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Abstract

Introduction: Long COVID is a heterogeneous chronic condition, which can have a substantial
impact on daily life of children and adolescents. However, considerable variability in case defi-
nitions across studies limits the comparability and interpretation of the available evidence.
Objective: To identify and synthesize the eligibility criteria used in studies involving children
and adolescents with long COVID and assess their consistency with the World Health Organiza-
tion (WHO) clinical case definition.

Methodology: A systematic methodological review of systematic reviews was conducted by
searching electronic databases from inception to May 2025. Primary studies involving indivi-
duals aged 0-18 years were included. Overlap among reviews was quantified using the Correc-
ted Covered Area (CCA).

Results: Fifteen systematic reviews, comprising 370 primary studies, were identified. After re-
moving overlapping and ineligible records, 86 primary studies were analyzed (CCA = 11%).
Only 3% fully adhered to the WHO definition, 10% were partially consistent, and 87% were
inconsistent. Although 94% required confirmed or probable infection, only 20% required sym-
ptoms to persist for at least 2 months, and just 13% specified symptom persistence for at least
3 months after the onset of COVID-19.

Conclusion: Studies investigating pediatric long COVID use highly heterogeneous eligibility cri-
teria and demonstrate poor adherence to the WHO definition. This variability may compromise
case identification, comparability across studies, and the reliability of epidemiological estima-
tes. Greater methodological standardization of eligibility criteria is needed to improve the qua-
lity and support evidence-based clinical practice, health policy, and healthcare planning for chil-
dren and adolescents with long COVID.
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Resumen

Introduccién: El COVID prolongado es una condicién pediatrica heterogénea, pero la variabili-
dad en sus definiciones de caso limita la comparabilidad de la evidencia disponible.

Objetivo: Identificar los criterios de elegibilidad en estudios sobre COVID prolongado en nifios
y adolescentes, evaluando su concordancia con la definicién clinica de la OMS.

Metodologia: Revision metodolégica sistematica de revisiones sisteméticas (busqueda hasta
mayo de 2025) que incluy6 estudios primarios (0-18 afios). La superposicidn se cuantific6 me-
diante el Corrected Covered Area (CCA).

Resultados: De 15 revisiones (370 estudios primarios), se analizaron 86 estudios unicos (CCA
= 11%). Solo el 3% cumpli6 plenamente la definicion de la OMS, el 10% mostré concordancia
parcial y el 87% fue inconsistente. Aunque el 94% exigid infeccion por SARS-CoV-2 confirmada
o probable, solo el 20% requirié sintomas persistentes de al menos 2 meses, y inicamente el
13% especific6é una duracién minima de 3 meses desde el inicio de la enfermedad.

Conclusioén: Los estudios pediatricos emplean criterios altamente heterogéneos y muestran
baja adherencia a las directrices de la OMS. Esta variabilidad compromete la comparabilidad y
la fiabilidad epidemioldgica, lo que subraya la necesidad de estandarizar los criterios de elegi-
bilidad para guiar las politicas de salud, la planificacion clinica y la atencién sanitaria en esta
poblacién.

Palabras clave
COVID-19 prolongado; pediatria; post-COVID-19; SARS-CoV-2.
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Introduction
___________________________________________________________________________________________________________________________|
Long COVID, also denominated to as post-COVID-19 condition, has emerged as a significant public
health concern following the SARS-CoV-2 pandemic (Greenhalgh et al., 2024). The condition has been
described using multiple terms, including long-duration COVID, chronic COVID, post-COVID-19 syn-
drome, and post-acute sequelae of SARS-CoV-2 infection (Geng et al., 2024; Seo et al., 2024). The Natio-
nal Academies of Sciences, Engineering, and Medicine (NASEM) characterize long COVID “an infection-
associated chronic condition that occurs after SARS-CoV-2 infection and is present for at least 3 months
as a continuous, relapsing and remitting, or progressive disease state that affects one or more organ
systems” (Ely et al., 2024). Similarly, the World Health Organization (WHO) has proposed a clinical case
definition that emphasizes symptom persistence and functional impact but allows substantial flexibility
in symptom presentation (World Health Organization, 2022). As a consequence, long COVID is associa-
ted with a very broad range of symptoms and signs affecting multiple organ systems, including respira-
tory, cardiovascular, gastrointestinal, neurological, and endocrine systems (Seo et al., 2024; Soriano et
al,, 2022; Naldabandian et al., 2021). While this inclusive approach facilitates clinical recognition, it also
poses challenges for consistent case identification in epidemiological research (Hua et al., 2024; Hgeg et
al.,, 2024).

Recognizing the unique challenges of diagnosing post-COVID-19 condition in pediatric populations, the
WHO published a separate clinical case definition for children and adolescents in 2023 (World Health
Organization, 2023). According to the WHO, “Post COVID-19 condition in children and adolescents oc-
curs in individuals with a history of confirmed or probable SARS-CoV-2 infection, when experiencing
symptoms lasting at least 2 months which initially occurred within 3 months of acute COVID-19. Current
evidence suggests that symptoms more frequently reported in children and adolescents with post-CO-
VID-19 condition compared with controls are fatigue, altered smell (anosmia) and anxiety. Other sym-
ptoms have also been reported. Symptoms generally have an impact on everyday functioning such as
changes in eating habits, physical activity, behaviour, academic performance, social functions (interac-
tions with friends, peers, family) and developmental milestones. Symptoms may be new onset following
initial recovery from an acute COVID-19 episode or persist from the initial illness. They may also fluc-
tuate or relapse over time. Workup may reveal additional diagnoses, but this does not exclude the diag-
nosis of post COVID-19 condition” (World Health Organization, 2023).

Despite this effort toward standardization, reported prevalence estimates of post-COVID-19 conditions
in children and adolescents remain highly variable, ranging from as low as 1.6% to as high as 70% across
studies (Chiappini et al., 2023). In larger and more methodologically robust studies, prevalence estima-
tes typically range between 4% and 62%, with most reports converging around 10%-20% within the
first six months following infection (Zimmermann et al., 2021; Rao et al., 2024). Gross et al. (2025) re-
cently reported that long COVID affects 10% to 20% of children with a history of COVID-19. The authors
noted that with almost 6 million US children potentially affected, this prevalence exceeds that of asthma,
the most common chronic health problem in children. Such wide variability suggests that methodologi-
cal factors, rather than true differences in disease occurrence alone, substantially influence reported
estimates (Zimmermann et al.,, 2021).

Compared with adult populations, where clearer patterns of risk factors, symptom clusters, and disease
trajectories have been described (Vivaldi et al. 2023; Hu et al.,, 2025), the epidemiology of long COVID in
children and adolescents remains poorly delineated (Ha, Kim and Ham, 2023). This uncertainty may be
partly attributable to inconsistencies in study eligibility criteria, including variability in infection confir-
mation, symptom duration thresholds, symptom types required for inclusion, and exclusion of pre-exis-
ting conditions (Chiappini et al., 2023; Rao et al., 2024; Hahn et al,, 2023). Inconsistent eligibility defini-
tions can introduce selection bias, misclassification, and limited comparability across studies, thereby
undermining the validity of pooled prevalence estimates and hindering meaningful synthesis of evi-
dence (Benz et al,, 2025; Zetterstrom & Waernbaum, 2022). Moreover, poorly specified or heteroge-
neous eligibility criteria may compromise the external validity of studies, thereby limiting the applica-
bility of their findings to clinical practice, research, and health policy.

The long-term physical, social, educational, and psychological consequences of COVID-19 have the po-
tential to significantly affect the transition of children and adolescents into adulthood (Coughtrey et al.,
2025). Although many characteristics are shared across age groups, long COVID may present differently
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depending on age. School-aged children are more likely to experience symptoms such as difficulty con-
centrating, sleep disturbances, back or neck pain, headache, abdominal pain, and vomiting. In contrast,
adolescents are more likely to present with olfactory and/or gustatory dysfunction, pain-related sym-
ptoms, fatigue, memory impairment, and dizziness. In some children, symptoms may persist without
resolution, whereas others may experience a fluctuating clinical course characterized by alternating pe-
riods of improvement and exacerbation. Furthermore, long COVID may affect any child, even those who
experienced a mild or asymptomatic acute SARS-CoV-2 infection (Gross et al., 2025).

Regarding physical and functional outcomes, children and adolescents with post-COVID-19 condition
may exhibit reduced exercise capacity, decreased inspiratory and peripheral muscle strength, lower le-
vels of physical activity, and greater fatigue compared with healthy individuals. Given these impair-
ments, an individualized, multidisciplinary approach that combines aerobic and resistance training, ins-
piratory muscle training, along with education and strategies for symptom management, should be con-
sidered part of routine care (Goicoechea-Calvo et al., 2025). Consequently, physical exercise is a key
component of long COVID management, offering the potential for significant improvements in pulmo-
nary function, physical activity, and emotional well-being (Du et al., 2025).

However, the effectiveness and generalizability of physical activity and rehabilitation interventions de-
pend on the consistent identification of eligible patients across studies. Without standardized eligibility
criteria, it becomes difficult to compare outcomes across trials or translate findings into evidence-based
clinical guidelines, directly affecting the design of future studies evaluating physical activity and struc-
tured exercise programs as therapeutic strategies in pediatric long COVID. Given these concerns, a sys-
tematic examination of the eligibility criteria used in studies investigating long COVID in children and
adolescents is warranted (Hua et al., 2024; Hgeg et al., 2024), as a clearer understanding of how pedia-
tric cases are defined and selected is essential for interpreting existing evidence, informing healthcare
planning and targeted interventions—including physical activity and exercise-based strategies (McDo-
well et al., 2025)—and improving the design of future research. Therefore, this systematic review aimed
to identify and synthesize the eligibility criteria used in studies involving children and adolescents with
long COVID, assess their consistency with the WHO clinical case definition, and evaluate the extent of
heterogeneity across studies, with the goal of informing greater standardization and enhancing compa-
rability, reproducibility, and epidemiologic inference in this field.

