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In the fall of 2020, some of the fiercest debates waged in both academic and public 

arenas concern the relative ability of children to acquire and transmit SARS-CoV-2, the 

causative agent of COVID-19—rightfully so, as there are enormous implications for children, 

parents, and schools. To date, much of the data have come from studies of COVID-19 within 

household clusters early during the pandemic. In this issue of Pediatrics, Laws and colleagues 

add to this body of literature with a secondary analysis of a previously reported household 

contact study.1 They describe infection rates, transmission dynamics, and symptom profiles in a 

cohort of US children with household SARS-CoV-2 exposure between March and May 2020 in 

Milwaukee and Salt Lake City.2  

The authors found that secondary infection rates in household contacts was similar in 

children (19/68 contacts; 28%) and adults (36/120 contacts; 30%). Having an infected parent was 

associated with a marked increase in risk for secondary infection in a child. Possible child-to-

adult or child-to-child transmission was observed in 2/10 and 1/6 households, respectively, with 

potential for such events. Infected children generally had mild symptoms and were less likely 

than adults to report lower respiratory tract symptoms or loss of taste or smell. The findings 

provide additional confirmation that the overwhelming majority of children with SARS-CoV-2 

infection develop mild symptoms,3,4 but question whether children are less susceptible to 

infection or less likely to transmit SARS-CoV-2. Limitations of the study include convenience 

sampling and relatively small sample size, as only 33 households analyzed included children. 

Household contact tracing studies similar to that conducted by Laws and colleagues 

arguably provide the best evidence regarding pediatric susceptibility to SARS-CoV-2, where the 

intensity of exposure between household contacts is higher and more consistent than in non-

household settings. While not universal,5 the preponderance of data from numerous countries 
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continues to support the notion that children are less susceptible to infection than adults.6-13 

Recent meta-analyses suggests that overall susceptibility in children is approximately half of that 

of adults, with the greatest effect seen in younger children.14,15 In this study, younger children 

had lower rates of infection: the odds ratio for infection in 5-12 year olds compared with 13-18 

year olds was 0.36 (95% CI, 0.13-1.05).2 Notably, virtually all previous studies have relied on 

RT-PCR to detect infection and often only test symptomatic contacts. That four pediatric 

infections in this study could only be detected by antibody seroconversion suggests that RT-

PCR-based case detection (symptoms-based or otherwise) in children may underestimate true 

infection prevalence.  

At the population level as well, children continue to be underrepresented among SARS-

CoV-2 infections. Numerous large-scale studies have indicated that children, particularly 

children <10 years, have much lower rates of infection than do adults.16-19 In the US however, 

between August 27 and September 10 pediatric SARS-CoV-2 infections increased from 9.5% to 

10% of all infections, reflecting a months-long summer trend where regions experienced severe 

outbreaks and physical distancing recommendations were relaxed or ignored as testing capacity 

increased.20 While concerning, children under 18 represent 22.3% of the US population,21 and 

this increase has been driven primarily by infections in older children. 

The role of children in transmission of SARS-CoV-2 is similarly problematic. This study 

found that 20% and 17% of households had potential child-to-adult transmission and child-to-

child transmission, respectively, but numbers are too small to draw definitive conclusions. 

Despite some reports of likely onward household transmission from infected children,22,23 most 

studies suggest that children appear less likely to transmit compared with adults or present as 

index cases in household clusters.7,13,19,24-26 A study from South Korea generated considerable 
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alarm when it reported that children 10-19 years old appeared as likely as adults to transmit 

infection to household contacts.27 However, a subsequent, more detailed, analysis of 107 

pediatric index cases and their household contacts found definitive evidence of only one instance 

of onward transmission from a teenager, giving a household SAR of 0.5%.28  

A significant limitation of household cluster data is that most were generated during 

school closures, when opportunities for non-household exposure to SARS-CoV-2 among 

children were scarce. Newer data--reporting experiences in summer camps, childcare settings, 

and schools (both pre-closure and post-reopening) are helping to fill this gap. Importantly, in 

areas with low prevalence rates and appropriate mitigation policies, children occasionally 

become infected but there have been no significant outbreaks. For example, schools or child care 

programs systems in Ireland, Australia, France, Singapore, Germany, and Rhode Island reported 

no to little facility-based transmission of SARS-CoV-2 by children despite the presence of 

infected children.29-34 However, in areas with widespread community transmission or less strict 

mitigation procedures, large outbreaks have occurred.35-38 Consistently, these outbreaks reveal 

that infected adults are typically responsible for introducing virus into these settings, 

questionable testing strategies enable outbreak initiation, and inconsistent use of masks or cloth 

facial coverings makes containment of the virus challenging.  

