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Evidence regarding the important role of adolescents and young adults (AYA) in accelerating and sustaining coronavirus di-
sease 2019 (COVID-19) outbreaks is growing. Furthermore, data suggest that 2 known factors that contribute to high severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) transmissibility—presymptomatic transmission and asymptomatic case 
presentations—may be amplified in AYA. However, AYA have not been prioritized as a key population in the public health re-
sponse to the COVID-19 pandemic. Policy decisions that limit public health attention to AYA and are driven by the assumption 
of insignificant forward transmission from AYA pose a risk of inadvertent reinvigoration of local transmission dynamics. In this 
viewpoint, we highlight evidence regarding the increased potential of AYA to transmit SARS-CoV-2 that, to date, has received 
little attention, discuss adolescent and young adult–specific considerations for future COVID-19 control measures, and provide 
applied programmatic suggestions.
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Adolescents and young adults (AYA), that is, those who are be-
tween the ages of 10 and 24 years, account for approximately 
20% of the total population in the United States, but the ex-
tent to which AYA contribute to forward transmission of se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
is not fully understood. While the published evidence remains 
inconclusive and contains methodological limitations, such 
as small sample sizes [1, 2], missing information regarding 
the timing of test administration relative to exposure [3], and 
potential selection and collider biases [4, 5], the body of evi-
dence that supports the importance of AYA in accelerating and 
sustaining coronavirus disease 2019 (COVID-19) outbreaks is 
growing [6–9].

Policy decisions that are driven by the still prevalent as-
sumption of insignificant forward transmission from AYA 
pose a risk of inadvertent reinvigoration of local transmission 
dynamics, particularly as jurisdictions relax social distancing 
measures and explore ways to reopen schools and universities 
and as economies rebound and AYA enter the workforce. In 

this viewpoint, we highlight evidence regarding the increased 
potential of AYA to transmit SARS-CoV-2 that, to date, has re-
ceived little attention, discuss adolescent and young adult–spe-
cific considerations for future COVID-19 control measures, 
and provide applied programmatic suggestions.

AYA TRANSMISSION OF SARS-COV-2

Clinical Considerations

Examination of 2 known factors that contribute to high SARS-
CoV-2 transmissibility—presymptomatic transmission and 
asymptomatic case presentations [10]—provides insights into 
the transmission potential of specific populations. Emerging 
evidence suggests that both of these transmissibility factors 
can be amplified in AYA, indicating that AYA may represent 
an underaddressed population for SARS-CoV-2 transmission 
control.

Presymptomatic transmission represents a key facilitator of 
COVID-19 outbreaks. The median serial interval of infectious 
diseases, that is, the time between symptom onset for an index 
case and the date of symptom onset for secondary cases, can 
provide information about the likelihood of presymptomatic 
transmission. For COVID-19, a median serial interval that is 
shorter than the incubation period indicates a high probability 
of presymptomatic transmission [10]. Importantly, emerging 
evidence suggests that the median serial interval for AYA may 
be significantly shorter (1–2  days) [6, 7] than in the general 
population (4–6  days) [11–13]. Given an estimated median 
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COVID-19 incubation period of 5 days [14], these data suggest 
presymptomatic transmission may be more common among 
AYA than among older age cohorts. Variability in serial inter-
vals has been linked to differential incubation periods, profiles 
of infectiousness, and contact patterns [13], the role of which 
needs to be better understood in AYA transmission dynamics.

In addition, asymptomatic infections complicate case finding 
and isolation. Therefore, the large proportion of asymptomatic 
COVID-19 cases, estimated to be approximately 16% in a re-
cent meta-analysis where included estimates ranged from 6% 
to 41%, facilitates transmission [15]. While low risk-of-bias 
estimates of the asymptomatic fraction by age are scarce [15], 
a growing body of evidence suggests that disease severity is 
increasing with age and that AYA are more likely to experience 
no or only mild symptoms compared with older age cohorts 
[12, 16, 17]. While a growing body of evidence suggests compa-
rable viral loads of symptomatic and asymptomatic individuals 
infected with SARS-CoV-2 [18], accurate estimates of forward 
transmission from AYA are not possible in the absence of con-
clusive data regarding the disease severity-dependent infec-
tiousness of SARS-CoV-2. Furthermore, recognition of the full 
range of COVID-19 clinical manifestations in AYA continues to 
evolve. Most recently, AYA have presented with atypical symp-
toms, such as multisystem inflammatory syndrome in children, 
presumed to be associated with COVID-19 [19]. Given slowly 
expanding testing capacity, clinically defined testing criteria, 
and prioritization of severely symptomatic cases for COVID-
19 testing, timely identification and isolation of AYA infected 
with SARS-CoV-2 but with no, mild, or atypical symptoms is 
less likely, thereby increasing the risk of forward transmission.