Method
|

Study design

This study was a systematic methodological review conducted to examine the eligibility criteria used in
primary studies investigating long Covid in children and adolescents. We used systematic reviews as a
source to identify relevant primary studies, the unit of analysis for this review was individual primary
studies. The review was conducted in accordance with Cochrane methodological guidance for systema-
tic reviews (Cochrane, 2024) and is reported following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement (Page et al., 2022). The study protocol was pros-
pectively registered in the International Prospective Register of Systematic Reviews (PROSPERO; regis-
tration number CRD 420251062554).

Eligibility criteria
Primary studies were eligible for inclusion if they investigated long COVID or post-COVID-19 condition
in children and adolescents aged 0 to 18 years. This age range was selected in accordance with the WHO

definitions of childhood (birth to 12 years) and adolescence (12 to 18 years) (World Health Organiza-
tion, n.d.). No restrictions were applied regarding study design, setting, year of publication, or language.

Systematic reviews, as sources for identifying primary studies, were eligible when to explicitly address
long Covid or post-COVID-19 condition in pediatric and adolescent populations. Narrative reviews, sco-
ping reviews, editorials, commentaries, and opinion papers were excluded. Systematic reviews and pri-
mary studies that included mixed-age populations were retained only if pediatric-specific eligibility cri-
teria or subgroup data were explicitly reported; otherwise, they were excluded from the main analysis
but documented.
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Search Strategy

A systematic literature search was conducted in MEDLINE (via PubMed), EMBASE (via Elsevier), the
Cochrane Library, and Web of Science from database inception through May 2025. Search strategies
were developed for each database using a combination of controlled vocabulary terms and free-text
keywords related to post-COVID-19 condition and pediatric populations. Searches were restricted to
the title and abstract fields. Reference lists of eligible systematic reviews were manually screened, and
citation tracking was performed using Google Scholar to identify additional relevant systematic reviews.

The core search concepts included terms related to “post-acute COVID-19 syndrome,” “long-Covid,”
“child,” “adolescent,” and “pediatrics.” The search strategies are available in Supplementary Material 1.

Study selection

Selection of systematic reviews was conducted independently by two reviewers using a two-stage pro-
cess. First, duplicate records were removed. Titles and abstracts were screened for relevance, followed
by full-text assessment of potentially eligible articles. Disagreements were resolved through discussion,
with adjudication by a third reviewer when necessary. All records were managed and screened using
Covidence systematic review software. For the selection of primary studies, all primary studies included
in the eligible systematic reviews were retrieved. Full-text assessment of primary studies was conduc-
ted independently by two reviewers to confirm eligibility. Disagreements were resolved by consensus
through discussion.

Data extraction

Data extraction was performed independently by two reviewers using standardized extraction forms,
with discrepancies resolved by consensus. Data extraction occurred in two sequential stages:

Stage 1 - Identification of Primary Studies: From eligible systematic reviews, we extracted review obje-
ctives, inclusion criteria, and references to primary studies.

Stage 2 - Primary Studies: From each eligible primary study, data were extracted on study objectives,
design, population characteristics, and, critically, the eligibility criteria verbatim used to define long CO-
VID.

Methodological quality assessment

The methodological quality of included systematic reviews was assessed using AMSTAR 2.0, a validated
tool comprising 16 items addressing critical and non-critical domains of systematic review quality (Shea
et al, 2007). Each domain was rated as “Yes,” “No,” or “Partial Yes” according to predefined criteria.
Overall confidence in the results of each review was classified as high (no or one non-critical weakness),
moderate (more than one non-critical weakness), low (one critical weakness), or critically low (more
than one critical weakness) based on the presence of critical and non-critical weaknesses, following es-
tablished guidance (Shea et al., 2017). Quality assessments were conducted independently by two re-
viewers.

Data analysis

Overlap of primary studies across systematic reviews was quantified using the corrected covered area
(CCA) method (Pieper et al.,, 2014). Overlap was classified as low (0-5%), moderate (6-10%), high (11-
15%), or very high (>15%) (Pieper et al., 2014).

Eligibility criteria reported in primary studies were evaluated against the 2023 WHO case definition for
post-COVID-19 condition in children and adolescents, which requires: (i) a history of confirmed or pro-
bable SARS-CoV-2 infection; (ii) symptom persistence for at least two months; and (iii) symptom onset
at least three months after acute infection (World Health Organization, 2023). Primary studies were
classified as consistent if all WHO criteria were applied, partially consistent if at least two criteria were
applied, and inconsistent if one or none of the criteria was applied.

Eligibility criteria were categorized independently by two reviewers using conventional content
analysis (Hsieh and Shannon, 2005). Conceptually similar criteria were grouped into broader thematic
categories through iterative comparison and discussion until consensus was reached. The resulting ca-
tegories were summarized using descriptive statistics, including frequencies and proportions. Inclusion
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and exclusion criteria were analyzed separately. Additionally, the number of eligibility domains applied
within each primary study was recorded to characterize the complexity and restrictiveness of case de-
finitions across studies.

Results
[

Review selection

The literature search identified 443 records. After title and abstract screening, 34 full-text articles were
assessed for eligibility. Following full-text evaluation, 15 systematic reviews met the inclusion criteria
and were included in the present study (Figure 1). A list of excluded reviews and reasons for exclusion
are available in Supplementary Material 2.

Figure 1. Flow diagram for selection of systematic reviews.
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Methodological quality of studies

Of the 15 included systematic reviews, 10 were rated as having critically low methodological quality
(Ahmadi et al., 2024; Behnood et al.,, 2022; Behnood et al., 2023; Silva et al., 2024; Mat Hassan et al,,
2023; Jiang et al,, 2023; Lopez-Leon et al.,, 2022; Pellegrino et al., 2022; Putri et al.,, 2025; Martino et al,,
2023), four were classified as low quality (Hirt et al., 2023; Rahmati et al., 2023; Rayner et al., 2024;
Zheng et al,, 2023), and one was rated as high methodological quality (Franco et al., 2022). Detailed
AMSTAR 2.0 assessments and domain-level ratings are available in Supplementary Material 3.

Characteristics of included reviews

The primary focus of the included reviews varied. Most addressed the incidence and prevalence of per-
sistent symptoms following post-COVID-19 condition in children and adolescents (Behnood et al., 2022;
Behnood et al., 2023; Silva et al., 2024; Lopez-Leon et al., 2022; Pellegrino et al., 2022; Putri et al., 2025;
Martino et al, 2023; Zheng et al., 2023), as well as the presence, pattern, and duration of symptoms
(Behnood et al,, 2022; Behnood et al., 2023; Silva et al., 2024; Lopez-Leon et al., 2022; Pellegrino et al.,
2022; Martino et al., 2023). Other reviews focused on long-term clinical characteristics (Jiang et al.,
2023), cardiovascular complications (Ahmadi et al., 2024), risk of new-onset type 1 diabetes (Rahmati
et al., 2023), risk factors for long Covid (Rayner et al., 2024; Zheng et al., 2023), post-acute sequelae of
SARS-CoV-2 infection (Hirt et al., 2023), mental health outcomes (Mat Hassan et al., 2023), and broader
issues related to well-being and recovery (Franco et al., 2022). Collectively, the 15 reviews included a
total of 370 primary studies. Characteristics of the reviews included are available in Supplementary Ma-
terial 4.
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Primary studies identified through reviews

Across the 15 systematic reviews, an overlap rate of 11% was identified using the corrected covered
area (CCA) method, indicating a high degree of overlap among primary studies.

After removal of overlapping records, 148 unique primary studies remained. During data extraction, 60
studies were excluded because they did not specifically address pediatric populations or long-Covid. Of
the remaining studies, 86 primary studies were included in the final analysis of eligibility criteria
(Supplementary Material 5). Two additional studies could not be analyzed due to unavailable eligibility
information, despite repeated attempts to contact the authors (Heching et al., 2022; Messiah et al,,
2022). Reasons for exclusion of primary study included inclusion of adult populations, exclusion of chil-
dren or adolescents, focus on other conditions, or ineligible study designs (e.g., conference abstracts,
letters). Excluded studies and reasons are available in Supplementary Material 6.

Consistency with WHO case definition

When eligibility criteria from the 86 included primary studies were compared with the 2023 WHO case
definition for post-COVID-19 condition in children and adolescents, only 3% of studies were classified
as consistent, 10% as partially consistent, and 87% as inconsistent with the WHO criteria. Specifically,
a history of confirmed or probable SARS-CoV-2 infection was reported in 94% of studies (n = 80). In
contrast, symptom duration of at least two months was required in only 20% of studies (n = 16), and
symptom persistence for at least three months after acute infection was reported in 13% of studies (n
=10).

Categories of eligibility criteria

Across the 86 included primary studies, 10 categories of inclusion criteria and 16 categories of exclusion
criteria were identified.

The most frequently reported inclusion criteria were the history of COVID-19 diagnosis (94%), classifi-
cation as a pediatric population (91%), and age specification (71%). Less frequently reported criteria
included history of hospitalization (26%), time since COVID-19 diagnosis (20%), history of outpatient
or clinical care (17%), presence of long Covid without further specification (13%), clinical or physical
examinations (11%), additional diagnostic tests (5%), and imaging examinations (4%) (Figure 2). The
distribution of inclusion criteria is available in Supplementary Material 7.

