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Abstract

Background: SARS-CoV-2 infection in the pediatric age group has a milder course than in adults, but in some cases
even children may present with severe forms or develop long-term consequences. The aim of this study was to
analyze the clinical features, long-term effects, lifestyle changes and psychological effects of SARS-CoV-2 infection in a
pediatric sample of the Italian population.

Methods: We conducted a telephone survey among 3075 children infected with SARS-CoV-2 in the Latina Local
Health Authority. Outcomes included: clinical features of infection, long-term symptoms, lifestyle changes and emo-
tional symptoms during the illness. The information obtained was automatically linked to a spreadsheet and analyzed.

Results: One thousand four hundred thirteen children agreed to participate in the study; the mean age was
112.8£21.9 months. Children were infected mainly inside familial clusters (59.6%; n=842); 99% (n = 1399) of children
were asymptomatic or exhibited mild symptoms. 20% (n = 259) of children experienced long-term symptoms; risk
factors were: older age, higher body mass index and longer duration of infection.

Throughout the period of infection, children spent most of the time on devices like tv-video, social media and mobile
phone for non-educational activities. 58.8% (n = 620) of parents expressed a negative opinion about distance learn-
ing. Finally, we observed that 49,6% (n =532) of children experienced psychological symptoms during quarantine
period.

Conclusion: Despite a lower susceptibility to COVID-19 in children, it is important to keep the focus high in children,
both because of the possible long symptoms after infection and the impact on a children’s mental and physical
health due to pandemic. We believe that the return to school or other extracurricular activities are important to cor-
rect some of the risk factors for the long COVID syndrome, as obesity, and to limit the cultural damage generated by
distance learning and psychological effects related to restrictive measures.

*Correspondence: silvia.bloise1989@gmail.com

! Dipartimento Materno Infantile E Di Scienze Urologiche, Sapienza Universita
Di Roma, UOC Di Pediatria e NeonatologiaOspedale Santa Maria Goretti, Polo
Pontino, Rome, Lazio, Italy

Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-2853-8318
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13052-022-01270-1&domain=pdf

Bloise et al. Italian Journal of Pediatrics (2022) 48:79

Page 2 of 12

[ Keywords: Long COVID, Children, Risk factors, Psychological effects J

Background

The 2019 novel coronavirus disease (COVID-19) was
officially declared as a public health emergency of
international concern in March 2020 [1]. Despite the
implementation of preventive strategies to contain the
infection, millions of people were infected by SARS-
CoV-2 and millions of deaths have been recorded all
over the world [2].

Most of the early published studies focused mainly
on the characteristics of the disease in the adult and
elderly population [3, 4], considered to be at the high-
est risk of severe disease and death [5]. In fact, since the
beginning of the outbreak, children are seemed to have
an asymptomatic or a milder clinical course compared
to adults [6—8] and the focus on them has been initially
lower. Subsequently, however, numerous reports have
been conducted to describe the clinical features of the
infection also in pediatric age [9], the secrets of their
immune response [10] and the differences with adult
population [11, 12]. Researches have, also, focused the
attention on the possible negative effects on mental
health symptoms due to rigid measures implemented
during lock down to contain the spread of the infection
[13, 14].

Recently, although increasing attention has been
given in adult patients to the long-term effects of
COVID-19, generating another category of patients
called “Long Covid” [15, 16], few data have been col-
lected in the pediatric population [17, 18].

Therefore, we wanted to conduct a survey among all
children infected with SARS-CoV-2 in Latina.

The primary aim of our study was to evaluate long-term
symptoms of infection, lifestyle changes and emotional
and psychological aspects of a sample of Italian children
infected by SARS-CoV-2; Secondary aim was to investi-
gate the demographic characteristics and the clinical fea-
tures of infection of these children and their parents.

Methods

Following the activation of a pediatric outpatient clinic
post-COVID in our hospital, we have taken charge of
all children infected by SARS-CoV-2 between March
2020 and March 2021 and living at Latina Local Health
Authority (ASL of Latina).

Institutional review board of Maternal and Child
Health Department of the Local Health Author-
ity of Latina approved the study protocol (protocol
02-15/03/2021).

We developed a survey with a web-form link to col-
lect data (Google forms). The survey was conducted
through a questionnaire administered by telephone
by the pediatricians assigned to the management of
outpatient clinic post-COVID. All families with chil-
dren infected by SARS-CoV-2 between March 2020 to
March 2021, were invited to participate to the survey.
The questionnaire included specific questions for par-
ent and children for participants > 6 years, while only
the parent’s section was required for younger kids. In
particular, the questionnaire included different items
about children’s demographic characteristics, clinical
features of infection, long-term symptoms of infection,
lifestyle changes and the main activities practiced dur-
ing lock down and a final section dedicated to emo-
tional and psychological aspects; Furthermore, the
questionnaire included also a section that investigated
parents’s demographic characteristics and clinical fea-
tures and the course of infection. A verbal informed
consent was obtained before beginning the interview.
The information obtained was automatically linked to a
spreadsheet and analyzed.

In relation to the post-COVID pediatric outpatient
clinic of our hospital, the local protocol implemented
includes: clinical examination with detailed history of
previous infection and the possible presence of cur-
rent symptoms, blood tests, evaluation of glomerul and
tubular function and proteinuria on 24 h urine sample,
electrocardiogram, spirometry, multidimensional fatigue
questionnaire (Peds-QL Fatigue). Then, depending on the
symptoms that emerged during the first clinical exami-
nation, our children are referred to specialist evalua-
tions: cardiological, otolaryngology, dermatological,
pneumology.

Patient’s characteristics

Demographic data collected included: sex, educational
level and job of parents; sex, blood group, comorbidity,
weight and height of children.

Infection-related characteristics

The infection-related characteristics collected for both
children and parents were: place of infection (family,
school, hospital, sporting activity, unknown); index case;
contagions in the family; duration of infection; symptoms
of infection in children and their parents; complications;
hospitalization; therapies; referring physician, the perfor-
mance of serological tests and result.
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Long-term characteristics of infection

The characteristics of infection analyzed were: long-
term symptoms of infection; investigations performed
for these symptoms, therapies and outcome.

Lifestyles changes

Lifestyle changes were collected by asking parents
about their children’s most frequent activities dur-
ing lockdown; hours spent studying during the day or
hours spent using social media, gaming with a note-
book, smartphone or other devices or watching tel-
evision correlating with the age group [Group A:
72-120 months (elementary school); Group B 121-
156 months (middle school); Group C:157-216 months
(high school)].