Reliability of Available Case Data

Despite recent expansions, significant gaps and regional differ-
ences in testing capacities for SARS-CoV-2 in the United States 
persist. Limited testing capacities complicate surveillance ef-
forts and likely result in a substantial undercount of true in-
fections. Testing practices, which prioritize severe cases and 
patients who present with specific symptoms, render available 
COVID-19 case data for AYA particularly unreliable. Data for 
the period March 29–June 27 from commercial laboratories, 
which process approximately 80% of all COVID-19 tests na-
tionwide, show that individuals aged 5–17  years accounted 
for only 3.5% of all COVID-19 tests conducted in the United 
States and a corresponding 4.4% of confirmed COVID-19 cases 
[20], despite accounting for 17% of the population. However, 
testing data also show that across the Department of Health 
and Human Services geographic operating regions, the pro-
portion of tests conducted among those aged 5–17 years is ap-
proximately proportional to the share of confirmed COVID-19 
cases accounted for by that age group (Figure 1). In other words, 
low testing rates in the cohort of those aged 5–17 years could 
significantly contribute to the low COVID-19 case counts, 

particularly given that the proportion of positive tests among 
individuals aged 5–17 years (12.3%) is higher than for any other 
age group (0–4  years, 8.4%; 18–49  years, 10.8%; 50–64  years, 
9.0%; ≥ 65 years, 7.5%) [20].

While available surveillance statistics fail to disaggregate 
young adults, the data presented here for children and adoles-
cents aged 5–17 years are compelling in illustrating the impact 
of low testing rates on the disproportionately small number of 
young people in national case statistics, serving as further evi-
dence for the increased risk of undetected infection in young 
people. In fact, serologic testing data from New York State [21] 
identified a similar seroprevalence of SARS-CoV-2 antibodies 
among young adults aged 18–24  years (10.9%) and among 
older adults aged 55–64 years (11.9%), 65–74 years (10.4%), as 
well as among those aged ≥75 (9.5%). Similarly, a population-
based study in Geneva, Switzerland, found the seroprevalence 
of SARS-CoV-2 antibodies to be similar in the 10–19  years 
(9.6%), 20–49 years (9.9%), and 50–64 years (7.4%) age cohorts, 
but found lower seroprevalence among those aged <10  years 
(0.8%) or >64  years (4.1%) [22]. Importantly, available sero-
logic data may reflect the impact of social distancing measures 
(eg, school closures, shelter-in-place orders) that were imple-
mented promptly during the epidemic and have been shown to 
disproportionately reduce the contact rates of AYA [23], leaving 
uncertainty regarding the validity of inferences about COVID-
19 prevalence distributions across age groups in the absence of 
these control measures.

Accounting for Physiological and Behavioral Differences Between AYA 
and Young Children

It is important to note that much of the available evidence that 
suggests infrequent forward transmission of SARS-CoV-2 
from young people relies on data specific to young children 
(<10 years), fails to disaggregate young children from adoles-
cents (10–19 years), or excludes young adults (20–24 years) [1, 
2, 24]. However, physiological and behavioral factors indicate 
AYA may have greater susceptibility and transmission potential 
compared with younger children. For example, angiotensin-
converting enzyme 2 (ACE-2) expression, which has been 
linked to COVID-19 susceptibility, has been shown to increase 
with age, with ACE-2 expression among young adults aged 
20–24 and adolescents aged 10–19 years falling within 2% and 
10% of the expression among older adults (≥25 years), respec-
tively, while young children show significantly lower expression 
(>20% difference) [25].