Figure 2. Inclusion criteria categories reported in primary studies (data in percentage).
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Exclusion criteria were reported in 42 of the 86 studies. The most common exclusion categories were
diagnosis of other conditions (33%), absence of confirmed COVID-19 diagnosis (28%), diagnosis of mul-
tisystem inflammatory syndrome in children (MIS-C) (21%), and barriers to participation (19%) (Figure
3). Other exclusion criteria included time since infection, asymptomatic infection, age >18 years, incom-
plete data or withdrawal, reinfection, coinfection, vaccination status, need for invasive mechanical ven-
tilation, death, hospitalization for other reasons, use of non-invasive oxygen therapy, and participation
in another study (Figure 3). Frequencies and distributions are available in Supplementary Material 8.
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Figure 3. Exclusion criteria categories reported in primary studies (data in percentage).
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Breadth of eligibility criteria across studies

No primary study incorporated all 10 identified inclusion criteria categories. One study reported 9 of 10
categories (Ashkenazi-Hoffnung et al., 2021), two studies reported 7 categories (Leftin Dobkin et al,,
2021; Palacios et al.,, 2022), two reported 6 categories (Buonsenso et al., 2022; Di Gennaro et al., 2022),
and six reported 5 categories (Buonsenso et al., 2022; Gonzalez-Aumatell et al., 2022; Horikoshi et al.,
2023; Knoke et al,, 2022; Morand et al,, 2022; Tian et al.,, 2022). Twenty-one studies included 4 of the 10
categories (Adler et al.; 2022; Ahn et al.; 2023; Asadi-Pooya et al.; 2021; Asadi-Pooya et al.; 2022; Bloise
etal.; 2022; Bossley et al.; 2022; Bottino et al.; 2021; Buonsenso et al; 2021; Cocciolillo et al; 2022; Erol
etal; 2022; Matteudi T et al., 2021; Morand et al., 2021; Morello et al., 2023; Roge et al., 2021; Rusetsky
etal, 2021; Samuel et al., 2020; Say et al,, 2021; Seery et al.,, 2023; Tarantino et al., 2022; Vizzari et al,,
2022; Werner et al,, 2022). The remaining studies included three or fewer inclusion-criteria categories
(Supplementary Material 7).

Regarding exclusion criteria, only 42 studies reported at least one. No study incorporated all 16 identi-
fied exclusion-criteria categories. The maximum reported was four categories, identified in two studies
(Maddux et al,, 2022; Roge et al., 2021). Ten studies included three categories (Buonsenso et al., 2022;
Buonsenso etal., 2021; Bottino etal., 2021; Di Gennaro et al., 2022; Dumontetal.,, 2022; Fink et al., 2021;
Morello et al., 2023; Powell et al., 2022; Smane et al., 2021; Stephenson et al., 2022}, nine studies inclu-
ded two categories (Balderas et al., 2023; Baptista de Lima et al., 2023; Buonsenso et al., 2021; Castro et
al,, 2021; La Regina et al,, 2022; Matteudi et al,, 2021; Pinto Pereira et al,, 2023; Rao et al., 2022; Seery
et al,, 2023), and 21 studies reported only a single exclusion criterion (Gonzalez-Aumatell et al., 2022;
Knoke et al., 2022; Morand et al., 2022; Akgay et al., 2022; Bergia et al., 2021; Bergia et al., 2022; Blan-
kenburg et al., 2022; Brackel et al., 2021; Clavenna et al., 2022; Cocciolillo et al., 2022; Demirbuga et al,,
2023; Guido et al., 2022; Miller et al., 2022; Nugawela et al., 2022; Pinto Pereira et al,, 2023; Radtke et
al,, 2021; Rusetsky et al., 2021; Samuel et al,, 2020; Sterky et al., 2021; Tarantino et al.,, 2022; Werner et
al,, 2022).

Discussion
___________________________________________________________________________________________________________________________|
In a recent review, Rothensteiner et al. (2024) reported that the prevalence of long Covid appeared to
differ across different pediatric age groups, with teenagers being more commonly affected than younger
children. More recently, Reeder et al. (2026), using data from the Researching COVID to Enhance Reco-
very (RECOVER) pediatric observational cohort study, reported that long COVID in children and adoles-
cents was associated with poorer functional outcomes, including declining academic performance, re-
duced attention, fewer peer interactions, and an increased need for educational services. In this context,
the present systematic methodological review identified low adherence to the WHO clinical definition
oM
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among studies investigating long Covid in children and adolescents. Only two primary studies (Ahn et
al,, 2023; Ashkenazi-Hoffnung et al.,, 2021) fully applied all three WHO-defined criteria, whereas nearly
90% incorporated only one criterion or none. These findings demonstrated substantial inconsistency in
the operationalization of long COVID in children and adolescents across studies and highlight the lack
of standardized approaches to clinical case identification in this population. They further underscore
the need for more standardized definitions, outcome measures, and adequate follow-up duration to in-
form recommendations for improving reporting approaches in future pandemic-related epidemiologi-
cal research. Such improvements would, in turn, accelerate the reliable translation of findings into evi-
dence-based clinical practices and public health policies (Appel et al., 2026).

Analysis of eligibility criteria revealed substantial heterogeneity in the selection of children and adoles-
cents with long Covid. Some criteria appeared redundant or unnecessary when considered alongside
the WHO clinical definition, whereas others reflected attempts to improve case identification through
additional diagnostic procedures. Collectively, the use of incomplete WHO criteria together with hete-
rogeneous supplementary criteria suggests imprecision in diagnostic reliability and limited comparabi-
lity across studies. Importantly, this methodological variability is likely to introduce misclassification
bias by including children and adolescents who do not meet accepted diagnostic criteria or excluding
those who do, thereby affecting the validity of prevalence estimates. Inconsistent eligibility criteria may
also lead to selection bias, as differences in participant inclusion can result in study populations with
distinct ethnicity and clinical characteristics despite being described as having pediatric long Covid.
Consequently, methodological heterogeneity compromises the comparability of observational studies,
as apparently similar populations may be classified differently depending on the eligibility criteria adop-
ted. Differences in prevalence estimates may therefore reflect methodological inconsistencies rather
than true epidemiological variation, limiting comparisons across countries and healthcare systems and
reducing the certainty of evidence synthesis (Appel et al., 2026).

The divergence between the WHO clinical case definition and the eligibility criteria used in primary stu-
dies does not invalidate the existing evidence but highlights the methodological challenges involved in
investigating a heterogeneous and evolving condition in pediatric populations. Although the WHO defi-
nition represents an important global reference, its broad clinical applicability provides limited metho-
dological guidance for epidemiological research. Our review demonstrated that criteria related to pre-
vious SARS-CoV-2 infection and age were widely adopted, whereas temporal aspects, particularly sym-
ptom duration and the interval between acute infection and symptom onset, were frequently over-
looked. The inconsistent application of these temporal criteria may increase the risk of misclassification
by including individuals with transient post-infectious symptoms who do not meet the criteria for per-
sistent post-COVID-19 condition. Furthermore, differences in how study populations are defined may
influence prevalence estimates, hinder comparisons across studies, and limit the interpretation of the
true epidemiological burden of the condition in children and adolescents.

These findings are consistent with previous literature, including the review conducted by Zimmermann
et al. (2021), which highlighted substantial limitations in how pediatric long Covid populations have
been defined. Prior studies frequently relied on self-reported or parent-reported symptoms collected
via questionnaires, often without standardized clinical evaluation or objective corroboration. While
such approaches may be necessary in large-scale or population-based studies, they further amplify he-
terogeneity when eligibility criteria are poorly specified, particularly in younger children who may have
difficulty reporting subjective symptoms. Despite this variability, several eligibility components emer-
ged as potentially relevant across studies, including prior confirmation of SARS-CoV-2 infection, consi-
deration of the temporal relationship between infection and symptom onset, and attention to age-rela-
ted and developmental differences.

Limitations and Recommendations

Additional clinical assessments, imaging, or complementary investigations were variably employed, pri-
marily intended to exclude alternative diagnoses rather than to define long Covid. Furthermore, as men-
tioned above, the inconsistent reporting and application of exclusion criteria may have introduced se-
lection bias and reduced the external validity. Overall, this review highlights a clear gap in methodolo-
gical guidance for defining eligibility criteria in pediatric long COVID research. Although the WHO clini-
cal case definition provides an essential conceptual framework, greater methodological standardization
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is needed to improve diagnostic consistency while maintaining appropriate clinical inclusivity. Standar-
dized eligibility criteria would enhance reproducibility, comparability across studies, and the quality
and interpretability of epidemiological evidence. Therefore, recommendations for future long COVID
research in children and adolescents should go beyond clinical definitions and provide methodological
guidance on participant selection, symptom duration, minimum follow-up periods, confirmation of
SARS-CoV-2 infection, and standardized outcome assessment. Such recommendations would facilitate
multicenter collaborations, improve evidence synthesis, and provide more accurate insights into the
long-term effects of Covid-19 in pediatric population. Future research should also incorporate standar-
dized assessment of physical function and exercise capacity, enabling the development and evaluation
of individualized rehabilitation strategies for this population.

Implications

The rapid emergence and global spread of COVID-19 presented unprecedented challenges for resear-
chers, highlighting a lack of methodology preparedness for collecting epidemiological data (Appel et al,,
2026). In this sense, our findings highlight the need for better screening and standardized definitions to
inform health policy and healthcare planning for affected children and adolescents. A more consistent
approach to case identification may facilitate earlier recognition of long COVID, support evidence-based
clinical decision-making, and improve long-term management through tailored interventions, including
physical activity and rehabilitation programs. Given the growing recognition of the long-term health
burden of pediatric long COVID, governments, healthcare systems, and funding bodies should prioritize
this condition as a major medical and research focus, expand access to multidisciplinary care, and en-
sure that children and adolescents are adequately represented in future research and healthcare plan-
ning (Buonsenso, 2026).