Emotional and psychological effects

This section was addressed only for children>6 years.
We asked them how worried they felt about COVID-
19 (using a scale of 1 to 3), what worried them the most
(transmitting or contracting the infection), what they
missed the most between the following activities (attend
school, hang out with friends, play sports or other activi-
ties) and if they had exhibited any of these symptoms
since the start of the pandemic (difficulty in falling asleep,
nocturnal awakenings, insomnia, anxiety, apathy, diffi-
culty in concentrating, depression, sense of loneliness).

Statistical analysis

The statistical analysis was performed with JMP® 16.1.0
program for Mac (SAS Institute Inc). The qualitative
variables were described as the distribution of absolute
frequencies and percentages. We used Fisher’s test to
compare categorical variables. For the data expressed
as continuous variables the approximation to normal of
the distribution of the population was tested with the
Shapiro—Wilk and Anderson Darling test. As results
were asymmetrically distributed, data are expressed
as median and 25th and 75th quartile, and for analysis
non-parametric tests were used. We used the Kruskal-
Wallis nonparametric one-way analysis of variance to
examine the changes of each parameter between the
subgroups: the null hypothesis was that the groups for
the same parameter all came from the same distribu-
tion. When the Kruskal-Wallis test was significant, we
used the Wilcoxon test to compare the intragroup dif-
ferences. A p value <0.05 was considered significant.

Results

We contacted the family of 3075 children (5.7% of all
children aged 0-18 years living in the ASL of Latina)
who were infected with SARS-CoV-2 between March
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2020 and March 2021, to invite them to come to our
pediatric post-COVID outpatient clinic for a visit. Ini-
tial work consisted of a telephone interview, conducted
by pediatricians assigned to manage the post COVID
outpatient clinic. 10.8% (n=333) did not answer the
telephone and 43.2% (n=1329) declined to participate;
46% (n=1413) agreed to participate to the survey and
were finally enrolled in the study.

The clinical and demographic characteristics are sum-
marized in Table 1.

It is interesting to note that, although 49% (n=696)
of the parents of infected children was not aware of the
blood group of their children, in the remaining cases,
group A + prevailed in 17.3% (n=244) of cases and group
0+in 17.5% (n=247).

Infection-related characteristics

Children were infected mainly inside familial clusters
(59.6%; n=_842), secondly at school (21.5%; n =304), dur-
ing sporting activity (1.9%; n=27) and in hospital (0.6%;
n=28). In 16,4% (n=232) of cases there was not possible
track the contagion. Index case was represented mainly
by parents (65.3%, n=>543), siblings (17.8%; n=148),
grandparents (12.4%, n=103) and other second-degree
relatives (8.4%, n=71). In fact, family clusters involved
parents and siblings in most cases, and only in 16% of
cases did the infection represent an isolated event within
the family (Fig. 1).

During infection 27.5% (n=388) of children were
asymptomatic, while the remaining cases showed mild
symptoms.

The most common symptoms in children were: fever
(38.8%,n=549) with a duration of 1 (1 — 2) days and tem-
perature of 38 (37.5 — 38.5) °C, headache (24.1%,n = 340),
rhinitis (21.7%,n=306), asthenia (20%, n=283), anos-
mia (15.7%,n=222) and ageusia (15.2%,n=214),
arthromyalgia (13.7%,n=193), cough (13.4%,n=189),
pharyngodynia (8.8%, n=124), inappetence
(7.4%,n=105), gastrointestinal symptoms (3.6%,n=37),
conjunctivitis (2.3%,n=33), and other symptoms (1.7%,
n=17).

In parents, we observed, fever (mothers 58.3%
(n=577), fathers 61.7% (n=510)), headache (mothers.
51.8% (n=>512), fathers 41.1% (n = 340)), asthenia (moth-
ers. 51.2% (n="506), fathers 48% (n=397)), arthromyal-
gia (mothers. 58.3% (n=>577), fathers 54.2% (n=448)),
rhinitis and cough (mothers 47.2% (n=390), fathers
51.6% (n=510)), pneumonia (mothers 8.1% (n=80),
fathers 11.6% (n=96)) of these 42.4% of mothers and
53.1% of fathers were hospitalized, anosmia (mothers
59.7% (n=590), fathers 46.7% (n=2386)) and ageusia
(mothers 60.1% (1 =594), fathers 48.1% (n=398)).
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Table 1 Clinical and demographic characteristics of subjects included in the study (parents and children)

Children’s characteristics
Sex (F/M), % (n)

48.8% (689) / 51.2% (723)

Age (median 25°—75° quartile), years 10(6-13)

Blood group % (n) Unknown: 49.3% (696)
A+: 17.3% (244)
A- 1.7% (24)
B+: 5.5% (78)
B-: 0.8% (11)
AB+: 3.0% (43)
AB - 0.5% (3)
0+: 17.5% (247)
0- 4.5% (64)

Comorbidities % (n) None: 76.8% (1084)
Allergies: 15.3% (216)
Respiratory diseases: 2.5% (36)
Cardiac diseases: 1.6% (22)
Gastroenterological diseases: 1.6% (23)
Neurological diseases: 2.4% (34)
Nephrological diseases: 0.5% (7)
Endocrinological diseases: 1.4% (20)
Genetic diseases: 1% (14)
Immunodeficiencies: 0.1% (2)
Rheumatological diseases: 0.4 (5%)

Weight (mean £ SD), Kg 385 (225 -54.25)

Height (mean+SD), cm 141 (116 - 162)

Parent’s characteristics

Educational level % (n) Mother
Elementary schools: 1.4% (20)
Middle schools: 20.8% (294)
High schools: 54.4% (768)
Degree: 23.4% (330)
Father
Elementary schools: 2.19% (29)
Middle schools: 27.2% (384)
High schools: 52.9% (747)
Degree: 17.8% (252)
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Table 1 (continued)
Type of job % (n) Mother
Housewife: 33.8% (477)
Teacher: 7.9% (112)
Doctor/nurse/health worker: 5.6% (79)

Employee:
Worker:
Freelancer:
Merchant:
Unemployed:
Father:
Teacher:
Doctor/nurse/health worker:
Employee:
Worker:
Freelancer:
Merchant:
Unemployed:
Military:

Police man:

22.4% (316)
6% (85)
6.5% (92)
4.1% (58)
6.1% (86)

1.4% (20)
2.2% (31)
23.3% (329)
27.1(383)
15.1% (213)
5.9% (84)
4.3% (61)
3.4% (48)
0.8% (8)
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Fisher’s exact test

Symptoms Children vs Mothers
fever 0.0001
headache 0.0001
asthenia 0.0001
arthromyalgia 0.0001
respiratory symptoms NS
anosmia 0.0001
ageusia 0.0001
pneumonia 0.0001

fever headache asthenia  arthromyalgia respiratory anosmia ageusia pneumonia
symptoms
H Children Mothers m Fathers

Fig. 2 Clinical symptoms in children and their parents during SARS-CoV-2 infection

Children vs Fathers Mother vs Fathers

0.0001 NS
0.0001 0.002
0.0001 NS
0.0001 0.03
0.0001 0.02
0.0001 0.0001
0.0001 0.0001
0.0001 0.002

As shown in Fig. 2, we observed a significant lower
incidence of all clinical manifestations in children com-
pared to parents, excepting for respiratory symptoms
where the incidence was significantly higher only in
fathers, whereas mothers and children showed no sig-
nificant differences. Among parents, we observed that
anosmia, ageusia and headaches were more frequent in
women, while pneumonia prevailed in men.

Ninety Nine percent (n=1399) of the children were cared
at home, mainly by family pediatricians (69.8%, n=986) or

general practitioners (26.8%,n=379), or territorial ASI doc-
tors (3.3%,n=46%), while 1% (n=14) needed hospitaliza-
tion. Patients who were hospitalized showed: pneumonia in
3 cases, pericarditis with pericardial effusion in 1 and Mul-
tisystem Inflammatory Syndrome (MIS-C) in 1.

Of children treated at home, 51.6% (n=728) did
not take drugs, 29.8% (n=422) took acetaminophene,
23.3% (n=326) supplements as Vitamins, 12.7%
(n=180) antibiotics, 5.7% (n=83) corticosteroids and
4% (n=58) other anti-inflammatories drugs.
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The mean time length necessary to obtain the nega-
tivization of nasopharyngeal molecular swab tests was 18
(13 — 24) days. After 3 months from the infection 6.4%
(n=90) of the children perform the serological test for
anti-SARS-CoV-2 IgM and IgG, with positive result in
83.3% (n=75). In addition, after negativization of naso-
pharyngeal swab, 13.8%% (n=195) of the children had
contact with infected individuals, of these 58.4% (n=114)
repeated the molecular swab, which was negative in all
cases examined.

Long-term effects of COVID infection
Patients were assessed on average 87.49+56.44 days
after COVID-19 diagnosis.

After the infection, 80% (n=1155) of children had
not persistent symptoms characteristic of long COVID,
whereas 20% (7 =258) had experienced persistent symp-
toms, of these 160 (62%) were females.
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Comparing children with persistent symptoms (PSC:
children with persistent symptoms n=258) and children
who did not experience these complications (HC Heathy
children), we showed that children with persistent symp-
toms were older [PSC 140 (89—173) vs HC114 (67—155)
months p<0.000], had a longer duration of SARS-CoV-2
infection [PSC 20 (14—28) vs HC 18 (12—24) days
p<0.0004] and higher body max index (BMI) [PSC 19.52
(16.33 — 21.77) vs HC 18.73 (16.33 — 21.77) days p < 0.006]
than children without persistent symptoms (Table 2).

The most common symptoms were asthenia (39.9%,
n=103), difficulty in concentration and memory (21.3%,
n=55), trouble sleeping-depression and other neu-
ropsychiatric disorders (17.8%, n=46), headache (16.7%,
n=43), persistence of ageusia and anosmia (16.7%,
n=43), arthralgias and myalgias (14.3%, n=37). Detailed
graphical representation of symptoms experienced after
SARS-CoV-2 infection is shown in Fig. 3.

Table 2 Comparison children with persistent symptoms (PSC: children with persistent symptoms n=259) and children who
did not experience these complications (HC Heathy children). The data were expressed as median, 25th and 75th quartile and as

medians £ SD or in percentage

Children with persisting symptoms  Healthy children (HC) p value
(PSC)
Age (median 25°- 75° quartile) months 140 (89—173) 114 (67—155) p<.0001
Sex (F/M), % (n) 62% (160) / 38% (98) 45.9% (530)/54.1% (625) NS
Nationality % (n) Italian 100% (258) [talian 99.1% (1145) NS
Indian 0.9% (10)
BMI (median 25°- 75°quartile), Kg/m2 19.52 (1633 -21.77) 18.73 (1633 -21.77) p<.006
Duration of infection (median 25°- 75°quartile), days 20 (14—28) 18 (12—24) p <.0004
Severity of infection % (n) NS
Asymptomatic 10.9% (28) 31.1% (360)
Mild 89.1% (230) 68.9% (795)
Follow-up (mean +SD), days 874915644 8749+5644 NS
NS not significant
%
dizziness =
palpitations =
chest pain -
dyspnea m—
inappetence m—
hair loss and skin dryness m——
arthralgias and myalgias

persistence of ageusia and anosmia
h A hP
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difficulty in concentration and y
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Fig. 3 Symptoms experienced after SARS-CoV-2 infection in children
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Of patients that have experienced symptoms after
infection, 89.5% (n=231) did not perform investiga-
tions for these symptoms, while 10.5% (n=27) per-
formed investigations (blood tests, instrumental tests or
specialized visits) with negative results in 56% (n=15)
and positive in 44% (n=12) of cases; the results of these
investigations were pericardial effusion (3 cases),, hyper-
tension (1 case), anxiety disorder (3 cases), tachyarrhyth-
mia (1 case), depression (1 case), asthmatic bronchitis (2
cases), dermatitis (1 case),.

74.4% (n=193) of patients did not take any medica-
tions for these symptoms; 18% (n=47) took supplements
(vitamins and probiotics), 6.5% (n=17) paracetamol,
3.7% (n=10) antibiotics and 1.6% (n=4) anti-inflamma-
tories drugs.

Lifestyles changes

The most frequent activities practiced throughout the
period of infection were: tv-video and web meeting for
non-educational activities (56.5%, n=617), tv-video and
web meeting for educational activities, mainly school
(49.5%, n=>542), cell phone for games, video and chat
(28.6%, n=316), computer gaming (20.3%, n=222)
and physical activity only in the 14.2% (n=156) of the
children.