Interestingly, a recent mathematical modeling analysis found 
that a decreased SARS-CoV-2 susceptibility in the age groups 
0–9 years and 10–19 years by approximately 50% relative to in-
dividuals aged ≥20 years is consistent with observed case data 
from various settings globally [17]. In contrast, susceptibility 
of individuals aged 20–29  years was estimated to be approxi-
mately as high as that in older age cohorts. Given that disease 
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susceptibility is determined by biological factors and that ad-
olescent physiological development is gradual and takes place 
over the course of adolescence rather than instantaneously, the 
estimated stepwise increase in susceptibility, doubling from 
those aged <20  years to those aged ≥20  years, is unlikely to 
be an accurate representation of the underlying physiological 
changes. A biologically more plausible scenario is that SARS-
CoV-2 susceptibility in AYA mirrors a developmental trajec-
tory that is analogous to the one shown for ACE-2 expression, 
with susceptibility among older adolescents and young adults 
approaching that of older adults and with susceptibility among 
younger adolescents increasing gradually throughout pubertal 
development. Importantly, data from both surveillance and re-
search studies that disregard important developmental stages 

in early, mid, and late adolescence as well as young adulthood 
may obscure gradual but meaningful changes in SARS-CoV-2 
susceptibility, resulting in the underestimation of true suscepti-
bility among AYA.

Furthermore, behavioral factors unique to AYA may increase 
the risk of forward transmission of SARS-CoV-2 relative to 
both younger children and older adults. For example, data sug-
gest AYA tend to have a higher frequency of contacts effective in 
the transmission of respiratory infections (ie, close contact with 
individuals in enclosed settings for longer than 5 minutes) than 
do younger children and older adults [23]. In addition, motiv-
ating AYA to adhere to social distancing and other COVID-19 
control strategies (eg, hand washing, using hand disinfectant) 
appears to be particularly difficult [26]. For these reasons, we 

Figure 1.  Youth (aged 5–17 years) proportion of total severe acute respiratory syndrome coronavirus 2 tests by youth proportion of total positive cases.
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in early, mid, and late adolescence as well as young adulthood 
may obscure gradual but meaningful changes in SARS-CoV-2 
susceptibility, resulting in the underestimation of true suscepti-
bility among AYA.

Furthermore, behavioral factors unique to AYA may increase 
the risk of forward transmission of SARS-CoV-2 relative to 
both younger children and older adults. For example, data sug-
gest AYA tend to have a higher frequency of contacts effective in 
the transmission of respiratory infections (ie, close contact with 
individuals in enclosed settings for longer than 5 minutes) than 
do younger children and older adults [23]. In addition, motiv-
ating AYA to adhere to social distancing and other COVID-19 
control strategies (eg, hand washing, using hand disinfectant) 
appears to be particularly difficult [26]. For these reasons, we 

argue that AYA represent a distinct population that warrants 
specific considerations in COVID-19 prevention and contain-
ment efforts.

Taken as a whole, the evidence regarding the prevalence of 
COVID-19 among AYA and their role in the forward trans-
mission of SARS-CoV-2 in the United States is not conclusive, 
but data suggest current estimates may inadequately reflect the 
contribution of AYA to accelerating and sustaining COVID-
19 outbreaks. These insights have important implications for 
improving the effectiveness and durability of the COVID-19 
response. As an evidence base for the design, communication, 
and implementation of AYA-centered control measures, de-
tailed age disaggregation of surveillance and research data as 
well as research on AYA exposures, household data, prevention 
behavior, and symptom profiles are needed.