In this context, rehabilitation programs and guidance regarding physical activity may represent relevant
components of care. Evidence from adults with long Covid demonstrated that exercise-based rehabili-
tation is established as an effective strategy for improving physical fitness outcomes. A recent meta-
analysis that included 51 randomized controlled trials showed that exercise training should be priori-
tized for improving cardiopulmonary function and exercise capacity in long Covid, supported by high-
certainty evidence (Tan etal., 2025). Corroborating these findings, another meta-analysis demonstrated
that inspiratory muscle training improved cardiorespiratory outcomes, while multicomponent physical
training improved muscle strength, physical functioning, and fatigue (Correia et al., 2025).

In pediatric populations, however, evidence remains scarce. In a recent narrative review, Caliman-Stur-
dza et al. (2026) synthesized available evidence on post-COVID-19 condition in children and adoles-
cents, emphasizing individualized management provided by a multidisciplinary team, with a focus on
symptom relief and functional rehabilitation. Therapeutic strategies aim to alleviate symptoms and pro-
mote functional recovery through multimodal rehabilitation programs, which typically include graded
exercise and cognitive behavioral therapy and have shown promising results in improving fatigue, men-
tal health, and overall quality of life. A recent prospective, single-center randomized clinical trial eva-
luated individualized online exercise therapy in 14 patients aged 9-17 years with long COVID. After the
intervention, the exercise program appears safe, feasible, and potentially beneficial in the multidiscipli-
nary care of pediatric long COVID, particularly regarding physical function and school participation (Go-
retzki et al., 2026). Although these findings are promising, the small sample size, exploratory single-
center design, the absence of cognitive assessments, and the lack of a non-intervention control group
limit their generalizability, reinforcing the need for larger, multicenter trials before physical activity re-
commendations can be incorporated into standardized pediatric guidelines.

Conclusions
___________________________________________________________________________________________________________________________|
This systematic methodological review identified substantial heterogeneity and limited adherence to
the WHO case definition among studies investigating long COVID in children and adolescents. Most pri-
mary studies diverged from WHO criteria, particularly regarding temporal requirements, limiting com-
parability across studies and increasing the potential for misclassification and selection bias. These met-
hodological inconsistencies hinder a clear understanding of the epidemiology of pediatric long COVID
and underscore the need for standardized eligibility criteria to improve the validity, reproducibility, and
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interpretability of future research, thereby supporting evidence-based clinical decision-making, health
policy development, and the delivery of care for children and adolescents with long COVID.

Acknowledgements

The author Lorenzo Chiesa thanks the HUSM-UFSM/EBSERH and National Council for Scientific and Te-
chnological Development (CNPq).

Financing

This study was financed in part by the Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) - Finance Code 001 - and in part by the National Council for Scientific and Technological Deve-
lopment (CNPq)

Authors’ afilliation

I[sabella Martins de Albuquerque - Universidade Federal de Santa Maria (UFSM)
Ana Carolina Morais Watzlawick - Universidade Federal de Santa Maria (UFSM)
Maisa Silveira - Universidade Federal de Santa Maria (UFSM)

Maria Eduarda V. Stangherlin - Universidade Federal de Santa Maria (UFSM)
Lorenzo Chiesa - Universidade Federal de Santa Maria (UFSM)

Alyssia Hammel Bittencourt - Universidade Federal de Santa Maria (UFSM)
Guilherme S. Nunes - Universidade Federal de Santa Maria (UFSM)

References

Ahmadi, A., Sabri, M. R,, Ghaderian, M., Dehghan, B., Mahdavi, C., & Mohkamkar, N. (2024). Cardiovascu-
lar Complications in Children Post COVID-19: A Systematic Review. Advanced Biomedical Re-
search, 13, 94. https://doi.org/10.4103/abr.abr_319_23

Ahn, B, Choi, S. H,, & Yun, K. W. (2023). Non-neuropsychiatric Long COVID Symptoms in Children Visi-
ting a Pediatric Infectious Disease Clinic After an Omicron Surge. The Pediatric Infectious Disease
Journal, 42(5), e143-e145. https://doi.org/10.1097/INF.0000000000003862

Akcay, E., Cop, E., Ding, G. S., Goker, Z., Parlakay, A. 0., Demirel, B. D., Mutlu, M., & Kirmizi, B. (2022).
Loneliness, internalizing symptoms, and inflammatory markers in adolescent COVID-19 survi-
Vors. Child: care, health and development, 48(6), 1112-1121.
https://doi.org/10.1111/cch.13043

Appel, S., Coughtrey, A. E., Kyrdalen, A., Takeda, A., Newlands, F., Stephenson, T., Shafran, R.,, & Pinto
Pereira, S. M. (2026). Understanding heterogeneity in paediatric long COVID research: an over-
view of reviews and recommendations for future pandemics. BMC Pediatrics, 26, 383.
https://doi.org/10.1186/s12887-026-07276-6

Ashkenazi-Hoffnung, L., Shmueli, E., Ehrlich, S., Ziv, A, Bar-On, O., Birk, E., Lowenthal, A., & Prais, D.
(2021). Long COVID in Children: Observations From a Designated Pediatric Clinic. The Pediatric
Infectious Disease Journal, 40(12), e509-e511.
https://doi.org/10.1097 /INF.0000000000003285

Baptista de Lima, |., Salazar, L., Fernandes, A., Teixeira, C., Marques, L., & Afonso, C. (2023). Long COVID
in Children and Adolescents: A Retrospective Study in a Pediatric Cohort. The Pediatric Infectious
Disease Journal, 42(4), e109-e111. https://doi.org/10.1097 /INF.0000000000003829

Behnood, S. A, Shafran, R, Bennett, S. D., Zhang, A. X. D., 0'Mahoney, L. L., Stephenson, T. |., Ladhani, S.
N., De Stavola, B. L., Viner, R. M., & Swann, O. V. (2022). Persistent symptoms following SARS-

NV

';\“ .;f'zi 37



https://doi.org/10.1097/INF.0000000000003862
https://doi.org/10.1111/cch.13043

2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

CoV-2 infection amongst children and young people: A meta-analysis of controlled and uncon-
trolled studies. The Journal of Infection, 84(2), 158-170.
https://doi.org/10.1016/j.jinf.2021.11.011

Behnood, S., Newlands, F., 0'Mahoney, L., Haghighat Ghahfarokhi, M., Muhid, M. Z., Dudley, ]., Stephen-
son, T., Ladhani, S. N., Bennett, S., Viner, R. M., Bhopal, R., Kolasinska, P., Shafran, R., Swann, 0. V.,
& Takeda, A. (2023). Persistent symptoms are associated with long term effects of COVID-19
among children and young people: Results from a systematic review and meta-analysis of con-
trolled studies. PloS One, 18(12), e0293600. https://doi.org/10.1371/journal.pone.0293600

Benz, L., Mukherjee, R., Wang, R., Arterburn, D., Fischer, H., Lee, C., Shortreed, S. M., & Haneuse, S. (2025).
Adjusting for selection bias due to missing eligibility criteria in emulated target trials. American
Journal of Epidemiology, 194(11), 3126-3139. https://doi.org/10.1093/aje/kwae471

Bergia, M., Sanchez-Marcos, E., Gonzalez-Haba, B., Hernaiz, A. 1., de Ceano-Vivas, M., Garcia Lépez-Hor-
telano, M., Garcia-Garcia, M. L., Jimenez-Garcia, R., & Calvo, C. (2022). Comparative study shows
that 1 in 7 Spanish children with COVID-19 symptoms were still experiencing issues after 12
weeks. Acta Paediatrica (Oslo, Norway: 1992), 111(8), 1573-1582.
https://doi.org/10.1111/apa.16368

Bergia, M., Sanchez-Marcos, E., Gonzalez-Haba, B., Hernaiz, A. 1., de Ceano-Vivas, M., Garcia Lopez-Hor-
telano, M., Garcia Garcia, M. L., Jimenez-Garcia, R., & Calvo, C. (2021). Study of prevalence and
characteristics of long COVID in  Spanish  children.  Research  Square.
https://doi.org/10.21203 /rs.3.rs-1068678/v1

Blankenburg, ]., Wekenborg, M. K., Reichert, ]., Kirsten, C., Kahre, E., Haag, L., Schumm, L., Czyborra, P.,
Berner, R., & Armann, J. P. (2022). Comparison of mental health outcomes in seropositive and
seronegative adolescents during the COVID19 pandemic. Scientific Reports, 12(1), 2246.
https://doi.org/10.1038/s41598-022-06166-y

Bottino, I., Patria, M. F., Milani, G. P., Agostoni, C., Marchisio, P., Lelii, M., Alberzoni, M., Dell'Era, L., Caste-
llazzi, M. L., Senatore, L., Madini, B., Pensabene, M. C., & Rocchi, A. (2021). Can Asymptomatic or
Non-Severe SARS-CoV-2 Infection Cause Medium-Term Pulmonary Sequelae in Children? Fron-
tiers in Pediatrics, 9, 621019. https://doi.org/10.3389/fped.2021.621019

Brackel, C. L. H,, Lap, C. R, Buddingh, E. P., van Houten, M. A, van der Sande, L. ]. T. M., Langereis, E. ].,
Bannier, M. A. G. E,, Pijnenburg, M. W. H., Hashimoto, S., & Terheggen-Lagro, S. W.]. (2021). Pe-
diatric long-COVID: An overlooked phenomenon? Pediatric Pulmonology, 56(8), 2495-2502.
https://doi.org/10.1002 /ppul.25521

Buonsenso D. (2026). Long COVID is here to stay-even in children. The Lancet. Infectious Diseases, 26(2),
112-113. https://doi.org/10.1016/S1473-3099(25)00496-7