So where does this leave us now? First, children clearly are capable of acquiring and 

transmitting SARS-CoV-2. Second, the preponderance of current data still indicates that children 

have reduced susceptibility and infectivity compared to adults, though this requires further 

monitoring as increased testing capacity and relaxation of community mitigation may continue to 

diminish the magnitude of these differences, which were so stark early during lockdown periods. 
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Third, the importance of mitigation measures, especially the use of masks, including among 

children, is now incontrovertible.39 

 Moving forward, there remains a critical need for more high-quality pediatric SARS-

CoV-2 research. Studies in children are often limited by small sample sizes and binning into 

convenient age cohorts that belie important differences in biology and behavior. The starkest 

example is to group all children <18 as a single age cohort, when there is ample evidence that 

younger children and older teens represent completely different patient populations in the context 

of SARS-CoV-2. For example, in the same region of France, higher rates of potential school-

based transmissions were apparent in high schools compared to primary schools.38,40 A major 

step forward in pediatric SARS-CoV-2 research would be universal establishment of reasonable 

age strata to enable more appropriately powered and comparable studies. Elucidating the 

mechanisms responsible for differences in symptomatology, susceptibility, and infectivity 

between adults and children will remain important. However, at this point we also need to shift 

our focus towards the interventions most important for minimizing transmission of SARS-CoV-2 

to and from children, understanding the pathogenesis of MIS-C, and advocating for appropriate 

pediatric clinical trials for SARS-CoV-2 vaccine candidates.  

As SARS-CoV-2 continues its inexorable march through susceptible populations, we 

must remember that there is no setting on Earth guaranteed to be safe from SARS-CoV-2. With 

that sobering recognition, we must work to fulfill the medical, academic, social, and emotional 

needs of children, despite knowing that providing such care cannot ever be completely free of 

infectious disease risk. As has been shown in the US and around the world, with appropriate 

mitigation strategies, we can successfully minimize (although not eliminate) the risk of COVID-

19. We fear that one day, we will look back on this terrible pandemic and recognize the extent to 
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which we have failed our children, by being more afraid of their infection and transmission risks 

than of the prospect of letting them down precisely when they needed us most. 

 

 

References 

1. Lewis NM, Chu VT, Ye D, Conners EE, Gharpure R, Laws RL, et al. Household 
Transmission of SARS-CoV-2 in the United States. Clin Infect Dis. 2020. 
doi:10.1093/cid/ciaa1166.  

2. Laws RL, Chancey RJ, Rabold EM, et al. Symptoms and Transmission of SARS-CoV-2 
among Children — Utah and Wisconsin, March-May 2020. IN PRESS this issue Pediatrics. 
2020.  

3. Team CC-R. Coronavirus Disease 2019 in Children - United States, February 12-April 2, 
2020. MMWR Morb Mortal Wkly Rep. 2020;69(14):422-426. doi:10.15585/mmwr.mm6914e4.  

4. Dong Y, Mo X, Hu Y, et al. Epidemiology of COVID-19 Among Children in China. 
Pediatrics. 2020;145(6). doi:10.1542/peds.2020-0702.  

5. Bi Q, Wu Y, Mei S, et al. Epidemiology and transmission of COVID-19 in 391 cases and 
1286 of their close contacts in Shenzhen, China: a retrospective cohort study. Lancet Infect Dis. 
2020;20(8):911-919. doi:10.1016/S1473-3099(20)30287-5.  

6. Cheng HY, Jian SW, Liu DP, Ng TC, Huang WT, Lin HH. Contact Tracing Assessment 
of COVID-19 Transmission Dynamics in Taiwan and Risk at Different Exposure Periods Before 
and After Symptom Onset. JAMA Intern Med. 2020;180(9):1156-1163. 
doi:10.1001/jamainternmed.2020.2020.  

7. Jing Q-L, Liu M-J, Yuan J, et al. Household Secondary Attack Rate of COVID-19 and 
Associated Determinants. medRxiv 2020. doi:10.1101/2020.04.11.20056010.  

8. Li W, Zhang B, Lu J, et al. The characteristics of household transmission of COVID-19. 
Clin Infect Dis. 2020. doi:10.1093/cid/ciaa450. 

9. Rosenberg ES, Dufort EM, Blog DS, et al. COVID-19 Testing, Epidemic Features, 
Hospital Outcomes, and Household Prevalence, New York State—March 2020. Clin Infect Dis. 
2020. doi:10.1093/cid/ciaa549.  

10. Somekh E, Gleyzer A, Heller E, et al. The Role of Children in the Dynamics of Intra 
Family Coronavirus 2019 Spread in Densely Populated Area. Pediatr Infect Dis J. 
2020;39(8):e202-e204. doi:10.1097/inf.0000000000002783.  

