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Viral symptoms in children and
SARS-COV-2: information for pediatric
dentists for the control of transmission

Abstract: The new coronavi rus, which has spread worldwide, has
spiraled out of control in Brazil. The number of infected children
has increased, and more Infants Special Care Units are needed to
prevent deaths. This study aims to report the most common signs and
symptoms in children infected by seasonal respiratory viruses and
those infected by COVID-19. This knowledge is essential to educate
pediatric dentists, who may contribute to identifying the difference
in symptoms and notify the cases, thus preventing the spread of
COVID-19. This study was carried out in a Family Health Center of
Ipojuca, state of Pernambuco, Brazil, and included 54 children seen
for dental emergency care. The parents provided information about
the signs and symptoms of their children’ s health conditions during
the lockdown from March to July 2020. All children had a serological
test to detect any exposure to the virus. Kolmogorov-Smirnov and
Mann-Whitney tests were used to assess the distribution of the data
and compare the quantitative variables between the groups. Among
the study participants, 16.7% tested positive for COVID-19. The most
prevalent symptoms were headache (38.9%), sneezing (35.2%), and fever
(20.4%); six out of nine children with a positive test had symptoms
after infection of an adult in the family. Children infected with
COVID-19 showed similar clinical signs to those with negative results.
Pediatric dentists should acquire knowledge to report on sick children
and prevent the spread of the disease.

Keywords: Coronavirus I nfections; Child; Signs and Symptoms.

Introduction

Atthe end of 2019, viral pneumonia was first reported in Wuhan, China,
and identified as a new beta coronavirus, containing RNA, that infects
human cells similarly to the SARS coronavirus and is powerful enough
to damage vital organs, such as kidneys, liver, lungs, and heart.* The
World Health Organization (WHO) named this new disease coronavirus
disease 2019 (COVID-19).2 Its first symptoms are fever, fatigue, dry cough,
and shortness of breath. Other symptoms may appear later, such as sore
throat, sneezing, anosmia (decreased olfactory function), and dyspepsia
(discomfort in the upper abdomen), and finally, fatal systemic symptoms,
including malaise and respiratory failure.*
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Viral symptoms in children and SARS-COV-2: information for pediatric dentists for the control of transmission

Although the world’s population at large is
susceptible to SARS-CoV-2, many studies have shown
fewer cases and less severity in children than in
adults.>® However, the vulnerability of children has
increased, including absence of symptoms or fever,
cough, and fatigue episodes as the most frequent
symptoms.” This broad spectrum of symptoms
associated with infection can occur because of the
children’s higher immune response.®

Some studies have reported on pediatric cases of
SARS-CoV-2 infection in adults before children are
affected.’ The authors support the hypothesis that
the potential transmission from children to adults
is small, with a history of family exposure without
evidence of secondary transmission. Studies have
suggested that, given the number of asymptomatic
children, coughs are less frequent, with lower spread
of viral particles.’*"

There is some clinical evidence that children are
less susceptible to SARS-CoV-2 infection and less
likely to develop more severe conditions.’>* It is
assumed that the immune system is more efficient
in resisting infection in young children than in
adults. Also, children have fewer viral receptors,
such as angiotensin-converting enzyme 2 (ACE2) and
transmembrane serine protease 2 (TMPRSS2), the main
proteins in the receptors for coronavirus 2 in acute
respiratory syndrome (SARS-CoV-2). Children may also
present less virulence and less severity of the disease."*"

Although most children show milder response
to the infection and less severe acute respiratory
syndrome, there are reports on children who
developed a systemic inflammatory response, similar
to Kawasaki disease, in COVID-19.%1® Kawasaki
disease is the most common primary vasculitis
in childhood. In vasculitis, medium-sized and
small arteries are affected; gastrointestinal and
cardiovascular conditions may also appear, with skin
rash, conjunctivitis, headache, and fever. Besides,
there may be oral manifestations, such as cheilitis,
cleft lips, and erythema multiforme,'****° which need
to be recognized by dentists.

