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How Common is Long COVID in Children and Adolescents?
Petra Zimmermann, MD, PhD,*†‡§ Laure F. Pittet, MD-PhD,‡§¶ and Nigel Curtis, FRCPCH, PhD‡§‖  

Abstract: In children, the risk of coronavirus disease (COVID) being severe 
is low. However, the risk of persistent symptoms following infection with 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is uncertain 
in this age group, and the features of “long COVID” are poorly character-
ized. We reviewed the 14 studies to date that have reported persistent symp-
toms following COVID in children and adolescents. Almost all the studies 
have major limitations, including the lack of a clear case definition, variable 
follow-up times, inclusion of children without confirmation of SARS-CoV-2 
infection, reliance on self- or parent-reported symptoms without clinical 
assessment, nonresponse and other biases, and the absence of a control 
group. Of the 5 studies which included children and adolescents without 
SARS-CoV-2 infection as controls, 2 did not find persistent symptoms to be 
more prevalent in children and adolescents with evidence of SARS-CoV-2 
infection. This highlights that long-term SARS-CoV-2 infection–associated 
symptoms are difficult to distinguish from pandemic-associated symptoms.
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Children infected with severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) are usually asymptomatic or have 

mild coronavirus disease (COVID) with low rates of hospitaliza-
tion (<2%) or death (<0.03%).1–9 Reported hospitalization rates 
might overestimate severity as many studies do not specify whether 
children are hospitalized with COVID or because of COVID.10 The 
disease burden is higher in adolescents, who are more frequently 
infected and hospitalized than younger children.9

Despite the low-risk that acute COVID poses in children in the 
short term, 2 longer term consequences of SARS-CoV-2 infection 
are of more concern. The first is “pediatric inflammatory multisys-
tem syndrome temporally associated with SARS-CoV-2 (PIMS-TS)” 
or “multisystem inflammatory syndrome in children (MIS-C),” an 
immune-mediated disease that occurs in a small proportion (<0.1%) 
of children 2 to 6 weeks after being infected with SARS-CoV-2.11–20

The second is “long COVID,” also called “post-COVID 
syndrome” or “post-acute sequelae of SARS-CoV-2 (PASC).” 
These terms describe the persisting symptoms following COVID, 

described mainly in adults, affecting the sensory, neurologic, and 
cardiorespiratory systems, as well as mental health.21–23 To date, 
there is no clear definition for this syndrome and no agreement on 
the duration of symptoms that justify the diagnosis, which ranges 
from 4 to 12 weeks after the acute infection. Over 200 symptoms 
have been attributed to long COVID, many of them nonspecific and 
highly prevalent in the general population, such as fatigue, sleep 
disturbance, concentration difficulties, loss of appetite, and muscle 
or joint pain.24–26 In adults, reported risk factors for long COVID 
include female sex, middle age, white ethnicity and comorbidities, 
especially asthma.27–29 There is much less data on long COVID in 
children and adolescents.

The low-risk posed by the acute disease means that 1 of the 
key benefits of COVID vaccination of children and adolescents 
might be to protect them from long COVID. An accurate determi-
nation of the risk of long COVID is therefore crucial in the debate 
about the risks and benefits of vaccination in this age group. Here, 
we review and summarize studies that have reported long COVID 
symptoms in children and adolescents.

STUDIES OF LONG COVID IN CHILDREN AND 
ADOLESCENTS

We identified 14 studies (4 cross-sectional studies,26,30–32 
9 prospective cohort studies,33–41 1 retrospective cohort study42) 
investigating long COVID symptoms in a total of 19,426 children 
and adolescents (Table 1 and Fig. 1; Table, Supplementary Digital 
Content 1, http://links.lww.com/INF/E531). The number of chil-
dren and adolescents in each study varied from 16 to 6804 (median 
330, interquartile range 89–1533). All of the studies were done in 
high-income countries. Case reports, studies which followed chil-
dren after a SARS-CoV-2 infection but did not evaluate symptoms 
of long COVID or studies which did not address predominantly 
children and adolescents were not included.43–50