In this period, 12.3% of parents noticed an overeat-
ing among in their children and an increase in sleeping
time (especially in the afternoon). In parallel, we found
an increase in body weight in 30.6% (n=432) of the chil-
dren, while in 7,5% (n=106) a condition of loss of appe-
tite. Instead, 61.9% (1 =2875) of children remained stable
in weight.

Table 3 shows the hours that children spent on study
and leisure time in the three age groups of our survey:
[Group A: 72-120 months (elementary school, n=386);
Group B 121-156 months (middle school, n=298);
Group C:157-216 months (high school n=376)]. In all
groups we recorded that most of the hours were used
for leisure, while the hours used for study gradually
increased with age and education level. Finally, the hours
spent using social media, playing with a notebook, smart-
phone or other devices also increased significantly in
group B and C compared to group A, while there were no
differences between group B and C.

Regarding distance learning, 94.7% (n=1020) of par-
ents reported that their children were able to follow this
new method of teaching, in particular: 65.1% (n=686)
alone, 34.7% (n=365) with the help of parents, 2%
(n=21) with the help of older brothers, 0.8% (n=8) with
grandparents, 0.6% (n = 6) with other people.

However, 58.8%(n=620) of parents think distance
learning has negatively affected their children’s aca-
demic learning, for 20.9% (n=221) significantly and for
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Table 3 Leisure hours and hours for study in the three different
age groups, Group A: 72-120 months (elementary school); Group
B 121-156 months (middle school); Group C:157-216 months
(high school). All data were expressed as median, 25th and 75th
quartile

Hours for study Leisure hours
Group A (n=386) 2(2-3) 4 (3-5)
Group B (n=298) 3 (2-5) 5(3-6)
Group C (n=376) 4 (2-6) 5(3-6)

Hours for study
Kruskal-Wallis p <.001

Wilcoxon test: group A vs group B p <.0001; group A vs group C p<.0001; group
B vs group C p<.0001

Leisure hours
Kruskal-Wallis p <.001

Wilcoxon test: group A vs group B p <.0001; group A vs group C p<.0001; group
B vs group C p<.06

Hours for study vs Leisure hours
Wilcoxon test: group A: p <.0001; group B: p<.0001: group C: p<.0001

37.9%(n=399) moderately, while 41.2% think that dis-
tance learning did not alter learning (n=434).

Emotional and psychological effects

Children older than 6 years reported their mood dur-
ing the period of illness as always good (50.5%, n=541),
fluctuating (42.2%, n=453), depressed (7.4%, n=79).
In particular, they reported the following psychological
symptoms: difficulty in falling asleep, nocturnal awaken-
ings, insomnia, anxiety, apathy, difficulty in concentrat-
ing, depression, sense of loneliness. The percentages at
which these symptoms occurred were: sense of loneli-
ness (42,3%, n=203), anxiety (39%, n=187), difficulty in
falling asleep (31,7%, n=152), difficulty in concentring
(27,3%, n=131), apathy (24,6%, n=118), depression
(15,8%, n=76), nocturnal awakenings (14,6%, n="70),
insomnia (11,7%, n=>56) (Fig. 4).

When we asked to the children what they missed the
most, 45.8% (n=491) responded going out with friends,
22.7% (n=244) attending school, 22% (n=236) sports
activities, 4,9% (n=>53) nothing and 4.6% (n=49) other
activies.

Discussion
Our findings showed that 20% of children infected with
SARS-CoV-2 are at risk of experiencing persistent symp-
toms after the infection. Therefore, we believe that it is
important to formulate an action of prevention, that
should be implemented in all those areas at greater risk of
contracting the infection.

Related to this, our study highlighted an interesting
data, that children are infected mainly inside familial
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Fig. 4 Prevalence of psychological symptoms in children older than 6 years during the period of illness
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clusters [19, 20], while to a lesser extent at school or dur-
ing sports activities. This finding is important and draw
attention the importance of parental vaccination in limit-
ing the spread of SARS-CoV-2.

Analyzing the children’s characteristics and clinical fea-
tures of infection, our data are in line with those already
present in the literature; in fact, in our children we found
that the most frequent blood groups were group A and
0 Rh-positive, because seems that subjects with blood
group A are more susceptible to infection [21, 22], while
the group 0 is the most common in the Italian popula-
tion. In addition, 27.5% of our children were asympto-
matic or exhibit mild symptoms (72.5%) and could be
treated at home in 99% of cases [6, 8, 23], requiring hos-
pitalization in only 1% of cases.

While, related to comorbidities, we found that 15,3% of
our infected children were allergic subjects; however, the
role of atopy as risk factor for COVID-19 is very debated
[24-27]

In children who performed serologic tests for anti-
SARS-CoV-2 IgM and IgG 3 months after infection, we
observed a negative response in a small percentage of
patients (16.7% of cases). These data confirm our previ-
ous study in which we observed that antibody responses
against SARS-CoV-2 can wane also in pediatric age [10],
suggesting other possible mechanism underlying immu-
nological memory. In line with this concept none of our
children, who experienced a new contact with an infected
subject, then tested positive to the control swab/then
developed further episodes of COVID-19.

Furthermore, we found that children, like the adult
population [15, 16, 28], may also experience persistent
symptoms but with a lower prevalence. In our report
20% experienced persistent symptoms after the primary
infection. This percentage is lower than that described
by Buonsenso et al. [18], moreover the most common

symptoms referred (fatigue, insomnia, difficulty in con-
centration and memory, muscle and joint pain, respira-
tory problems and palpitations), are in line with those
described in other pediatric reports [17, 18, 29, 30].

Interestingly, persistent symptoms occurred predomi-
nantly in children with a longer duration of SARS-CoV-2
infection, older in age, and with a higher body mass
index.

The older age as a risk factor for persistent symptoms
after SARS-CoV-2 infection in children has already been
demonstrated in other studies [31-33].

Other risk factors described for persistent symptoms
after infection include: allergic diseases [31], muscle pain
on admission and intensive care unit admission [33].

Related to a higher body mass index, it is known that
overweight is characterized by a condition of chronic
inflammation [34] and reduced immune function [35, 36]
that could therefore predispose to the development of the
long COVID syndrome. In fact, the proposed pathophys-
iological mechanisms underlying long COVID remain
unclear and include: hyperinflammatory state, inad-
equate immune response, virus persistence and organ
damage [37].

