COVID-19 mortality in 2020 serves as a negative control. These
findings merit further assessment to determine whether childhood asthma symptom prevalence
may be reduced by sustained vaccination efforts against SARS-CoV-2.

ARTICLE INFORMATION
Accepted for Publication: April 29, 2024.

Published: July 3, 2024. doi:10.1001/jamanetworkopen.2024.19979

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Davis MM
et al. JAMA Network Open.

Corresponding Author: Matthew M. Davis, MD, MAPP, Nemours Children’s Health, 1600 Rockland Rd,
Wilmington, DE 19803 (matthew.davis@nemours.org).

Author Affiliations: Nemours Children’s Health, Wilmington, Delaware (Davis); Endeavor Health, Evanston, lllinois
(Halasyamani); University of Chicago Pritzker School of Medicine, Chicago, lllinois (Halasyamani).

Author Contributions: Drs Davis and Halasyamani had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Davis.

Drafting of the manuscript: Davis.

Critical review of the manuscript for important intellectual content: All authors.
Statistical analysis: Davis.

Administrative, technical, or material support: Halasyamani.

Conflict of Interest Disclosures: None reported.

Data Sharing Statement: See the Supplement.

REFERENCES

1. Williamson EJ, Walker AJ, Bhaskaran K, et al. Factors associated with COVID-19-related death using
OpenSAFELY. Nature. 2020;584(7821):430-436. doi:10.1038/s41586-020-2521-4

2. Kenyon CC, Hill DA, Henrickson SE, Bryant-Stephens TC, Zorc JJ. Initial effects of the COVID-19 pandemic on
pediatric asthma emergency department utilization. J Allergy Clin Immunol Pract. 2020;8(8):2774-2776.e1. doi:10.
1016/j.jaip.2020.05.045

3. Kaiser Family Foundation. State actions to mitigate the spread of COVID-19. Accessed January 14, 2024.
https://kff.org/other/state-indicator/state-actions-to-mitigate-the-spread-of-covid-19/

4. Wu Q, Tong J, Zhang B, et al. Real-world effectiveness of BNT162b2 against infection and severe diseases in
children and adolescents. Ann Intern Med. 2024;177(2):165-176. doi:10.7326/M23-1754

5. Elko EA, Nelson GA, Mead HL, et al. COVID-19 vaccination elicits an evolving, cross-reactive antibody response
to epitopes conserved with endemic coronavirus spike proteins. Cell Rep. 2022;40(1):111022. doi:10.1016/j.celrep.
2022.111022

6. Lin DY, Gu Y, Xu Y, et al. Association of primary and booster vaccination and prior infection with SARS-CoV-2
infection and severe COVID-19 outcomes. JAMA. 2022;328(14):1415-1426. doi:10.1001/jama.2022.17876

SUPPLEMENT.
Data Sharing Statement

[5 JAMA Network Open. 2024,7(7):e2419979. doi:10.1001/jamanetworkopen.2024.19979 July 3,2024  4/4

Downloaded from jamanetwork.com by guest on 07/23/2024


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.19979&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.19979
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.19979
mailto:matthew.davis@nemours.org
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.19979&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.19979
https://dx.doi.org/10.1038/s41586-020-2521-4
https://dx.doi.org/10.1016/j.jaip.2020.05.045
https://dx.doi.org/10.1016/j.jaip.2020.05.045
https://kff.org/other/state-indicator/state-actions-to-mitigate-the-spread-of-covid-19/
https://dx.doi.org/10.7326/M23-1754
https://dx.doi.org/10.1016/j.celrep.2022.111022
https://dx.doi.org/10.1016/j.celrep.2022.111022
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2022.17876&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.19979