Buonsenso, D., Espuny Pujol, F., Munblit, D., Pata, D., McFarland, S., & Simpson, F. K. (2022). Clinical cha-
racteristics, activity levels and mental health problems in children with long coronavirus di-
sease: a survey of 510 children. Future Microbiology, 17(8), 577-588.
https://doi.org/10.2217 /fmb-2021-0285

Buonsenso, D., Munblit, D., De Rose, C., Sinatti, D., Ricchiuto, A., Carfi, A., & Valentini, P. (2021). Prelimi-
nary evidence on long COVID in children. Acta Paediatrica (Oslo, Norway: 1992), 110(7), 2208-
2211. https://doi.org/10.1111/apa.15870

Buonsenso, D., Munblit, D., Pazukhina, E., Ricchiuto, A., Sinatti, D., Zona, M., De Matteis, A., D'Ilario, F.,
Gentilj, C,, Lanni, R,, Rongai, T., Del Balzo, P., Fonte, M. T., Valente, M., Zampino, G., De Rose, C.,
Sigfrid, L., Valentini, P., & FIMP-Roma (2022). Post-COVID Condition in Adults and Children Li-
ving in the Same Household in Italy: A Prospective Cohort Study Using the ISARIC Global Follow-
Up Protocol. Frontiers in Pediatrics, 10, 834875. https://doi.org/10.3389/fped.2022.834875

Caliman-Sturdza, O. A., Gheorghita, R, Lobiuc, A,, Filip, R., Soldanescu, 1., Mangul, S., & Dimian, M. (2026).
Management of long COVID-19 in children and adolescents: From diagnosis to therapeutically
approaches. Annals of Medicine, 58(1), 2642510.
https://doi.org/10.1080/07853890.2026.2642510

Castro, V.M., Gunning, F. M., & Perlis, R. H. (2021). Persistence of neuropsychiatric symptoms associated
with SARS-CoV-2 positivity among a cohort of children and adolescents [Preprint]. medRxiv.
https://doi.org/10.1101/2021.09.28.21264259

Chiappini, E., Pellegrino, R., Nascimento-Carvalho, C. M., & Galli, L. (2023). Recent Insights on Post-COVID
in Pediatrics. The Pediatric Infectious Disease Journal, 42(8), e304-e307.
https://doi.org/10.1097 /INF.0000000000003976

N,
\/ .


https://doi.org/10.21203/rs.3.rs-1068678/v1
https://doi.org/10.21203/rs.3.rs-1068678/v1
https://doi.org/10.3389/fped.2022.834875
https://doi.org/10.1101/2021.09.28.21264259
https://doi.org/10.1101/2021.09.28.21264259

2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Clavenna, A., Francesco, C. D., Maio, L. D., Mauri, L., Narducci, M., Schiro, R., & Bonati, M. (2022). Risk of
Sequelae of COVID-19 in Children Cared for by Primary Care Pediatricians. Indian Pediatrics,
59(1), 87-88. https://doi.org/10.1007 /s13312-022-2427-3

Cocciolillo, F., Di Giuda, D., Morello, R., De Rose, C., Valentini, P., & Buonsenso, D. (2022). Orbito-Frontal
Cortex Hypometabolism in Children With Post-COVID Condition (Long COVID): A Preliminary
Experience. The Pediatric Infectious Disease  Journal, 41(8), 663-665.
https://doi.org/10.1097 /INF.0000000000003578

Cochrane. (2024). Cochrane handbook for systematic reviews of interventions. Retrieved February 24,
2026, from https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current

Correia, A. da C., Ribeiro, F., Amorim, F. F., Giusti, P. R,, Peccin, M. S., & Imoto, A. M. (2025). Effectiveness
of inspiratory muscle training and multicomponent physical training in patients with post-CO-
VID conditions: A systematic review and meta-analysis. Systematic Reviews, 14, 230.
https://doi.org/10.1186/s13643-025-02982-1

Coughtrey, A., Pereira, S. M. P,, Ladhani, S., Shafran, R, & Stephenson, T. (2025). Long COVID in children
and young people: then and now. Current Opinion in Infectious Diseases, 38(5), 487-492.
https://doi.org/10.1097 /QC0.0000000000001136

Demirbuga, A., Hangerli Térin, S., Kaba, 0., Dede, E., Mete Atasever, N., Eryilmaz, C. C, Okay, N. S, &
Somer, A. (2023). COVID-19 Nedeniyle Hastanede Yatan Cocuk Hastalarda Uzun Dénem Etkile-
rin ve Uzamis COVID Sikliginin Degerlendirilmesi [Long COVID in Children: A Pediatric Center
Experience]. Mikrobiyoloji Bulteni, 57(1), 60-70. https://doi.org/10.5578/mb.20239905

Di Gennaro, L., Valentini, P., Sorrentino, S., Ferretti, M. A., De Candia, E., Basso, M., Lancellotti, S., De Cris-
tofaro, R, De Rose, C., Mariani, F., Morello, R., Lazzareschi, 1., Sigfrid, L., Munblit, D., & Buonsenso,
D. (2022). Extended coagulation profile of children with Long Covid: a prospective study. Scien-
tific Reports, 12(1), 18392. https://doi.org/10.1038/s41598-022-23168-y

Du, S, Cui, Z., Xu, X,, Liu, T., & Ye, ]. (2025). Clinical efficacy of exercise in the treatment of post-COVID-
19 syndrome: A systematic review and network meta-analysis. Frontiers in Physiology, 16,
1656713. https://doi.org/10.3389/fphys.2025.1656713

Dumont, R, Nehme, M,, Lorthe, E., De Mestral, C., Richard, V., Baysson, H., Pennacchio, F., Lamour, ]., Se-
maani, C., Zaballa, M. E.,, Pullen, N., Perrin, A., L'Huillier, A. G., Posfay-Barbe, K. M., Guessous, I,
Stringhini, S., & Specchio-COVID19 study group (2022). Persistent symptoms after SARS-CoV-2
infection in children: a cross-sectional population-based serological study. BM] Open, 12(11),
e063504. https://doi.org/10.1136/bmjopen-2022-063504

Ely, E. W., Brown, L. M., Fineberg, H. V., & National Academies of Sciences, Engineering, and Medicine
Committee on Examining the Working Definition for Long Covid (2024). Long Covid Defined. The
New England Journal of Medicine, 391(18), 1746-1753. https://doi.org/10.1056/NE-
JMsb2408466

Fink, T. T., Marques, H. H. S., Gualano, B., Lindoso, L., Bain, V., Astley, C., Martins, F., Matheus, D., Matsuo,
0. M,, Suguita, P, Trindade, V., Paula, C. S. Y., Farhat, S. C. L., Palmeira, P., Leal, G. N., Suzuki, L.,
Odone Filho, V., Carneiro-Sampaio, M., Duarte, A. ]. S,, ... Pereira, M. F. B. (2021). Persistent sym-
ptoms and decreased health-related quality of life after symptomatic pediatric COVID-19: A
prospective study in a Latin American tertiary hospital. Clinics, 76, e3511.
https://doi.org/10.6061/clinics/2021/e3511

Franco, J. V. A, Garegnani, L. 1., Oltra, G. V., Metzendorf, M. L, Trivisonno, L. F,, Sgarbossa, N., Ducks, D.,
Heldt, K., Mumm, R., Barnes, B., & Scheidt-Nave, C. (2022). Short and Long-Term Wellbeing of
Children following SARS-CoV-2 Infection: A Systematic Review. International Journal of Environ-
mental Research and Public Health, 19(21), 14392. https://doi.org/10.3390/ijerph192114392

Geng, L. N., Erlandson, K. M., Hornig, M., Letts, R,, Selvaggi, C., Ashktorab, H., Atieh, O., Bartram, L., Brim,
H., Brosnahan, S. B., Brown, ]., Castro, M., Charney, A., Chen, P., Deeks, S. G., Erdmann, N., Flaher-
man, V. J., Ghamloush, M. A., Goepfert, P., ... Foulkes, A. S. RECOVER Consortium (2025). 2024
Update of the RECOVER-Adult Long COVID Research Index. JAMA, 333(8), 694-700.
https://doi.org/10.1001/jama.2024.24184

Goicoechea-Calvo, A., Coll-Fernandez, R., Navarro Exposito, N., Colomer Giralt, M., Gonzalez-Aumatell, A.,
Méndez-Hernandez, M., Carreras-Abad, C., Pallarés Fontanet, N., Tebe Cordomi, C., Dura Mata, M.
J., & Rodrigo, C. (2025). Effects of Paediatric Post-COVID-19 Condition on Physical Function and
Daily Functioning: A Cross-Sectional Study. Children, 10(12), 1216.
https://doi.org/10.3390/children12091216

N,
\/ »


https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current
https://doi.org/10.1186/s13643-025-02982-1
https://doi.org/10.1186/s13643-025-02982-1
https://doi.org/10.1186/s13643-025-02982-1
https://doi.org/10.1038/s41598-022-23168-y
https://doi.org/10.3389/fphys.2025.1656713
https://doi.org/10.3389/fphys.2025.1656713
https://doi.org/10.6061/clinics/2021/e3511
https://doi.org/10.6061/clinics/2021/e3511
https://doi.org/10.1001/jama.2024.24184
https://doi.org/10.3390/children12091216

2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Gonzalez-Aumatell, A., Bovo, M. V., Carreras-Abad, C., Cuso-Perez, S., Doménech Marsal, E., Coll-Fernan-
dez, R., Goicoechea Calvo, A,, Giralt-Lopez, M., Ensefiat Cantallops, A., Moron-Lopez, S., Martinez-
Picado, J., Sol Ventura, P., Rodrigo, C., & Méndez Hernandez, M. (2022). Social, Academic, and
Health Status Impact of Long COVID on Children and Young People: An Observational, Descrip-
tive, and Longitudinal Cohort Study. Children (Basel, Switzerland), 9(11), 1677.
https://doi.org/10.3390/children9111677