Overall, our data confirm the risk of persistent symp-
toms after infection even in pediatric age and highlight
the need for a multidisciplinary follow-up, regardless
of the severity of the initial symptoms, also in view of
recent evidence of possible organ damage induced by the
inflammatory process in different areas: brain [38], lung
[39], heart [40].

Some of the data from our survey on the analysis
of lifestyle changes and psychological impact dur-
ing the period of illness are worrying. In particular,
we showed that during the period of illness the most
time spent by children was in front of the tv-video
and social media and with phone cell. This effect was
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particularly evident in middle and high school children.
These data need to be evaluated carefully, considering
the negative effects related to prolonged use of elec-
tronic media on children. In fact, these negative effects
concern not only the cognitive aspects, as difficulties
with language acquisition, learning and poorer school
results [41, 42] but especially physical effect [43—-45], as
the relationships between screen media exposure and
the increased risks of overweight /obesity in pediatric
age. In fact, we found that about 30% of children inter-
viewed presented an increase in body weight compared
to the period prior to the illness and only 14% of chil-
dren practiced physical activity.

On the other hand, although the hours spent studying
showed an upward trend among age groups, the average
number of hours was about 3.5, which is low when con-
sidering the hours that a student normally spends study-
ing between school and home; this consideration is even
more worrisome if we look at the prolonged periods of
lockdown, periods of illness related to the first infec-
tion and periods of convalescence related to long covid
symptomatology..

In fact, our survey showed that more than half of
parents believe that this type of teaching has a nega-
tive influence on their child’s learning and educational
growth. In favor of the re-opening of schools, we must
consider what we have pointed out, in agreement
with Munro et al. [46], that school is not one of the
most dangerous places for the spread of coronavirus.
We think that it is important to ensure school attend-
ance in presence, not only because the school repre-
sents a place of education, of passing on knowledge
and notions, but especially for the psychophysical and
relational development of children and adolescents.
Not surprisingly, the same children in our survey
reported that attending school was the second most
missed activity.

Furthermore, school closures could have a long-
term negative economic impact, as well as amplify and
worsen gender and social class inequalities to the dis-
advantage of the poorest (in terms of access to food
with the development of severe nutritional deficiencies
or inability to follow distance learning) and children
with severe cognitive and physical disabilities; in addi-
tion, spending more time at home in a condition of
severe socioeconomic stress could lead to an increase
in cases of child abuse, as already described during this
pandemic [47, 48].

Certainly, we think that the return of children to school
or other extracurricular activities in person should be
done safely, through the implementation of prevention
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strategies such as distancing, hand washing and use of
the mask even in pediatric age [49-51]

This could have many advantages in pediatric care, as
the significant reduction of pediatric infectious diseases
disseminated through droplet and contact with the con-
sequent drastic decrease of admissions, outpatient vis-
its and emergency room accesses, as observed from the
onset of pandemic with the diffusion of containment
measures [52-55].

This study has some limitations: primarily, we have
considered all persistent symptoms after resolution
of infection, regardless of distance from infection
although the definition of “long covid” is still much
debated; secondary we also acknowledge that symp-
toms were only reported through online survey rather
than directly ascertained and are related to a single-
centre of study.

Conclusions

We believe it is important to highlight from our sur-
vey that children at risk for persistent symptoms after
infection are primarily those who are older, have higher
weight, and have a longer duration of primary infection.
In particular, increased body weight associated with
greater susceptibility to infection and longer duration ill-
nesses, that promote sedentary activities, are associated
with greater psychological impact of COVID-19, and
these could be among the main causes of increased sus-
ceptibility of some children to developpersistent symp-
toms after SARS-CoV-2 infection.

Abbreviations

COVID-19: Coronavirus disease 2019; ASL of Latina: Latina Local Health Author-
ity; MIS-C: Multisystem Inflammatory Syndrome; LCC: Long covid children; HC:
Healthy children.

Acknowledgements
Not applicable.

Authors’ contributions

All authors contributed to the study conception and design. Material prepara-
tion, data collection and analysis were performed by SB, SI, AM, ED, AD, SM,
VM, MS, ED, D, AT, BF, PG, CP, AS, FZ, EZ, AG, AG, FV, RL. The first draft of the
manuscript was written by SB and Sl and all authors commented on previous
versions of the manuscript. Prof. RL and Prof FV conceptualized and designed
the study, coordinated and supervised data collection, and critically reviewed
the manuscript for important intellectual content. All authors read and
approved the final manuscript.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.



Bloise et al. Italian Journal of Pediatrics (2022) 48:79

Declarations

Ethics approval and consent to participate

The study was approved by Institutional review board of Maternal and Child Health
Department of the ASL of Latina (protocol 02-15/03/2021); A verbal informed
consent was obtained by each participant before beginning the interview.

All methods were carried out in accordance with the ethical standards as laid
down in the 1964 Declaration of Helsinki and its later amendments.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Dipartimento Materno Infantile E Di Scienze Urologiche, Sapienza Universita
Di Roma, UOC Di Pediatria e NeonatologiaOspedale Santa Maria Goretti, Polo
Pontino, Rome, Lazio, Italy. ’Direzione Sanitaria Azienda, Sanitaria Locale Di
Latina, Latina, Lazio, Italy.

Received: 6 October 2021 Accepted: 4 May 2022
Published online: 21 May 2022

References

1. World Health Organization Press Conference. The World Health Organiza-
tion (WHO) Has Officially Named the Disease Caused by the Novel
Coronavirus as COVID-19. Available online: https://www.who.int/emerg
encies/diseases/novel-coronavirus-2019. WHO Official Updates - Corona-
virus Disease 2019 - who.int.

2. Alharthy A, Aletreby W, Faqihi F, Balhamar A, Alaklobi F, Alanezi K, et al.
Clinical Characteristics and Predictors of 28-Day Mortality in 352 Criti-
cally Ill Patients with COVID-19: A Retrospective Study. J Epidemiol Glob
Health. 2021;11(1):98-104. https://doi.org/10.2991/jegh k.200928.001.

3. Zhong Z LiH, ZhuJ, Ji P LiB, Pang J, et al. Clinical characteristics of 2,459
severe or critically ill COVID-19 patients: A meta-analysis. Medicine (Balti-
more). 2021;100(5):.e23781. https://doi.org/10.1097/MD.0000000000023781.