11. Wang Y, Tian H, Zhang L, et al. Reduction of secondary transmission of SARS-CoV-2 in 
households by face mask use, disinfection and social distancing: a cohort study in Beijing, 
China. BMJ Glob Health. 2020;5(5). doi:10.1136/bmjgh-2020-002794.  

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 



Prepublication Release 

©2020 American Academy of Pediatrics 

12. Wang Z, Ma W, Zheng X, Wu G, Zhang R. Household transmission of SARS-CoV-2. J 
Infect. 2020;81(1):179-182. doi:10.1016/j.jinf.2020.03.040.  

13. Dattner I, Goldberg Y, Katriel G, et al. The role of children in the spread of COVID-19: 
Using household data from Bnei Brak, Israel, to estimate the relative susceptibility and 
infectivity of children. medRxiv. 2020. doi:10.1101/2020.06.03.20121145.  

14.  Viner RM, Mytton OT, Bonell C, et al. Susceptibility to SARS-CoV-2 Infection Among 
Children and Adolescents Compared With Adults: A Systematic Review and Meta-analysis. 
JAMA Pediatr. 2020. doi:10.1001/jamapediatrics.2020.4573 

15. Goldstein E, Lipsitch M, Cevik M. On the effect of age on the transmission of SARS-
CoV-2 in households, schools and the community. medRxiv. 2020. 
doi:10.1101/2020.07.19.20157362.  

16. Gudbjartsson DF, Helgason A, Jonsson H, et al. Spread of SARS-CoV-2 in the Icelandic 
Population. N Engl J Med. 2020;382(24):2302-2315. doi:10.1056/NEJMoa2006100.  

17. Pollan M, Perez-Gomez B, Pastor-Barriuso R, et al. Prevalence of SARS-CoV-2 in Spain 
(ENE-COVID): a nationwide, population-based seroepidemiological study. Lancet. 
2020;396(10250):535-544. doi:10.1016/S0140-6736(20)31483-5.  

18. Report on the Epidemiological Features of Coronavirus Disease 2019 (COVID-19) 
Outbreak in the Republic of Korea from January 19 to March 2, 2020. 2020 Mar 16. Report No.: 
1011-8934. 

19. Children and COVID-19. The Dutch National Institute for Public Health and the 
Environment (RIVM). Updated September 18, 2020. Available at: 
https://www.rivm.nl/en/novel-coronavirus-covid-19/children-and-covid-19?hash=77642299-
5104-4ee2-8e4f-1647bdfb414a&utm_medium=social&utm_source=facebook. Accessed 
September 18, 2020. 

20. Children and COVID-19: State Data Report: A joint report from the American Academy 
of Pediatrics and the Children's Hospital Association, version 9/10/20. Available at: 
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-
covid-19-state-level-data-report/. Accessed 09/18/20. 

21. QuickFacts, United States United States Census Bureau. July 1, 2019. Available at: 
https://www.census.gov/quickfacts/fact/table/US. Accessed online 09/21/20. 

22. Fateh-Moghadam P, Battisti L, Molinaro S, et al. Contact tracing during Phase I of the 
COVID-19 pandemic in the Province of Trento, Italy: key findings and recommendations. 
medRxiv 2020. doi:10.1101/2020.07.16.20127357.  

23. Mannheim J, Gretsch S, Layden JE, Fricchione MJ. Characteristics of Hospitalized 
Pediatric COVID-19 Cases - Chicago, Illinois, March - April 2020. J Pediatric Infect Dis Soc. 
2020. doi:10.1093/jpids/piaa070.  

24. Lee B, Raszka WV, Jr. COVID-19 Transmission and Children: The Child Is Not to 
Blame. Pediatrics. 2020;146(2). doi:10.1542/peds.2020-004879.  

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 

about:blank
about:blank
about:blank
about:blank
about:blank


Prepublication Release 

©2020 American Academy of Pediatrics 

25. Maltezou HC, Vorou R, Papadima K, et al. Transmission dynamics of SARS-CoV-2 
within families with children in Greece: A study of 23 clusters. J Med Virol. 2020. 
doi:10.1002/jmv.26394.  

26. Zhu Y, Bloxham CJ, Hulme KD, et al. Children are unlikely to have been the primary 
source of household SARS-CoV-2 infections. medRxiv. 2020. doi:10.1101/2020.03.26.20044826 
%J.  

27. Park YJ, Choe YJ, Park O, et al. Contact Tracing during Coronavirus Disease Outbreak, 
South Korea, 2020. Emerg Infect Dis. 2020;26(10). doi:10.3201/eid2610.201315.  

28. Kim J, Choe YJ, Lee J, et al. Role of children in household transmission of COVID-19. 
Arch Dis Child. 2020. doi:10.1136/archdischild-2020-319910.  