The most common laboratory tests for detecting
COVID-19in infected people are RT-PCR and serological
tests. Collection of genetic material from nasopharyngeal
and oropharyngeal swabs is t he gold standard.”” The
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serological test is performed on a blood sample and
aims to quantify the level of antibodies produced
against the virus; thus, one can diagnose the previous
disease or determine if the patient had the virus. When
IgM/IgA antibodies are detected, recent exposure
is assumed to have occurred. These antibodies may
indicate an acute phase of the disease, whereas their
presence represents previous exposure.?*

This new virus is more transmissible than other
coronaviruses, making early diagnosis extremely
important for the treatment and disease control?.
The current approach to nucleic acid testing for
SARS-CoV-2, however, has a slight risk of false-negative
results; but serological tests are a powerful approach
to achieving the timely diagnosis of COVID-19* The
antibodies detected in serology are anti-SARS-CoV-2,
including two sub sets (IgM and IgG antibodies).
Studies have indicated SARS-CoV-2 IgM is found in
the sera of patients with COVID-19, nine days after
disease onset, whereas SARS-CoV-2 IgG is present
in patient s’ sera two weeks after exposure.”* A
ppropriate levels of antiviral antibodies prevent
patients from being reinfected by the virus; however,
recent reports have indicated inadequate levels of
serum antibodies can expose patients to reinfection.

In March 2021, the number of hospitalizations of
children with COVID-19 skyrocketed throughout
Brazil, indicating a rampant pandemic.. This disease
is still surrounded by many uncertainties as to how
the infection develops in children; there is a need to
understand its clinical course to better control and
reduce its transmissibility, allowing for its identification
through a targeted anamnesis even before the child
sits in the dental chair. It is also necessary for the
pediatric dentist to recognize the signs and symptoms
of COVID-19in a child in order to prevent transmission.
Thus, the present study aims to assess the most
prevalent signs and symptoms in children whose
parents reported illnesses during the lockdown period,
comparing the results of the serological tests for
COVID-19 in Ipojuca, state of Pernambuco, Brazil-PE.

Methodology

This is a cross-sectional study with a descriptive
and analytical approach. The study area covers two
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Family Health Centers in the Nossa Senhora do
O district, in Ipojuca. Ipojuca is 50 kilometers far
from the state capital of Pernambuco, is part of the
Metropolitan Region of Recife, has an estimated
population of 97,669 inhabitants and a territorial area
of 521,801 square kilometers.

The dental team traveled to Ipojuca once a week
to help with dental emergency treatment for children
during the first lockdown period. The pediatric
dentists from Ipojuca were older and at higher risk
of being infected; therefore, g raduate students
volunteered for the job. A convenience sample with
54 children aged 6 to 9 years was used. Children
excluded from the sample had some health conditions
that prevented examination, such as blood dyscrasias
and behavioral changes such as attention deficit
hyperactivity disorder.

The data were registered in a standardized form
filled out by parents. The form contained questions
about demographics, children’s health status, and signs
and symptoms of children’ s diseases, and whether
parents had symptoms of COVID-19 from March to
November 2020, the lock down period established
by the State Government.

A third-party laboratory hired to perform the
serological tests also collected the blood samples
to qualify and quantify the antibodies produced
against COVID-19.

Given the nurses” expertise in collecting blood
from children, the participants reported no complaints
or suffering. Testing indicated whether the new
coronavirus caused the disease reported by parents.
Parents had rapid feedback from the health team
about the test results.

The data were expressed as d escriptive and
absolute values and percentage frequencies for
categorical variables and measures - mean and
standard deviation (mean + SD) and median for the
numerical variables were calculated. Fisher’s e xact test
assessed the association between the two categorical
variables. The Mann-Whitney test compared the two
categories of numerical variables. The Shapiro-Wilk
test verified data normality.