4. Hu(G LiJ, Xing X, Gao J, Zhao S, Xing L. The effect of age on the clinical
and immune characteristics of critically ill patients with COVID-19: A
preliminary report. PLoS One. 2021;16(3):e0248675. https://doi.org/10.
1371/journal.pone.0248675.

5. O'Driscoll M, Ribeiro Dos Santos G, Wang L, Cummings DAT, Azman
AS, Paireau J, et al. Age-specific mortality and immunity patterns
of SARS-CoV-2. Nature. 2021;590(7844):140-5. https://doi.org/10.1038/
541586-020-2918-0.

6. Castagnoli R, Votto M, Licari A, Brambilla |, Bruno R, Perlini S, et al. Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection
in Children and Adolescents: A Systematic Review. JAMA Pediatr.
2020;174(9):882-9. https://doi.org/10.1001/jamapediatrics.2020.1467.

7. Cristiani L, Mancino E, Matera L, Nenna R, Pierangeli A, Scagnolari C,
et al. Will children reveal their secret? The coronavirus dilemma. Eur
Respir J. 2020;55(4):2000749. https://doi.org/10.1183/13993003.00749-
2020 Print 2020 Apr.

8. Isoldi S, Mallardo S, Marcellino A, Bloise S, Dilillo A, lorfida D, et al.

The comprehensive clinic, laboratory, and instrumental evaluation of
children with COVID-19: A 6-months prospective study. J Med Virol.
2021;93(5):3122-32. https://doi.org/10.1002/jmv.26871.

9. CuiX Zhao Z, Zhang T, Guo W, Guo W, Zheng J, et al. A systematic review
and meta-analysis of children with coronavirus disease 2019 (COVID-19).
J Med Virol. 2021;93(2):1057-69. https://doi.org/10.1002/jmv.26398.

10. Bloise S, Marcellino A, Testa A, Dilillo A, Mallardo S, Isoldi S, et al. Serum
IgG levels in children 6 months after SARS-CoV-2 infection and com-
parison with adults. Eur J Pediatr. 2021;22:1-8. https://doi.org/10.1007/
s00431-021-04124-w.

11. Moratto D, Giacomelli M, Chiarini M, Savare L, Saccani B, Motta M,
et al. Immune response in children with COVID-19 is characterized by
lower levels of T-cell activation than infected adults. Eur J Immunol.
2020;50(9):1412-4. https://doi.org/10.1002/€ji.202048724.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 11 of 12

Weisberg SP, Connors T, Zhu Y, Baldwin M, Lin WH, Wontakal S, et al.
Antibody responses to SARS-CoV2 are distinct in children with MIS-C
compared to adults with COVID-19. medRxiv; 2020.07.12.20151068.
https://doi.org/10.1101/2020.07.12.20151068.

Oliva S, Russo G, Gili R, Russo L, Di Mauro A, Spagnoli A, et al. Risks and
Protective Factors Associated with Mental Health Symptoms During
COVID-19 Home Confinement in Italian Children and Adolescents: The
#Understandingkids Study. Front Pediatr. 2021;11(9):664702. https://doi.
0rg/10.3389/fped.2021.664702.

Dubey S, Biswas P, Ghosh R, Chatterjee S, Dubey MJ, Chatterjee

S, et al. Psychosocial impact of COVID-19. Diabetes Metab Syndr.
2020;14(5):779-88. https://doi.org/10.1016/j.dsx.2020.05.035.

Ladds E, Rushforth A, Wieringa S, Taylor S, Rayner C, Husain L, et al. Per-
sistent symptoms after Covid-19: qualitative study of 114 “long Covid”
patients and draft quality principles for services. BMC Health Serv Res.
2020;20(1):1144. https://doi.org/10.1186/512913-020-06001-y.

Mandal S, Barnett J, Brill SE, Brown JS, Denneny EK, Hare SS, et al. “Long-
COVID": a cross-sectional study of persisting symptoms, biomarker and
imaging abnormalities following hospitalisation for COVID-19. Thorax.
2021;76(4):396-8. https://doi.org/10.1136/thoraxjnl-2020-215818.
Ludvigsson JF. Case report and systematic review suggest that children
may experience similar long-term effects to adults after clinical COVID-
19. Acta Paediatr. 2021;110(3):914-21. https://doi.org/10.1111/apa.
15673.

Buonsenso D, Munblit D, De Rose C, Sinatti D, Ricchiuto A, Carfi A,

et al. Preliminary evidence on long COVID in children. Acta Paediatr.
2021;110(7):2208-11. https://doi.org/10.1111/apa.15870.

Posfay-Barbe KM, Wagner N, Gauthey M, Moussaoui D, Loevy N, Diana
A, et al. COVID-19 in children and the dynamics of infection in families.
Pediatrics. 2020;146(2):e20201576.

Wei M, Yuan J, LiuY, Fu T, Yu X, Zhang ZJ. Novel coronavirus infec-

tion in hospitalized infants under 1 year of age in China. JAMA.
2020;323(13):1313-4.

. Wu BB, Gu DZ, Yu JN, Yang J, Shen WQ. Association between ABO

blood groups and COVID-19 infection, severity and demise: A sys-
tematic review and meta-analysis. Infect Genet Evol. 2020;84:104485.
https://doi.org/10.1016/j.meegid.2020.104485.

Liu N, Zhang T, Ma L, Zhang H, Wang H, Wei W, et al. The impact of ABO
blood group on COVID-19 infection risk and mortality: A systematic
review and meta-analysis. Blood Rev. 2021;48:100785. https://doi.org/
10.1016/j.blre.2020.100785.

Gotzinger F, Santiago-Garcia B, Noguera-Julidn A, Lanaspa M, Lancella L,
Calo Carducci Fl, et al. COVID-19 in children and adolescents in Europe:
a multinational, multicentre cohort study. Lancet Child Adolesc Health.
2020;4(9):653-61. https://doi.org/10.1016/52352-4642(20)30177-2.

Zhu Z, Hasegawa K, Ma B, Fujiogi M, Camargo CA Jr, Liang L. Association
of asthma and its genetic predisposition with the risk of severe COVID-19.
J Allergy Clin Immunol. 2020;146:327-9 e4. 18.