29. Heavey L, Casey G, Kelly C, Kelly D, McDarby G. No evidence of secondary 
transmission of COVID-19 from children attending school in Ireland, 2020. Euro Surveill. 
2020;25(21). doi:10.2807/1560-7917.ES.2020.25.21.2000903.  

30. Macartney K, Quinn HE, Pillsbury AJ, et al. Transmission of SARS-CoV-2 in Australian 
educational settings: a prospective cohort study. Lancet Child Adolesc Health. 2020. 
doi:10.1016/S2352-4642(20)30251-0.  

31. Danis K, Epaulard O, Benet T, et al. Cluster of Coronavirus Disease 2019 (COVID-19) in 
the French Alps, February 2020. Clin Infect Dis. 2020;71(15):825-832. doi:10.1093/cid/ciaa424.  

32. Yung CF, Kam KQ, Nadua KD, et al. Novel coronavirus 2019 transmission risk in 
educational settings. Clin Infect Dis. 2020. doi:10.1093/cid/ciaa794.  

33. Armann JP, Unrath M, Kirsten C, Lueck C, Dalpke A, Berner R. Anti-SARS-CoV-2 IgG 
antibodies in adolescent students and their teachers in Saxony, Germany (SchoolCoviDD19): 
very low seropraevalence and transmission rates. medRxiv. 2020. 
doi:10.1101/2020.07.16.20155143 %J.  

34. Link-Gelles R, DellaGrotta AL, Molina C, et al. Limited Secondary Transmission of 
SARS-CoV-2 in Child Care Programs - Rhode Island, June 1-July 31, 2020. MMWR Morb 
Mortal Wkly Rep. 2020;69(34):1170-1172. doi:10.15585/mmwr.mm6934e2.  

35. Szablewski CM, Chang KT, Brown MM, et al. SARS-CoV-2 Transmission and Infection 
Among Attendees of an Overnight Camp - Georgia, June 2020. MMWR Morb Mortal Wkly Rep. 
2020;69(31):1023-1025. doi:10.15585/mmwr.mm6931e1.  

36. Stein-Zamir C, Abramson N, Shoob H, et al. A large COVID-19 outbreak in a high 
school 10 days after schools' reopening, Israel, May 2020. Euro Surveill. 2020;25(29). 
doi:10.2807/1560-7917.ES.2020.25.29.2001352.  

37. Lopez AS, Hill M, Antezano J, et al. Transmission Dynamics of COVID-19 Outbreaks 
Associated with Child Care Facilities - Salt Lake City, Utah, April-July 2020. MMWR Morb 
Mortal Wkly Rep. 2020;69(37):1319-1323. doi:10.15585/mmwr.mm6937e3.  

38. Fontanet A, Tondeur L, Madec Y, et al. Cluster of COVID-19 in northern France: A 
retrospective closed cohort study. medRxiv. 2020. doi:10.1101/2020.04.18.20071134.  

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 



Prepublication Release 

©2020 American Academy of Pediatrics 

39. Chu DK, Akl EA, Duda S, et al. Physical distancing, face masks, and eye protection to 
prevent person-to-person transmission of SARS-CoV-2 and COVID-19: a systematic review and 
meta-analysis. Lancet. 2020;395(10242):1973-1987. doi:10.1016/S0140-6736(20)31142-9.  

40. Fontanet A, Grant R, Tondeur L, et al. SARS-CoV-2 infection in primary schools in 
northern France: A retrospective cohort study in an area of high transmission. medRxiv. 2020. 
doi:10.1101/2020.06.25.20140178.  

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 



 originally published online October 8, 2020; Pediatrics 
Benjamin Lee and William V. Raszka Jr.

COVID-19 in Children: Looking Forward, Not Back

Services
Updated Information &

9736.citation
http://pediatrics.aappublications.org/content/early/2020/10/06/peds.2020-02
including high resolution figures, can be found at: 

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or in its

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/early/2020/10/06/peds.2020-029736.citation
http://http://pediatrics.aappublications.org/content/early/2020/10/06/peds.2020-029736.citation
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


 originally published online October 8, 2020; Pediatrics 
Benjamin Lee and William V. Raszka Jr.

COVID-19 in Children: Looking Forward, Not Back

 http://pediatrics.aappublications.org/content/early/2020/10/06/peds.2020-029736.citation
the World Wide Web at: 

The online version of this article, along with updated information and services, is located on

American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397. 
American Academy of Pediatrics, 345 Park Avenue, Itasca, Illinois, 60143. Copyright © 2020 by the
been published continuously since 1948. Pediatrics is owned, published, and trademarked by the 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it has

 by guest on January 25, 2021www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/early/2020/10/06/peds.2020-029736.citation