Goretzki, S. C., Bergelt, M., Weis, L., Hojeii, R., Gauf3, G., Gotte, M., Beller, R., Benson, S., Schonecker, A.,
Della Marina, A., Gangfuf3, A., Stehling, F., Pentek, C., von Loewenich, A., Hiihne, T., Held, C., Voigt,
S., Felderhoff-Miiser, U., Schiindeln, M. M., Bruns, N., Eckert, K., Dohna-Schwake, C., & Brasseler,
M. (2026). Individualized online exercise therapy aids recovery in pediatric long-COVID—fin-
dings from an exploratory randomized controlled trial. European Journal of Pediatrics, 185, 54.
https://doi.org/10.1007/s00431-025-06705-5

Greenhalgh, T., Sivan, M., Perlowski, A., & Nikolich, ]. A (2024). Long COVID: a clinical update. Lancet
(London, England), 404(10453), 707-724. https://doi.org/10.1016/S0140-6736(24)01136-X

Gross R. S., Carmilani M., Stockwell M. S. (2025). Long COVID in Young Children, School-Aged Children,
and Teens. JAMA Pediatrics, 179(7), 809. https://doi.org/10.1001/jamapediatrics.2025.1415

Guido, C. A,, Lucidi, F., Midulla, F., Zicari, A. M., Bove, E., Avenoso, F., Amedeo, I., Mancino, E., Nenna, R,,
De Castro, G., Capponi, M., Cinicola, B. L., Brindisi, G., Grisoni, F., Murciano, M., Spalice, A., & Long-
Covid Group of Department of Maternal Sciences (2022). Neurological and psychological effects
oflong COVID in a young population: A cross-sectional study. Frontiers in Neurology, 13,925144.
https://doi.org/10.3389/fneur.2022.925144

Ha, E. K, Kim, J. H,, & Han, M. Y. (2023). Long COVID in children and adolescents: prevalence, clinical
manifestations, and management strategies. Clinical and Experimental Pediatrics, 66(11), 465-
474. https://doi.org/10.3345/cep.2023.00472

Hahn, L. M., Manny, E., Mamede, F., Dhaliwal, G., Chikuma, J., Robinson, ]. L., & Mandhane, P. J. (2023).
Post-COVID-19  Condition in Children. JAMA Pediatrics, 177(11), 1226-1228.
https://doi.org/10.1001/jamapediatrics.2023.3239 (Retraction published JAMA Pediatr. 2024
Oct 1;178(10):1085-1086. doi: 10.1001 /jamapediatrics.2024.2996.)

Heching, H. ], Goyal, A., Harvey, B., Malloy-Walton, L., Follansbee, C., Mcintosh, A., & Forsha, D. (2022).
Electrocardiographic changes in non-hospitalised children with COVID-19. Cardiology in the
Young, 32(12), 1910-1916. https://doi.org/10.1017/5S1047951121005138

Hirt, ., Janiaud, P., Gloy, V. L., Schandelmaier, S., Pereira, T. V., Contopoulos-loannidis, D., Goodman, S. N,,
loannidis, J., Munkholm, K., & Hemkens, L. G. (2023). Robustness of reported postacute health
outcomes in children with SARS-CoV-2 infection: a systematic review. Archives of Disease in
Childhood, 108(6), 498-505. https://doi.org/10.1136/archdischild-2022-324455

Hgeg, T. B., Ladhani, S., & Prasad, V. (2024). How methodological pitfalls have created widespread mi-
sunderstanding about long COVID. BM] Evidence-Based Medicine, 29(3), 142-146.
https://doi.org/10.1136/bmjebm-2023-112338

Horikoshi, Y., Shibata, M., Funakoshi, H., Baba, S., & Miyama, S. (2023). Post coronavirus disease 2019
condition in children at a children's hospital in Japan. Pediatrics International: official journal of
the Japan Pediatric Society, 65(1), e15458. https://doi.org/10.1111/ped.15458

Hsieh H.F. & Shannon S.E. (2005). Three approaches to qualitative content analysis. Qualitative Health
Research, 15(9), 1277-1288. https://doi.org/10.1177/1049732305276687

Hu, M., Song, T., Gong, Z., Che, Q., Guo, |, Chen, L., Zhang, H., Li, H., Liang, N., Zhao, G., Wang, Y., Shi, N., &
Liu, B. (2025). Symptom Trajectories and Clinical Subtypes in Post-COVID-19 Condition: Syste-
matic Review and Clustering Analysis. /MIR Public Health and Surveillance, 11, e72221.
https://doi.org/10.2196/72221

Hua, M. ]., Butera, G., Akinyemi, O., & Porterfield, D. (2024). Biases and limitations in observational stu-
dies of Long COVID prevalence and risk factors: A rapid systematic umbrella review. PloS One,
19(5), e0302408. https://doi.org/10.1371/journal.pone.0302408

Jamaica Balderas, L. M. D. C., Navarro Fernandez, A., Dragustinovis Garza, S. A., Orellana Jerves, M. L, Solis
Figueroa, W. E., Koretzky, S. G., Marquez Gonzalez, H., Klinder Kliinder, M., Espinosa, J. G., Nieto
Zermeiio, ., Villa Guillén, M., Rosales Uribe, R. E., & Olivar Lépez, V. (2023). Long COVID in chil-
dren and adolescents: COVID-19 follow-up results in third-level pediatric hospital. Frontiers in
Pediatrics, 11, 1016394. https://doi.org/10.3389 /fped.2023.1016394

NV

}K‘« “:,(,i’ 40


https://doi.org/10.3390/children9111677
https://doi.org/10.1016/S0140-6736(24)01136-X
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1111/ped.15458
https://doi.org/10.1177/1049732305276687

2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Jiang, L., Li, X,, Nie, ], Tang, K., & Bhutta, Z. A. (2023). A Systematic Review of Persistent Clinical Features
After SARS-CoV-2 in the Pediatric Population. Pediatrics, 152(2), e2022060351.
https://doi.org/10.1542 /peds.2022-060351

Knoke, L., Schlegtendal, A., Maier, C., Eitner, L., Liicke, T., & Brinkmann, F. (2022). Pulmonary Function
and Long-Term Respiratory Symptoms in Children and Adolescents After COVID-19. Frontiers in
Pediatrics, 10,851008. https://doi.org/10.3389 /fped.2022.851008

La Regina, D. P., Pepino, D., Nenna, R,, lovine, E., Mancino, E., Andreoli, G., Zicari, A. M., Spalice, A., Midulla,
F., & On Behalf Of The Long Covid Research Group (2022). Pediatric COVID-19 Follow-Up with
Lung Ultrasound: A Prospective Cohort Study. Diagnostics (Basel, Switzerland), 12(9), 2202.
https://doi.org/10.3390/diagnostics12092202

Leftin Dobkin, S. C., Collaco, J. M., & McGrath-Morrow, S. A. (2021). Protracted respiratory findings in
children post-SARS-CoV-2 infection. Pediatric  Pulmonology, 56(12), 3682-3687.
https://doi.org/10.1002 /ppul.25671

Lopez-Leon, S., Wegman-Ostrosky, T., Ayuzo Del Valle, N. C., Perelman, C., Sepulveda, R., Rebolledo, P. A,
Cuapio, A, & Villapol, S. (2022). Long-COVID in children and adolescents: a systematic review
and meta-analyses. Scientific reports, 12(1), 9950. https://doi.org/10.1038/s41598-022-13495-
5

Maddux, A. B., Berbert, L., Young, C. C., Feldstein, L. R., Zambrano, L. D., Kucukak, S., Newhams, M. M.,
Miller, K., FitzGerald, M. M., He, ]., Halasa, N. B., Cvijanovich, N. Z., Loftis, L. L., Walker, T. C., Sch-
wartz, S. P, Gertz, S. ], Tarquinio, K. M., Fitzgerald, J. C., Kong, M., Schuster, J. E,, ... Overcoming
COVID-19 Investigators (2022). Health Impairments in Children and Adolescents After Hospita-
lization for Acute COVID-19 or MIS-C. Pediatrics, 150(3), e2022057798.
https://doi.org/10.1542 /peds.2022-057798

Martino, L., Morello, R., De Rose, C., & Buonsenso, D. (2023). Persistent respiratory symptoms associated
with post-Covid condition (Long Covid) in children: a systematic review and analysis of current
gaps and future perspectives. Expert Review of Respiratory Medicine, 17(10), 837-852.
https://doi.org/10.1080/17476348.2023.2271836

Mat Hassan, N., Salim, H. S., Amaran, S., Yunus, N. I, Yusof, N. A,, Daud, N., & Fry, D. (2023). Prevalence of
mental health problems among children with long COVID: A systematic review and meta-
analysis. PloS One, 18(5), e0282538. https://doi.org/10.1371/journal.pone.0282538

Matteudi, T., Luciani, L., Fabre, A., Minodier, P., Boucekine, M., Bosdure, E., Dubus, ]. C., Colson, P., Chabrol,
B., & Morand, A. (2021). Clinical characteristics of paediatric COVID-19 patients followed for up
to 13 months. Acta Paediatrica (Oslo, Norway: 1992), 110(12), 3331-3333.
https://doi.org/10.1111/apa.16071

McDowell], C. P, Tyner, B, Shrestha, S., McManus, L., Comaskey, F., Harrington, P., Walsh, K. A., O'Neill,
M., & Ryan, M. (2025). Effectiveness and tolerance of exercise interventions for long COVID: a
systematic review of randomised controlled trials. BMJ] Open, 15(3), e082441.
https://doi.org/10.1136 /bmjopen-2023-082441