Yang JM, Koh HY, Moon SY, Yoo IK, Ha EK, You S, et al. Allergic disorders
and susceptibility to and severity of COVID-19: A nationwide cohort
study. J Allergy Clin Immunol. 2020;146(4):790-8. https://doi.org/10.
1016/j,jaci.2020.08.008.

Kimura H, Francisco D, Conway M, Martinez FD, Vercelli D, Polverino

F, et al. Type 2 inflammation modulates ACE2 and TMPRSS2 in airway
epithelial cells. J Allergy Clin Immunol. 2020;146(1):80-88.e8. https://doi.
0rg/10.1016/}jaci.2020.05.004.

Edwards MR, Strong K, Cameron A, Walton RP, Jackson DJ, Johnston

SL. Viral infections in allergy and immunology: how allergic inflam-
mation influences viral infections and illness. J Allergy Clin Immunol.
2017;140:909-20.

Huang C,Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month consequences
of COVID-19 in patients discharged from hospital: a cohort study. Lancet.
2021;397(10270):220-32. https://doi.org/10.1016/50140-6736(20)32656-8.
Ashkenazi-Hoffnung L, Shmueli E, Ehrlich S, Ziv A, Bar-On O, Birk E, et al.
Long COVID in Children: Observations From A Designated Pediatric Clinic.
Pediatr Infect Dis J. 2021;40(12):e509-11. https://doi.org/10.1097/INF.
0000000000003285.

Brackel CLH, Lap CR, Buddingh EP, van Houten MA, van der Sande LJTM,
Langereis EJ, et al. Pediatric long-COVID: An overlooked phenomenon?
Pediatr Pulmonol. 2021;56(8):2495-502.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.2991/jegh.k.200928.001
https://doi.org/10.1097/MD.0000000000023781
https://doi.org/10.1371/journal.pone.0248675
https://doi.org/10.1371/journal.pone.0248675
https://doi.org/10.1038/s41586-020-2918-0
https://doi.org/10.1038/s41586-020-2918-0
https://doi.org/10.1001/jamapediatrics.2020.1467
https://doi.org/10.1183/13993003.00749-2020
https://doi.org/10.1183/13993003.00749-2020
https://doi.org/10.1002/jmv.26871
https://doi.org/10.1002/jmv.26398
https://doi.org/10.1007/s00431-021-04124-w
https://doi.org/10.1007/s00431-021-04124-w
https://doi.org/10.1002/eji.202048724
https://doi.org/10.1101/2020.07.12.20151068
https://doi.org/10.3389/fped.2021.664702
https://doi.org/10.3389/fped.2021.664702
https://doi.org/10.1016/j.dsx.2020.05.035
https://doi.org/10.1186/s12913-020-06001-y
https://doi.org/10.1136/thoraxjnl-2020-215818
https://doi.org/10.1111/apa.15673
https://doi.org/10.1111/apa.15673
https://doi.org/10.1111/apa.15870
https://doi.org/10.1016/j.meegid.2020.104485
https://doi.org/10.1016/j.blre.2020.100785
https://doi.org/10.1016/j.blre.2020.100785
https://doi.org/10.1016/S2352-4642(20)30177-2
https://doi.org/10.1016/j.jaci.2020.08.008
https://doi.org/10.1016/j.jaci.2020.08.008
https://doi.org/10.1016/j.jaci.2020.05.004
https://doi.org/10.1016/j.jaci.2020.05.004
https://doi.org/10.1016/S0140-6736(20)32656-8
https://doi.org/10.1097/INF.0000000000003285
https://doi.org/10.1097/INF.0000000000003285

Bloise et al. Italian Journal of Pediatrics

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2022) 48:79

Osmanov IM, Spiridonova E, Bobkova P, Gamirova A, Shikhaleva A,
Andreeva M, et al. Risk factors for long covid in previously hospitalised
children using the ISARIC Global follow-up protocol: A prospective
cohort study. Eur Respir J. 2021;1:2101341. https://doi.org/10.1183/13993
003.01341-2021.

Smane L, Roge |, Pucuka Z, Pavare J. Clinical features of pediatric post-
acute COVID-19: a descriptive retrospective follow-up study. Ital J Pediatr.
2021;47(1):177. https://doi.org/10.1186/513052-021-01127-z.
Asadi-Pooya AA, Nemati H, Shahisavandi M, Akbari A, Emami A, Lotfi

M, et al. Long COVID in children and adolescents. World J Pediatr.
2021;17(5):495-9. https://doi.org/10.1007/512519-021-00457-6.

Monteiro R, Azevedo I. Chronic inflammation in obesity and the meta-
bolic syndrome. Mediators Inflamm. 2010;2010:289645. https://doi.org/
10.1155/2010/289645.

Tanaka S, Isoda F, Ishihara Y, Kimura M, Yamakawa T. T lymphopaenia

in relation to body mass index and TNF-alpha in human obesity:
adequate weight reduction can be corrective. Clin Endocrinol (Oxf).
2001;54(3):347-54.

Alwarawrah Y, Kiernan K, Maclver NJ. Changes in Nutritional Status Impact
Immune Cell Metabolism and Function. Front Immunol. 2018:16(9):1055.
https://doi.org/10.3389/fimmu.2018.01055.

Raveendran AV, Jayadevan R, Sashidharan S. Diabetes Metab Syndr.
2021;15(3):869-75. https://doi.org/10.1016/j.dsx.2021.04.007 Epub 2021
Apr 20.

Morand A, Campion JY, Lepine A, Bosdure E, Luciani L, Cammilleri S,

et al. Similar patterns of [(18)F]-FDG brain PET hypometabolism in
paediatric and adult patients with long COVID: a paediatric case series.
Eur J Nucl Med Mol Imaging. 2021;19:1-8. https://doi.org/10.1007/
$00259-021-05528-4.

Buonsenso D, Di Giuda D, Sigfrid L, Pizzuto DA, Di Sante G, De Rose C,

et al. Evidence of lung perfusion defects and ongoing inflammation in
an adolescent with post-acute sequelae of SARS-CoV-2 infection. Lancet
Child Adolesc Health. 2021;5(9):677-80. https://doi.org/10.1016/52352-
4642(21)00196-6.

Erol N, Alpinar A, Erol C, Sari E, Alkan K. Intriguing new faces of Covid-19:
persisting clinical symptoms and cardiac effects in children. Cardiol
Young. 2021;19:1-7. https://doi.org/10.1017/S1047951121003693.
Brzozowska I, Sikorska I. Potential effects of screen media on cognitive
development among children under 3 years old: review of literature. Dev
Period Med. 2016;20(1):75-81.