There is marked heterogeneity between studies, including 
differences in design, inclusion criteria, outcomes, and follow-up 
times (Table 2). Children were evaluated for persistent symptoms 
for varying durations: more than 4 weeks (2 studies),31,36 more 
than 4 and 8 weeks (1 study),35 more than 4 and 12 weeks (2 stud-
ies),34,41 more than 12 weeks (1 study),37 more than 5 months (2 
studies),33,40 and at arbitrary timepoints (6 studies).26,30,32,38,39,42 In 
7 studies, evaluation of symptoms was done only through online 
questionnaires or phone interviews,26,31,32,34–36,40 while 5 studies 
included study visits.30,33,39,41,42

RESULTS OF STUDIES OF LONG COVID IN 
CHILDREN AND ADOLESCENTS

The prevalence of long COVID symptoms varied consid-
erably between studies from 4 to 66%.26,33–38,40–42 There was also a 
large variation in the reported frequency of persistent symptoms. 
The most common reported symptoms were headache (3 to 80%), 
fatigue (3 to 87%), sleep disturbance (2 to 63%), concentration 
difficulties (2 to 81%), abdominal pain (1 to 76%), myalgia or 
arthralgia (1 to 61%), congested or runny nose (1 to 12%), cough 
(1 to 30%), chest tightness or pain (1 to 31%), loss of appetite or 
weight (2 to 50%), disturbed smell or anosmia (3 to 26%), and 
rash (2 to 52%) (Fig. 2; Table, Supplementary Digital Content 1,  
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http://links.lww.com/INF/E531).26,30–42 Four studies reported a much 
higher prevalence of symptoms compared with the other stud-
ies.26,30–32 Of these studies, 3 were done at arbitrary timepoints after 
a SARS-CoV-2 infection.26,30,32 Six studies reported a positive corre-
lation between increasing age,30,35–37,39,40 3 between female sex30,36,37 
and 1 each between allergic diseases40 or worse pre-infection physi-
cal and mental health37 and the prevalence of persisting symptoms.40 

Furthermore, one study found an association between longer hospi-
talization and more severe persistent symptoms, and between PIMS-
TS and a higher prevalence of persistent symptoms.38

A control group was included in only 5 of the 14 studies. 
These 5 studies reported symptoms in children and adolescents 
without evidence of SARS-CoV-2 infection as a comparison 
group.30,34–37 Three of these studies found persistent symptoms to 
be more prevalent in children and adolescents with evidence of a 
SARS-CoV-2 infection.35–37

STRENGTHS AND LIMITATIONS OF STUDIES
The strengths and limitations of the studies are summarized 

in Table 2. Almost all the studies to date on long COVID in children 
and adolescents have major limitations.

The first major limitation is the lack of a clear case definition 
meaning studies have used variable inclusion criteria and follow-up 
times. Some studies included children with self-reported SARS-
CoV-2 infection without laboratory confirmation.31,32 In addition to 
the heterogeneity in inclusion criteria, studies followed up children 

at arbitrary time points and the method of assessment varied. Most 
studies relied on self- or parent-reported symptoms from ques-
tionnaires without clinical assessment and objective parameters, 
such as lung function testing or imaging.26,30–32,34–38,40 Using apps 
or online questionnaires is likely to select participants from higher 
socio-economic background, who have a lower risk of poor out-
comes following SARS-CoV-2 infection.51

A second major limitation is the lack of a control group 
in the majority of studies. In the absence of a control group, it is 
impossible to distinguish symptoms of long COVID from symp-
toms attributable to the pandemic, such as lockdown measures 
(school closures, deprivation of seeing friends or being unable 
to do sports and other activities) or seeing family and friends 
suffering or even dying from COVID. The results from the stud-
ies to date suggest that infection-associated symptoms are not 
necessarily more common or severe than pandemic-associated 
symptoms.30,34 The prevalence of symptoms consistent with long 
COVID, including psychosomatic symptoms, have been consider-
ably higher in children and adolescents since the start of the pan-
demic, and lockdown measures have been shown to have negative 
effects on the well-being and mental health of children and ado-
lescents.52,53 While lockdown measures, including school closures 
decrease SARS-CoV-2 transmission and prevent late manifesta-
tions of COVID, these actions restrict social contact, self-determi-
nation and education, and therefore amplify pandemic-associated 
symptoms.