AYA-SPECIFIC CONSIDERATIONS FOR COVID-19 
CONTROL MEASURES

The SARS-CoV-2 transmission potential of young people, in-
cluding AYA, has received increasing attention in the context 
of scientific, political, and public discourse about the utility 
of school closures for population-level COVID-19 control. 
A  growing body of research, including mathematical mod-
eling studies, suggests moderate effects of school closures on 
the population-level incidence of COVID-19 [17, 27]. This not-
withstanding, caution is warranted when implementing gradual 
school and university reopening, given that the quality of avail-
able surveillance data remains questionable, the published 
evidence contains methodological limitations, and forward 
transmission of SARS-CoV-2 from AYA is not fully understood. 
Accordingly, there is growing consensus in the scientific com-
munity that approaches that combine the return to in-person 
instruction with other effective control measures, such as re-
duced student density in classroom indoor settings, mainte-
nance of adequate social distance, and use of face masks, hand 
disinfectant, and similar precautions [28], represent the most 
promising strategies for balancing the benefits and potential 
risks of reopening school and university systems in the United 
States and globally.

However, it is important to note that current public health 
measures do not prioritize AYA-specific considerations in do-
mains of the COVID-19 response other than school closures, 
which represents a missed opportunity for increasing the long-
term effectiveness of COVID-19 control measures. We argue 
that there is a need for AYA-specific considerations for testing, 
averting household transmission, leveraging family influence, 
evaluating AYA brain development, and evaluating AYA social 
context and provide a set of applied programmatic suggestions 
to strengthen the design, communication, and implementation 
of future COVID-19 control measures that warrant considera-
tion by policymakers and public health professionals (Table 1).

Considerations for AYA Testing

As part of the efforts to scale-up national, regional, and local 
COVID-19 testing capacities, targeted strategies for increasing 
the proportion of tests administered to AYA are warranted. To 
date, settings frequented by youth, including schools, house-
holds, and community settings, have not been prioritized as 
sentinel surveillance sites involved in the testing and contact 
tracing of asymptomatic or presymptomatic cases, despite lower 
health-seeking behavior among AYA. Of particular importance 
are public health plans that enable robust testing of students, 
their household contacts, and school staff after reopening. In 
addition, tailored strategies to identify and isolate priority con-
tacts of infected students in school and university contexts are 
needed. Furthermore, schools and universities will have to en-
sure that online learning opportunities are maintained for quar-
antined students, in addition to regular in-person instruction.

Considerations for Averting AYA Household Transmission

Evidence suggests that SARS-CoV-2 is frequently transmitted 
among cohabiting household members and at family gath-
erings. The household secondary attack rate of SARS-CoV-2 
is estimated to be 10.6% compared with less than 1% in hos-
pital and community settings in the United States [29]. While 
additional data are needed to delineate the directionality of 
documented household transmissions (AYA to non-AYA vs 
non-AYA to AYA), it is important to note that AYA are more 
likely than older individuals to live with family members and 
will be more likely to have a disproportionately higher number 
of contacts with whom they have had prolonged, physically 
close indoor contact, potentially facilitating AYA to non-AYA 
SARS-CoV-2 transmission [30]. Furthermore, the risk of SARS-
CoV-2 transmission from AYA to older individuals, who are 
vulnerable to severe COVID-19, may be increased in multigen-
erational households, particularly given that AYA are frequently 
employed in occupational settings that increase the risk of ex-
posure to SARS-CoV-2. AYA aged 16–24 years make up 22% 
of the service industry workforce in the United States. Notably, 
AYA are markedly overrepresented in occupations with signif-
icant face-to-face human contact. For example, AYA represent 
approximately half of all cashiers and waiters in the United 
States [31].

Despite the importance of family and household contexts in 
facilitating the spread of SARS-CoV-2, limited guidance is pro-
vided for the prevention of asymptomatic or presymptomatic 
transmission in such settings. Further, the ability of AYA to 
maintain 6-foot distancing from sick or infectious household 
members as recommended may be limited as AYA are less likely 
to have control of family mitigation strategies. Particular atten-
tion should be given to ethnic/racial minority youth, who are 
more likely to live in multigenerational households and to work 
in the service sector.
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Considerations for Leveraging Family Influence for COVID-19 Control

Research indicates that families and parents, in particular, 
matter in relation to AYA health behavior [32]. However, cur-
rent public health messaging regarding COVID-19 only mini-
mally addresses the parental role in influencing AYA behavior. 
Specific guidance for parents regarding communication and 
monitoring strategies that positively influence AYA health be-
havior in the context of COVID-19 is sorely needed.