The margin of error used for the statistical tests was
5% - the data were typed into an EXCEL spreadsheet.
IMB SPSS version 25 was used for the statistical analyses.

This study was developed in compliance with
Resolution 466/2012 CNS and was approved by the
Research Ethics C ommittee (process no: 4. 203. 296).
Parents signed a free and informed consent form for
the participation of the children in the study after
being informed about the research purposes, the
risks involved, and clinical examinations.

Resulis

Because schools are still closed, and Health Centers
are still partially open, there are a reduced number of
children in this study, as the pandemic hindered their
recruitment. For dental emergency purposes, only
those children seen at the health centers participated
in this study. The sample consisted of children aged
6 (31.5%) and 7 (38.9%) years. As for family income,
40.7% of the monthly wages were equivalent to
US$ 200 (35.2%) - only 24.1% had a family income
higher than 200 US$. Regarding parental education,
the percentage for incomplete elementary education,
elementary education, and higher education was
31.5%. Only 3.7% had higher education, and 1.8%
were not educated (Table 1).

Table 1. Sample characteristics.

Variables n (%)
Age (years)
6 17 (31.5)
7 21 (38.9)
8 9(16.7)
9 7 (13.0)
Sex
Male 24 (44.4)
Female 30 (55.6)
Family income
< 200 dollars 19 (35.2)
= 200 dollars 22 (40.7)
> 200 dollars 13 (24.1)
Parental education
None 1(1.8)
Incomplete elementary school 17 (31.5)
Elementary school 17 (31.5)
High school 17 (31.5)
Higher education 2 (3.7)
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Children whose parents/guardians reported that
children were ill during the lock down period accounted
for 31.5%. Headache (38.9%), runny nose (38.9%),
sneezing (35.2%), cough (29.6%), sore throat (24.1%),
and fever (20.4%) were the most frequent symptoms.

The immunoglobulin test results indicated that
nine (16.7%) children had COVID-19, but one case
was undetermined. A total of eight (14.8%) patients
were positive for IgG, and one was positive for both
IgG and IgM (Table 2).

In this study, we tested the association between
the serological test for COVID-19 and the symptoms
described by parents. Fever was the most frequent
sign ; however, there were no significant associations
(p > 0.05) between any of the variables with the
presence of immunoglobulins ( Table 3).

According to the parents, most children had some
symptoms during the lock down period (75.5%), and
there were more symptoms in those with a positive

Table 2. Signs and symptoms of COVID-19 and neutralizing
proteins (IgG and IgM).

Variables n (%)
Was your child sick?
Yes 17 (31.5)
No 37 (68.5)
Did your child have?
Fever 11 (20.4)
Shortness of breath 2 (3.7)
Fatigue 2(3.7)
Cough 16 (29.6)
Sore throat 13 (24.1)
Headache 21 (38.9)
Body aches and malaise 4 (7.4)
Diarrhea 8(14.8)
Runny nose and stuffy nose 21 (38.9)
Sneezing 19 (35.2)
Comorbidity 1(1.8)
COVID-19 (immunoglobulin test)
Positive 9(16.7)
Negative 44 (81.5)
Indeterminate 1(1.8)
Immunoglobulin test result
Absent 44 (81.5)
IgG present 8(14.8)
IgG and IgM present 1(1.8)
IgG absent and IgM indeterminate 1(1.8)
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test for COVID-19 (55.6%), as shown in Table 4. In this
sample, all children who fell ill presented symptoms,
showing a significant association (p <0, 05) between
the presence of symptoms and the occurrence of
disease (Table 5). However, children who were positive
for IgG and IgM had more than one symptom. Five
of the children who tested positive did not present
symptoms, which may be due to the presence of mild
symptoms or to memory bias.