FIGURE 1.  Proportion of children and adolescents with persistent symptoms after SARS-CoV-2 infection.
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A third important limitation is selection bias as many studies 
had a low response rate (13% in a recent study).37 As those with per-
sisting symptoms might be more likely to respond to surveys, this can 
lead to a substantial overestimation of the prevalence of long COVID. 
Also, as children and adolescents with mild symptoms might not seek 
testing, selection and misclassification bias could also lead to an over-
estimate.

Another limitation is that almost all studies include a wide 
range of age groups. It is likely that the incidence and character-
istics of long COVID vary between adolescents and younger chil-
dren. As the risks and benefits of COVID vaccines differs between 
these age groups, more studies are needed that provide age-specific 
data. Furthermore, none of the studies investigated the impact of 
initial disease severity on the risk of long COVID. Finally, all stud-
ies are likely to have been done before the delta variant becoming 
dominant, which may have a different risk of long COVID.

Adding to the confusion has been the use of the term long 
COVID to encompass those with objective complications of 
COVID (such as pulmonary fibrosis or myocardial dysfunction), 
those with mental health problems,21,22 and those with more sub-
jective and nonspecific symptoms reminiscent of postviral chronic 
fatigue syndrome or myalgic encephalomyelitis. A separation of 
postintensive care syndrome, postviral fatigue syndrome, and long-
term COVID syndrome has been suggested for the adult population 
and could be adopted for children.54

CONCLUSIONS
In summary, the evidence for long COVID in children and ado-

lescents is limited, and all studies to date have substantial limitations or 
do not show a difference between children who had been infected by 

SARS-CoV-2 and those who were not. The absence of a control group 
in the majority of studies makes it difficult to separate symptoms attrib-
utable to long COVID from pandemic-associated symptoms.30,34,36

In light of the large number of children and adolescents 
infected with SARS-CoV-2, the impact of even a low prevalence of 
persisting symptoms will be considerable. However, in the majority of 
studies, symptoms did not persist longer than 12 weeks.33–35,41 Consist-
ent with this, 1 study that did find a difference between cases and con-
trols in persisting symptoms (at 4 weeks post COVID) reported that 
by 8 weeks, most symptoms had resolved, suggesting long COVID 
might be less of a concern in children and adolescents than in adults.35 
Interestingly in one study, more than half of adolescents in the unin-
fected control group reported symptoms at 12 weeks despite only 8% 
reporting symptoms at the time of testing for SARS-CoV-2.37

The  relative scarcity of studies of long COVID and the limita-
tions of those reported to date mean the true incidence of this syn-
drome in children and adolescents remains uncertain. The impact of 
age, disease severity and duration, virus strain, and other factors on 
the risk of long COVID in this age group also remains to be deter-
mined.

In light of the importance of long COVID in the risk-ben-
efit equation for policy decisions on COVID vaccines for chil-
dren and adolescents, further studies to accurately determine the 
risk of long COVID are urgently needed.55 These should include 
rigorous control groups, including children with other infections 
and those admitted to hospital or intensive care for other reasons. 
Longitudinal cohort studies should include regular testing for 
SARS-CoV-2 to confirm infection, meticulous capture of symp-
toms, follow-up times that are both consistent and sufficiently 
long to account for intermittent symptoms, and recording of pre-
existing medical conditions. More research to identify underly-
ing immunological mechanisms of long COVID is also needed.
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