Considerations for AYA Brain Development

Limited attention has been paid to the impact of COVID-19 and 
the associated immune system response on the developing AYA 
brain. Individuals infected with SARS-CoV-2 have presented 
with acute neuropsychiatric symptoms, including encephalop-
athy, stroke, and muscle weakness [33]. Several neuropsycholog-
ical symptoms as early signs of COVID-19 have been identified, 
including the temporary loss of olfactory and gustatory percep-
tion, which may be common in AYA [34]. Furthermore, pos-
sible mechanisms for long-term neuroinvasive consequences 
of COVID-19 in youth have been described in the literature 
[35]. Increased attention should be given to the study of po-
tential immediate and long-term effects of COVID-19 on the 
developing nervous system. Future research should also seek to 
determine whether SARS-CoV-2 infection can result in impair-
ment to AYA decision-making and reduce adequate preventive 
behaviors.

Considerations of AYA’s Social Context

The sociodevelopmental context of AYA and its potential in-
fluence on SARS-CoV-2 transmission dynamics has received 
limited attention. AYA’s decisions regarding health behaviors 
are more likely to be shaped by immediate social and emotional 
benefits rather than by consideration of more distal health con-
sequences [36], increasing the likelihood of nonadherence to 
social distancing [26]. This is of particular concern given that 
the gradual loosening of shelter-in-place measures will increase 
opportunities for AYA to engage in group interactions with 
peers in community settings that may facilitate transmission of 
SARS-CoV-2. Elevated contact rates [23] and increased likeli-
hood of contacts not known by name represent potential chal-
lenges for effective contact tracing among AYA. However, novel 
mobile applications designed to facilitate COVID-19 contact 
tracing may represent an effective and AYA-friendly strategy.

Furthermore, adolescence and young adulthood are character-
ized as times when youth form romantic relationships that can 
be short in duration and at times concurrent. This structure of 
AYA romantic relationships may have implications for the trans-
mission of SARS-CoV-2 among AYA. SARS-CoV-2 has been 
detected in the semen of male patients with active infection and 
after recovery [37] as well as in the vaginal fluid of female pa-
tients with active infection [38]. To date, sexual transmission of 
COVID-19 has not been shown, but sexual contact as a plausible 
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mode of prolonged SARS-CoV-2 transmission after recovery 
from acute infection could warrant a renewed public health focus 
on barrier methods (ie, condoms) for AYA and needs to be ex-
plored further. Given that emerging evidence also indicates the 
presence of SARS-CoV-2 in saliva and feces [39, 40], extragenital 
anatomic sites as potential SARS-CoV-2 reservoirs warrant atten-
tion in efforts to prevent transmission among AYA.

CONCLUSIONS

The United States has initiated a step-wise reopening of the 
economy and public life, including the reopening of schools 
and universities and the hope that there will be adequate op-
portunities for AYA to enter the workforce. AYA have not been 
prioritized as a potential key population in the COVID-19 pan-
demic. Data suggest current estimates may inadequately reflect 
the importance of AYA in accelerating and sustaining COVID-
19 outbreaks. These insights have important implications for 
improving and sustaining the effectiveness of the COVID-19 
response. Specifically, consideration of factors unique to AYA 
should inform the design, communication, and implementa-
tion of control measures.

The United States is moving toward a “new normal,” where 
targeted COVID-19 control measures prioritize vulnerable 
populations as well as potential key populations for the forward 
transmission of SARS-CoV-2, such as AYA. Policymakers and 
public officials have to achieve a difficult balance, maximizing pro-
tection for those at greatest risk of severe infection while also min-
imizing disruptions to the economy and the educational, social, 
vocational, and developmental trajectories of AYA. Consideration 
of the needs of AYA is particularly important given the dispropor-
tionate impact of COVID-19 and the associated response meas-
ures on the lives of racial, ethnic minority, and socioeconomically 
disadvantaged youth, which threatens to exacerbate preexisting 
inequities in health outcomes, employment and overall socioec-
onomic opportunity, and overall AYA life chances. AYA represent 
the future of the United States, and the effectiveness and equity of 
the US response to the COVID-19 pandemic may shape the tra-
jectory of the United States for years to come.
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