Anderson DR, Subrahmanyam K. Cognitive Impacts of Digital Media
Workgroup. Digital Screen Media and Cognitive Development. Pediatrics.
2017;140(Suppl 2):S57-61. https://doi.org/10.1542/peds.2016-1758C.
Robinson TN, Banda JA, Hale L, Lu AS, Fleming-Milici F, Calvert SL, et al.
Screen Media Exposure and Obesity in Children and Adolescents.
Pediatrics. 2017;140(Suppl 2):597-101. https://doi.org/10.1542/peds.
2016-1758K.

Lubrano R, Spiga S, Falsaperla R, Elli M. Videogames unmask hypertension
in children. Minerva Pediatr. 2018;70(4):411-2. https://doi.org/10.23736/
50026-4946.17.04814-9.

Reid Chassiakos YL, Radesky J, Christakis D, Moreno MA, Cross C, Council
on communications and media. Children and Adolescents and Digital
Media. Pediatrics. 2016;138(5):e20162593. https://doi.org/10.1542/peds.
2016-2593.

Munro APS, Faust SN. Children are not COVID-19 super spreaders: time to
go back to school. Arch Dis Child. 2020;105(7):618-9.

Storz MA. child abuse: a hidden crisis during covid-19 quarantine. J Paedi-
atr Child Health. 2020;56(6):990-1. https://doi.org/10.1111/jpc.14919.
Bloise S, Martucci V, Marcellino A, Mallardo S, Lubrano R. Possible Role

of Thoracic Ultrasound in the Diagnostic Pathway of Infant Abuse in the
Pediatric Emergency Department. J Ultrasound Med. 2021;40(8):1705-7.
https://doi.org/10.1002/jum.15546.

Lubrano R, Bloise S, Testa A, Marcellino A, Dilillo A, Mallardo S, et al.
Assessment of Respiratory Function in Infants and Young Children
Wearing Face Masks During the COVID-19 Pandemic. JAMA Netw Open.
2021/4(3):210414. https://doi.org/10.1001/jamanetworkopen.2021.0414.
Lubrano R, Bloise S, Marcellino A, Ciolli CP, Testa A, De Luca E, et al.

Effects of N95 Mask Use on Pulmonary Function in Children. J Pediatr.
2021;50022-3476(21):00501-11. https://doi.org/10.1016/j.jpeds.2021.05.
050.

51.

52.

53.

54.

55.

Page 12 of 12

Lubrano R, Bloise S, Marcellino A, Proietti Ciolli C, Testa A, De Luca E,

et al. Assessment of respiratory function in children wearing a N95

mask with or without an exhalation valve: Data compared. Data Brief.
2021;39:107550. https://doi.org/10.1016/}.dib.2021.107550.

Lubrano R, Villani A, Berrettini S, Caione P, Chiara A, Costantino A, et al.
Point of view of the Italians pediatric scientific societies about the pedi-
atric care during the COVID-19 lockdown: what has changed and future
prospects for restarting. Ital J Pediatr. 2020;46(1):142. https://doi.org/10.
1186/513052-020-00907-3.

Pines JM, Zocchi MS, Black BS, Carlson JN, Celedon P, Moghtaderi A, et al.
Characterizing pediatric emergency department visits during the COVID-
19 pandemic. Am J Emerg Med. 2021;41:201-4. https://doi.org/10.1016/j.
ajem.2020.11.037.

Van Brusselen D, De Troeyer K, Ter Haar E, Vander Auwera A, Poschet K,
Van Nuijs S, et al. Bronchiolitis in COVID-19 times: a nearly absent disease?
Eur J Pediatr. 2021;30:1-5. https://doi.org/10.1007/500431-021-03968-6.
Lubrano R, Del Giudice E, Marcellino A, Ventriglia F, Dilillo A, De Luca E,

et al. Change in Pediatric Health Care Spending and Drug Utilization dur-
ing the COVID-19 Pandemic. Children (Basel). 2021;8(12):1183. https://doi.
0rg/10.3390/children8121183.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1183/13993003.01341-2021
https://doi.org/10.1183/13993003.01341-2021
https://doi.org/10.1186/s13052-021-01127-z
https://doi.org/10.1007/s12519-021-00457-6
https://doi.org/10.1155/2010/289645
https://doi.org/10.1155/2010/289645
https://doi.org/10.3389/fimmu.2018.01055
https://doi.org/10.1016/j.dsx.2021.04.007
https://doi.org/10.1007/s00259-021-05528-4
https://doi.org/10.1007/s00259-021-05528-4
https://doi.org/10.1016/S2352-4642(21)00196-6
https://doi.org/10.1016/S2352-4642(21)00196-6
https://doi.org/10.1017/S1047951121003693
https://doi.org/10.1542/peds.2016-1758C
https://doi.org/10.1542/peds.2016-1758K
https://doi.org/10.1542/peds.2016-1758K
https://doi.org/10.23736/S0026-4946.17.04814-9
https://doi.org/10.23736/S0026-4946.17.04814-9
https://doi.org/10.1542/peds.2016-2593
https://doi.org/10.1542/peds.2016-2593
https://doi.org/10.1111/jpc.14919
https://doi.org/10.1002/jum.15546
https://doi.org/10.1001/jamanetworkopen.2021.0414
https://doi.org/10.1016/j.jpeds.2021.05.050
https://doi.org/10.1016/j.jpeds.2021.05.050
https://doi.org/10.1016/j.dib.2021.107550
https://doi.org/10.1186/s13052-020-00907-3
https://doi.org/10.1186/s13052-020-00907-3
https://doi.org/10.1016/j.ajem.2020.11.037
https://doi.org/10.1016/j.ajem.2020.11.037
https://doi.org/10.1007/s00431-021-03968-6
https://doi.org/10.3390/children8121183
https://doi.org/10.3390/children8121183

	Clinical picture and long-term symptoms of SARS-CoV-2 infection in an Italian pediatric population
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Patient’s characteristics
	Infection-related characteristics
	Long-term characteristics of infection
	Lifestyles changes
	Emotional and psychological effects
	Statistical analysis

	Results
	Infection-related characteristics
	Long-term effects of COVID infection
	Lifestyles changes
	Emotional and psychological effects

	Discussion
	Conclusions
	Acknowledgements
	References