Messiah, S. E., Hao, T., DeSantis, S. M., Swartz, M. D., Talebi, Y., Kohl, H. W., 3rd, Zhang, S., Valerio-Shewma-
ker, M., Yaseen, A, Kelder, S. H., Ross, ., Gonzalez, M. 0., Wy, L., Padilla, L. N, Lopez, K. R,, Lakey,
D., Shuford, J. A., Pont, S. J., & Boerwinkle, E. (2022). Comparison of Persistent Symptoms Follo-
wing SARS-CoV-2 Infection by Antibody Status in Nonhospitalized Children and Adolescents. The
Pediatric Infectious Disease Journal, 41(10), e409-e417.
https://doi.org/10.1097 /INF.0000000000003653

Miller, F,, Nguyen, D. V., Navaratnam, A. M., Shrotri, M., Kovar, ]., Hayward, A. C., Fragaszy, E., Aldridge, R.
W., Hardelid, P., & VirusWatch Collaborative (2022). Prevalence and Characteristics of Persistent
Symptoms in Children During the COVID-19 Pandemic: Evidence From a Household Cohort
Study in England and Wales. The Pediatric Infectious Disease Journal, 41(12), 979-984.
https://doi.org/10.1097 /INF.0000000000003715

Morand, A., Campion, J. Y., Lepine, A., Bosdure, E., Luciani, L., Cammilleri, S., Chabrol, B., & Guedj, E.
(2022). Similar patterns of [18F]-FDG brain PET hypometabolism in paediatric and adult patients
with long COVID: a paediatric case series. European Journal of Nuclear Medicine and Molecular
Imaging, 49(3), 913-920. https://doi.org/10.1007/s00259-021-05528-4

N,
‘K%ﬁ{i 41



2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Morello, R., Mariani, F., Mastrantoni, L., De Rose, C., Zampino, G., Munblit, D., Sigfrid, L., Valentini, P., &
Buonsenso, D. (2023). Risk factors for post-COVID-19 condition (Long Covid) in children: a pros-
pective cohort study. EClinicalMedicine, 59, 101961.
https://doi.org/10.1016/j.eclinm.2023.101961

Nalbandian, A., Sehgal, K., Gupta, A.,, Madhavan, M. V., McGroder, C., Stevens, ]. S., Cook, . R.,, Nordvig, A.
S., Shalev, D., Sehrawat, T. S., Ahluwalia, N., Bikdeli, B., Dietz, D., Der-Nigoghossian, C., Liyanage-
Don, N,, Rosner, G. F.,, Bernstein, E. ], Mohan, S., Beckley, A. A, Seres, D. S,, ... Wan, E. Y. (2021).
Post-acute COVID-19 syndrome. Nature Medicine, 27(4), 601-615.
https://doi.org/10.1038/s41591-021-01283-z

Nugawela, M. D., Stephenson, T., Shafran, R., De Stavola, B. L., Ladhani, S. N., Simmons, R., McOwat, K,
Rojas, N., Dalrymple, E., Cheung, E. Y., Ford, T., Heyman, I, Crawley, E., & Pinto Pereira, S. M.
(2022). Predictive model for long COVID in children 3 months after a SARS-CoV-2 PCR test. BMC
Medicine, 20(1), 465. https://doi.org/10.1186/s12916-022-02664-y

Page, M. ].,, McKenzie, ]. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C.,, Mulrow, C. D., Shamseer, L., Tetzlaff,
J. M., AKkl, E. A, Brennan, S. E., Chou, R,, Glanville, J., Grimshaw, ]. M., Hrébjartsson, A., Lalu, M. M.,
Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., ... Moher, D. (2022). A declaracdo PRISMA 2020:
diretriz atualizada para relatar revisdes sistemdticas* [Journal articles].
https://doi.org/10.26633/RPSP.2022.112

Palacios, S., Krivchenia, K., Eisner, M., Young, B., Ramilo, 0., Mejias, A., Lee, S., & Kopp, B. T. (2022). Long-
term pulmonary sequelae in adolescents post-SARS-CoV-2 infection. Pediatric Pulmonology,
57(10), 2455-2463. https://doi.org/10.1002 /ppul.26059

Pellegrino, R., Chiappini, E., Licari, A,, Galli, L., & Marseglia, G. L. (2022). Prevalence and clinical presen-
tation of long COVID in children: a systematic review. European Journal of Pediatrics, 181(12),
3995-4009. https://doi.org/10.1007 /s00431-022-04600-x

Pieper, D., Antoine, S. L., Mathes, T., Neugebauer, E. A., & Eikermann, M. (2014). Systematic review finds
overlapping reviews were not mentioned in every other overview. Journal of Clinical Epide-
miology, 67(4), 368-375. https://doi.org/10.1016/j.jclinepi.2013.11.007

Pinto Pereira, S. M., Nugawela, M. D., Rojas, N. K., Shafran, R., McOwat, K., Simmons, R., Ford, T., Heyman,
I, Ladhani, S. N., Cheung, E. Y., Fox-Smith, L., Dalrymple, E., & Stephenson, T. (2023). Post-COVID-
19 condition at 6 months and COVID-19 vaccination in non-hospitalised children and young peo-
ple. Archives of Disease in Childhood, 108(4), 289-295. https://doi.org/10.1136/archdischild-
2022-324656

Pinto Pereira, S. M., Shafran, R., Nugawela, M. D., Panagi, L., Hargreaves, D., Ladhani, S. N., Bennett, S. D.,
Chalder, T., Dalrymple, E., Ford, T., Heyman, 1., McOwat, K., Rojas, N. K,, Sharma, K., Simmons, R.,
White, S. R, & Stephenson, T. (2023). Natural course of health and well-being in non-hospitalised
children and young people after testing for SARS-CoV-2: a prospective follow-up study over 12
months. The Lancet Regional Health. Europe, 25, 100554. https://doi.org/10.1016/j.]a-
nepe.2022.100554

Powell, A. W,, Statile, C. ], Madsen, N. L., Divanovic, A. A, & Lang, S. M. (2022). The low incidence of
clinically significant heart disease in school-age children following COVID-19. Baja incidencia de
cardiopatia clinicamente significativa en nifios en edad escolar tras padecer COVID-19. Archivos
Argentinos de Pediatria, 120(1), 54-58. https://doi.org/10.5546/aap.2022.eng.54

Putri, N. D., Laksanawati, L. S., Husada, D., Kaswandani, N., Prayitno, A., Triasih, R., Hidayati, I. S., Asih, R,,
Nurhariansyah, R., Cathleen, F., Ocviyanti, D., Hadinegoro, S. R,, Pelicci, D., Bines, J., & Graham, S.
M. (2025). A systematic review of post COVID-19 condition in children and adolescents: Gap in
evidence from low-and -middle-income countries and the impact of SARS-COV-2 variants. PloS
One, 20(3), e0315815. https://doi.org/10.1371 /journal.pone.0315815

Radtke, T., Ulyte, A, Puhan, M. A,, & Kriemler, S. (2021). Long-term Symptoms After SARS-CoV-2 Infec-
tion in Children and Adolescents. JAMA, 326(9), 869-871. Advance online publication.
https://doi.org/10.1001/jama.2021.11880

Rahmati, M., Yon, D. K,, Lee, S. W., Udeh, R., McEVoy, M., Kim, M. S,, Gyasi, R. M., Oh, H., Lopez Sanchez, G.
F. Jacob, L, Li, Y., Koyanagi, A., Shin, ]. I., & Smith, L. (2023). New-onset type 1 diabetes in children
and adolescents as postacute sequelae of SARS-CoV-2 infection: A systematic review and meta-
analysis of cohort studies. Journal of Medical Virology, 95(6), e28833.
https://doi.org/10.1002/jmv.28833

N,
‘K%ﬁ{i 42



2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Rao, S, Gross, R. S, Mohandas, S, Stein, C. R., Case, A, Dreyer, B., Pajor, N. M., Bunnell, H. T., Warburton,
D., Berg, E., Overdevest, ]. B., Gorelik, M., Milner, ]., Saxena, S., Jhaveri, R, Wood, ]. C., Rhee, K. E,,
Letts, R.,, Maughan, C., Guthe, N., ... Stockwell, M. S. (2024). Postacute Sequelae of SARS-CoV-2 in
Children. Pediatrics, 153(3), e2023062570. https://doi.org/10.1542 /peds.2023-062570

Rao, S, Lee, G. M., Razzaghi, H., Lorman, V., Mejias, A., Pajor, N. M., Thacker, D., Webb, R., Dickinson, K.,
Bailey, L. C., Jhaveri, R., Christakis, D. A.,, Bennett, T. D., Chen, Y., & Forrest, C. B. (2022). Clinical
Features and Burden of Postacute Sequelae of SARS-CoV-2 Infection in Children and Adoles-
cents. JAMA Pediatrics, 176(10), 1000-1009. https://doi.org/10.1001/jamapedia-
trics.2022.2800

Rayner, D. G, Wang, E,, Su, C,, Patel, O. D., Aleluya, S., Giglia, A, Zhu, E., & Siddique, M. (2024). Risk factors
for long COVID in children and adolescents: a systematic review and meta-analysis. World Jour-
nal of Pediatrics, 20(2), 133-142. https://doi.org/10.1007 /s12519-023-00765-z

Reeder, H. T., Kleinman, L. C., Stockwell, M. S., Thaweethai, T., Pant, D. B., Rhee, K. E,, Jernigan, T. L.,
Snowden, ]. N,, Salisbury, A. L., Kinser, P. A., Milner, ]. D., Tantisira, K. G., Warburton, D., Mohandas,
S., Wood, ]. C, Fitzgerald, M. L., Carmilani, M., Krishnamoorthy, A., Foulkes, A. S,, ... Gross, R. S.
RECOVER-Pediatrics Consortium (2026). School Difficulties and Long COVID in Children and
Adolescents. Academic Pediatrics, 26(5), 103314. https://doi.org/10.1016/j.acap.2026.103314