Regarding parental education, Table 6 shows the
parents of COVID-19-positive children had a higher
percentage of secondary / higher education (21.1%).
Among those children with a negative test, their parents
had a higher rate of incomplete primary education
(89.9%), but with no statistical significance (p > 0. 05).

Six out of nine children who tested positive for
the virus presented with symptoms after an adult
family member became sick. Those children whose
tests were not conclusive did not have ill parents or
siblings during the lockdown period.

Discussion

Studies have indicated COVID-19 in children is
generally less severe”*than in adults, giving a broad
spectrum of signs and symptoms, ranging from no
symptoms to severe symptoms. These symptomes,
which have been well described in the literature,
are often overlooked because of their wide variation
and low morbidity.”

According to the parents, those children who fell ill
during the lock down period had fever, headache, and
runny nose as the main signs and symptoms. A more
significant association of symptoms was observed in
children who tested negative for COVID-19. Corroborating
the findings of other studies, the prevalence of these
symptoms can also be associated with different clinical
signs, such as cough, diarrhea, and sore throat.”®

As reported by parents/guardians, children who
tested negative for COVID-19 presented with clinical
manifestations similar to those of children who tested
positive, including fever, cough, and sore throat, as
described by Blondiaux et al.” The difficulties in
diagnosing COVID-19in children are that many symptoms
are similar to those of other viral infections, requiring
parental awareness in order to prevent transmissibility.”
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Table 3. Most frequent signs and symptoms and serological test for COVID-19

Positive (n = 9) Negative (n = 44)  Total group(n = 53)
Symptons p-value OR (95%Cl)
n (%) n (%) n (%)

Child was sick 0.445*

Yes 4 (44.4) 13 (29.5) 17 (32.1) 1,9 (0,4-8,3)

No 5 (55.6) 31 (70.5) 36 (67.9) 1.00
Child had fever 0.076*

Yes 4 (44.4) 7 (15.9) 11 (20.8) 4,2 (0,9-19,8)

No 5 (55.6) 37 (84.1) 42 (79.2) 1.00
Child had cough 1.000*

Yes 3(33.3) 13 (29.5) 16 (30.2) 1,2 (0,3-5,5)

No 6 (66.7) 31 (70.5) 37 (69.8) 1.00
Child had sore throat 0.672*

Yes 3(33.3) 10 (22.7) 13 (24.5) 1,7 (0,4-8,0)

No 6 (66.7) 34 (77,3) 40 (75.5) 1.00
Headache 1. 000*

Yes 4 (44.4) 17 (38.6) 21 (39.6) 1,3 (0,3-5,4)

No 5 (55.6) 27 (61.4) 32 (60.4) 1.00
Diarrhea 0.611*

Yes 2(22.2) 6(13.6) 8 (15.1) 1,8 (0,3-10,8)

No 7 (77.8) 38 (86.4) 45 (84.9) 1.00
Runny nose and stuffy nose 0. 456*

Yes 5 (55.6) 16 (36.4) 21 (39.6) 2,2 (0,5-9,3)

No 4 (44.4) 28 (63.6) 32 (60.4) 1.00
Sneezing 0.706*

Yes 4 (44.4) 15 (34.1) 19 (35.8) 1,5 (0,4-6,6)

No 5 (55.6) 29 (65.9) 34 (64.2) 1.00

*Fisher’ s exact test.

Table 4. Prevalence of symptom s and serological test results for COVID-19.

) Positive (n = 9) Negative (n = 44)  Total group (n = 53)
Variables p-value OR (95%Cl)
n (%) n (%) n (%)
Had symptoms 0.424*
Yes 8 (88.9) 32 (72.7) 40 (75.5) 3,0 (0,3-26,6)
No 1(11.1) 12 (27.3) 13 (24.5) 1.00
Number of symptoms 0.418*
None 1(11.1) 12 (27.3) 13 (24.5) 1.0
1-2 3(33.3) 18 (40.9) 21 (39.6) 2,0 (0,18-21,¢)
3-7 5 (55.6) 14 (31.8) 19 (35.8) 4,3 (0,4-41,9)
Number of symptoms 0.212**
Mean = SD 2,78 1,79 2,09 =2,12 2,21 = 2,07
Median (P25;P75) 3,00 (1,50; 4,00) 1,00 (0,00;3,00) 2,00 (0,50; 3,50)

*Fisher’ s exact test; ** Mann-Whitney test.