Roge, I, Smane, L., Kivite-Urtane, A., Pucuka, Z., Racko, I, Klavina, L., & Pavare, J. (2021). Comparison of
Persistent Symptoms After COVID-19 and Other Non-SARS-CoV-2 Infections in Children. Fron-
tiers in Pediatrics, 9, 752385. https://doi.org/10.3389/fped.2021.752385

Rothensteiner, M., Leeb, F., Gotzinger, F., Tebruegge, M., & Zacharasiewicz, A. (2024). Long COVID in
Children and Adolescents: A Critical Review. Children (Basel, Switzerland), 11(8), 972.
https://doi.org/10.3390/children11080972

Rusetsky, Y., Meytel, 1., Mokoyan, Z., Fisenko, A., Babayan, A., & Malyavina, U. (2021). Smell Status in
Children Infected with SARS-CoV-2. The Laryngoscope, 131(8), E2475-E2480.
https://doi.org/10.1002 /lary.29403

Samuel, S., Friedman, R. A,, Sharma, C., Ganigara, M., Mitchell, E., Schleien, C., & Blaufox, A. D. (2020).
Incidence of arrhythmias and electrocardiographic abnormalities in symptomatic pediatric pa-
tients with PCR-positive SARS-CoV-2 infection, including drug-induced changes in the corrected
QT interval. Heart Rhythm, 17(11), 1960-1966. https://doi.org/10.1016/j.hrthm.2020.06.033

Seery, V., Raiden, S., Penedo, ]. M. G., Borda, M., Herrera, L., Uranga, M., Marcé Del Pont, M., Chirino, C.,
Erramuspe, C., Alvarez, L. S, Lenoir, M., Morales, L. D., Davenport, C., Huespe Auchter, S., Mon-
salvo, L., Sastoque, L., Gavazzi, M., Russo, C., Sananez, 1., Pando, M. L. A, ... Arruvito, L. (2023).
Persistent symptoms after COVID-19 in children and adolescents from Argentina. International
Journal of Infectious Diseases: IJID: official publication of the International Society for Infectious
Diseases, 129, 49-56. https://doi.org/10.1016/j.ijid.2023.01.031

Seo, ]. W, Kim, S. E,, Kim, Y., Kim, E. ], Kim, T, Kim, T., Lee, S. H., Lee, E., Lee, ]., Seo, Y. B., Jeong, Y. H., Jung,
Y. H,, Choi, Y. ], & Song, ]. Y. (2024). Updated Clinical Practice Guidelines for the Diagnosis and
Management of Long COVID. Infection & Chemotherapy, 56(1), 122-157.
https://doi.org/10.3947 /ic.2024.0024

Shea, B. ], Grimshaw, J. M., Wells, G. A., Boers, M., Andersson, N., Hamel, C., Porter, A. C., Tugwell, P.,
Moher, D., & Bouter, L. M. (2007). Development of AMSTAR: a measurement tool to assess the
methodological quality of systematic reviews. BMC Medical Research Methodology, 7, 10.
https://doi.org/10.1186/1471-2288-7-10

Shea, B. ], Reeves, B. C., Wells, G., Thuku, M., Hamel, C., Moran, J., Moher, D., Tugwell, P., Welch, V.,
Kristjansson, E., & Henry, D. A. (2017). AMSTAR 2: a critical appraisal tool for systematic reviews
that include randomised or non-randomised studies of healthcare interventions, or both. BMJ
(Clinical Research ed.), 358, j4008. https://doi.org/10.1136/bmj.j4008

Silva, M. M. D., Benites, M. N., Castro, Y. M., Moura, P. V., & Zhang, L. (2024). Prevalence of symptoms of
post-COVID-19 condition (long COVID) in children hospitalized with COVID-19: A systematic re-
view of observational studies. Pediatric  Pulmonology, 59(12), 3159-3169.
https://doi.org/10.1002 /ppul.27257

Smane, L., Roge, I, Pucuka, Z., & Pavare, ]J. (2021). Clinical features of pediatric post-acute COVID-19: a
descriptive retrospective follow-up study. Italian Journal of Pediatrics, 47(1), 177.
https://doi.org/10.1186/s13052-021-01127-z

N,
‘K%ﬁ'{i 43



2026 (Noviembre), Retos, 84, 28-45 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Soriano, |J. B., Murthy, S., Marshall, ]. C., Relan, P., Diaz, ]. V., & WHO Clinical Case Definition Working
Group on Post-COVID-19 Condition (2022). A clinical case definition of post-COVID-19 condition
by a Delphi consensus. The Lancet. Infectious Diseases, 22(4), e102-el07.
https://doi.org/10.1016/S1473-3099(21)00703-9

Stephenson, T., Pinto Pereira, S. M., Shafran, R., de Stavola, B. L., Rojas, N., McOwat, K., Simmons, R., Za-
vala, M., 0'Mahoney, L., Chalder, T., Crawley, E., Ford, T. J., Harnden, A., Heyman, 1., Swann, 0.,
Whittaker, E., CLoCk Consortium, & Ladhani, S. N. (2022). Physical and mental health 3 months
after SARS-CoV-2 infection (long COVID) among adolescents in England (CLoCk): a national mat-
ched cohort study. The Lancet. Child & Adolescent Health, 6(4), 230-239.
https://doi.org/10.1016/S2352-4642(22)00022-0

Sterky, E., Olsson-Akefeldt, S., Hertting, O., Herlenius, E., Alfven, T., Ryd Rinder, M., Rhedin, S., & Hilden-
wall, H. (2021). Persistent symptoms in Swedish children after hospitalisation due to COVID-19.
Acta Paediatrica (Oslo, Norway: 1992),110(9), 2578-2580. https://doi.org/10.1111/apa.15999

Tan, C., Meng, J., Dai, X,, He, B, Liu, P, Wu, Y,, Xiong, Y., Yin, H.,, Wang, S., & Gao, S. (2025). Effects of
therapeutic interventions on long COVID: A meta-analysis of randomized controlled trials. eCli-
nicalMedicine, 87, 103412. https://doi.org/10.1016/j.eclinm.2025.103412

Tarantino, S., Graziano, S., Carducci, C., Giampaolo, R., & Grimaldi Capitello, T. (2022). Cognitive Difficul-
ties, Psychological Symptoms, and Long Lasting Somatic Complaints in Adolescents with Pre-
vious SARS-CoV-2 Infection: A Telehealth Cross-Sectional Pilot Study. Brain Sciences, 12(8), 969.
https://doi.org/10.3390/brainsci12080969

Tian, X,, Bai, Z., Cao, Y., Liu, H,, Liu, D., Liu, W, & Li, ]J. (2022). Evaluation of Clinical and Immune Responses
in Recovered Children with Mild COVID-19. Viruses, 14(1), 85.
https://doi.org/10.3390/v14010085

Vivaldi, G., Pfeffer, P. E., Talaei, M., Basera, T. ]., Shaheen, S. 0., & Martineau, A. R. (2023). Long-term
symptom profiles after COVID-19 vs other acute respiratory infections: an analysis of data from
the COVIDENCE UK study. EClinicalMedicine, 65, 102251.
https://doi.org/10.1016/j.eclinm.2023.102251

Werner, S., Doerfel, C,, Biedermann, R., Lorenz, M., Rasche, M., Proquitté, H., Newman, L., & Vilser, D.
(2022). The CSHQ-DE Questionnaire Uncovers Relevant Sleep Disorders in Children and Adoles-
cents with Long COVID. Children (Basel, Switzerland), 9(9), 1419. https://doi.org/10.3390/chil-
dren9091419

World Health Organization. (2023). A clinical case definition for post COVID-19 condition in children and
adolescents by expert consensus (16 February 2023). https://www.who.int/publica-
tions/i/item/WHO0-2019-nCoV-Post_COVID-19_condition-CA-Clinical_case_definition-2023.1

Zetterstrom, S., & Waernbaum, . (2022). Selection bias and multiple inclusion criteria in observational
studies. Epidemiologic Methods, 11(1). https://doi.org/10.1515/em-2022-0108

Zheng, Y. B, Zeng, N., Yuan, K, Tian, S. S, Yang, Y. B,, Gao, N., Chen, X., Zhang, A. Y., Kondratiuk, A. L., Shi,
P. P, Zhang, F,, Sun, ], Yue, ]. L., Lin, X,, Shi, L., Lalvani, A., Shi, ]., Bao, Y. P., & Lu, L. (2023). Preva-
lence and risk factor for long COVID in children and adolescents: A meta-analysis and systematic
review. Journal of  Infection and Public Health, 16(5), 660-672.
https://doi.org/10.1016/j.jiph.2023.03.005

Zimmermann, P., Pittet, L. F., & Curtis, N. (2021). How Common is Long COVID in Children and Adoles-
cents? The Pediatric Infectious Disease Journal, 40(12), e482-e487.
https://doi.org/10.1097 /INF.0000000000003328

NV

}K:& “:,(,i’ 44


https://doi.org/10.1111/apa.15999
https://doi.org/10.1515/em-2022-0108

2026 (Noviembre), Retos, 84, 28-45

ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Authors' and translators' details:

Isabella Martins de Albuquerque
Ana Carolina Morais Watzlawick
Maisa Silveira
Maria Eduarda V. Stangherlin
Lorenzo Chiesa
Alyssia Hammel Bittencourt
Guilherme S. Nunes

NV

.y

isabella@ufsm.br
anacarolinawatzlawick@hotmail.com
maisa.silveira00@gmail.com
mevicturino@gmail.com
lorenzochiesa27 @gmail.com
alyssiabittencourt@gmail.com
guilherme.nunes@ufsm.br

45

Author
Author
Author
Author
Author
Author
Author

* 2024