Since the beginning of the pandemic, there has Individuals with more years of formal education
been evidence that social distancing and hygiene tend to be more exposed to the virus, given that
can reduce the transmissibility of the infection. they have better job opportunities. Thus, they need
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Table 5. Presence of symptoms according to the parents regarding the occurrence of disease.

Yes
Child fell ill during the pandemic

n (%)
Yes 17 (100.0)
No 23 (62.2)
Total 40 (74.7)

*Significant association at 5%; ** Fisher’ s exact fest.

Table 6. Results of serological tests for COVID-19 and parental education

Positive
Parental education
n (%)
Incomplete elementary education 2(11.1)
Elementary education 3(18.8)
High school/ higher education 4(21.1)
Total 9(17.0)

*Fisher’ s exact test.

to keep on working and this tends to reduce social
distancing.’*® However, in the present study, there
was no association between the parental education
and reports on the presence of infection in children.

The most reliable tests for detecting the coronavirus
are reverse-transcription polymerase chain reaction
(RT-PCR) and serological tests. Serological tests, used in
the present study, cause minor discomfort to pediatric
patients and allow identifying active disease cases,
previous contact with the virus, and immunity.*! In
this study, most children with a positive test had IgG
antibodies, which indicates previous disease or immunity
against the virus, as reported by Totura and Baric.”

Even with mild or no symptomes, children can harbor
high levels of the virus in their upper respiratory tract,
especially at the onset of the infection®. In the present
study, most children who experienced some symptoms
reported by their parents had mild symptoms, with a
clinical course similar to that of other viral diseases,
making it difficult to control the spread of the disease.
According to data from the monitoring system created
by researchers from the University of Sao Paulo to
keep track of the progress of the pandemic in Brazil,
there is an average growth of 15% in hospitalizations
of children with COVID-19 aged 5 to 9 years, compared
with December 2020 to February 2021.%

Given the current scenario, pediatric dentists are
challenged to provide dental care to children by using
strategies that help change the behavior of children
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No Total
p-value
n (%) n (%)
- 17 (100.0) 0.005*,**

14 (37.8) 37 (100.0)
14 (25.9 54 (100.0)
Negative Total

% " %) p-value
16 (89.9) 18 (100.0) 0.734*
13 (81.2) 16 (100.0)
15 (78.9) 19 (100.0)
44 (83.0) 53 (100.0)

and parents/guardians. ** Despite the new safety
protocols, which can make oral examination more
difficult, it is essential to focus on evaluating the signs
and symptoms of COVID-19 in children. It is also
essential to guide families, so they can be aware of the
similarities between the symptoms of COVID-19 and
of other common viral diseases in childhood.**
Education of pediatric dentists in the pandemic
should focus on providing them with knowledge about
the signs and symptoms of COVID-19 in children to
prevent the spread of the disease in clinical practice.®
A strength of the present study is its contribution to
gathering more evidence that children are not free from
being infected, either presenting with no symptoms
or being asymptomatic, as signs and symptoms of the
disease are similar to those of other viral infections.
More severe conditions have been increasingly reported
in Pernambuco and throughout Brazil, as described
by the State Department of Health epidemiological
bulletin and by the Brazilian Ministry of Health.**%

Conclusion

In this study, parents reported the most common
clinical signs in children who tested positive for
COVID-19 were headache, cough, and runny nose,
with a clinical course similar to that of children with
a negative test. These findings indicate the need for
further studies on COVID-19 infection in children,
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