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An exploratory study of children 
with caries and its relationship to 
SARS-CoV-2

Abstract: This exploratory study investigated whether children with 
dental decay were more likely to have COVID-19 than those without 
caries. The children underwent dental inspection and blood collection 
for detection of SARS-CoV-2 antibodies. Fifty-four children aged 6 to 
9 years participated in the survey, which was conducted between 
March and June 2020 in the municipality of Ipojuca, Pernambuco, 
Brazil. The diagnosis of caries was performed using the dmft and 
DMFT indices. Parents reported signs and symptoms of sickness in 
their children during this period. The serology test aimed to verify the 
immune response of the children to coronavirus by detecting IgM/IgG 
antibodies. Statistical analyses were performed at P < 0.05. The majority 
of the children presented caries (68.5%). Of the nine children who 
tested positive for COVID-19 (16.7%), eight presented IgG antibodies 
to the virus, and only one had IgG and IgM antibodies to SARS-CoV2. 
Children who tested positive for SARS-CoV-2 had a higher percentage 
of caries lesions than those who tested negative for SARS-CoV-2 (77.8% 
vs 65.9%), but this difference was not statistically significant. 
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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
outbreak that began in late 2019 in Wuhan, China, spread quickly and 
posed an immediate threat to global public health.1 The pandemic started 
in Brazil in the first quarter of 2020, and with only approximately 3% of the 
global population, accounts for 10% of all cases and deaths worldwide. The 
disease poses a greater threat to those with underlying chronic diseases 
and immunosuppression.2

Caries shares similar risk factors to other chronic/systemic diseases, 
which provides opportunities for developing common prevention strategies 
and promoting health equity through action on the social determinants 
of health.3 Poor oral health, as well as other oral disorders, can increase 
the risk of developing systemic conditions like diabetes, obesity, chronic 
kidney disease, and liver disease.4,5 According to some studies, cytokines 
or microbial products released systemically in response to oral infection 
can cause inflammation in other parts of the human body, resulting in 
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an array of systemic diseases.6 Since the mouth is a 
controlled pathogen reservoir, improving oral hygiene 
can lower the risk of oropharyngeal colonization and 
pulmonary complications.7

Antibody testing assesses the presence (qualitative 
testing) or the amount of an antibody (quantitative 
testing) in a sample (usually blood, serum, or plasma).8 

Antibodies are large proteins produced by the immune 
system to identify and neutralize a disease-causing 
agent (such as bacteria or viruses). During the process, 
immune cells are also activated.9 The ability of the 
immune system to respond to new pathogens can 
be affected by age.10,11 Children have better antibody 
responses than adults and are better equipped to 
deal with novel viruses.11

According to studies, most chi ldren are 
asymptomatic for COVID-19, and when present, 
symptoms are relatively milder in children than in 
adults.12 According to a systematic review, children 
account for less than 5% of COVID-19 diagnoses and 
typically have milder forms of the disease.13

In addition to assessing the patient’s immune 
response, coronavirus antibody testing helps tracing 
viral circulation and estimate the extent of exposure 
in the population. Nevertheless, for the results to be 
valid, the test must be performed at the correct time 
and interpreted correctly.14 Antibodies in the blood 
are measured by serological tests. Antibodies appear 
seven days after the onset of symptoms in COVID-19. 
IgM antibodies appear sooner than IgG antibodies, 
which appear about two weeks after infection.15 

IgG (immunoglobulin G) and IgM (immunoglobulin 
M) are the two most common antibodies identified 
in serological tests. A positive IgM result indicates 
that the person has already been exposed and is in 
the active phase of COVID-19, with the possibility 
that the microorganism is circulating in the patient 
at the time.16 A positive IgG result may indicate that 
the person is in the chronic convalescent stages of the 
disease, or that they have had contact with COVID-19 
at some point in their life.17

PCR is a molecular biology method that amplifies 
and identifies the genetic material of the virus. The 
purpose of this methodology is to exponentially 
multiply genetic material. That is, it will detect 
the presence or absence of RNA from the virus 

under study. If it is positive, coronavirus infection 
is confirmed (in the acute phase of the disease).8 To 
test for the disease, a sample of nasal, oropharyngeal 
(throat), or sputum secretion is used.18 The test 
can be positive in the first days after the onset of 
symptoms, but it tends to be negative after more 
than seven days.

The relationship between oral health and COVID-19 
infection remains unknown. Children with poor 
health, particularly those with substantially reduced 
immunity, may be at higher risk.19 Dental caries is 
the most common chronic disease in childhood,20 
and recent evidence confirms that individuals with 
comorbidities, such as chronic diseases, have reduced 
immune response to viral diseases.21 Therefore, this 
study aimed to investigate the relationship between 
caries and virus exposure in a population of children 
from the Brazilian city of Ipojuca, in the state of 
Pernambuco. Parents reported signs and symptoms 
of the illness of their children during the lockdown 
period. The purpose of this exploratory study was 
to investigate whether children with dental decay 
were more likely to have COVID-19 than those 
without caries.

Methodology

This study followed Resolution 466/2012 of the 
National Council for Research in Humans and 
approved by the ethics committee of the Universidade 
de Pernambuco,  under nº: 4.203.296. The free and 
informed consent form was signed by the parents 
of the examined children.

This was an exploratory study conducted at 
the only two community health centers in Ipojuca, 
Pernambuco, Brazil, that were open for dental 
emergencies during the pandemic. 

 Ipojuca is a municipality located 60 kilometers from 
the state capital. It has a population of approximately 
80,637 inhabitants (IBGE), with 5% of children aged 
6 to 9 years. Since this was an exploratory study, an 
intentional sampling was used selecting 54 boys and 
girls aged 6 to 9 years. Intentional sampling methods 
are non-probabilistic procedures in which a group of 
individuals is selected for a sample to meet specific 
prescribed criteria.22
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Children with syndromes that made the exam 
extremely difficult to perform and children who 
used orthodontic appliances were excluded from 
the study. The Kappa test for consistency was 
employed to calibrate the dentists in dental caries 
evaluation (0.76). Fifty-four children underwent 
dental exams using the Decayed, Missing, and 
Filled Teeth (dmft and DMFT) indices. A blood 
sample was taken for immunology testing at the 
health clinics and processed at the health provider 
laboratory. The dental exam and blood collection 
were performed in the same session. Guardians 
or parents responded questions regarding their 
children’s health during the months of lockdown. 
The dentists followed biosafety protocols such as 
wearing personal protective equipment and using 
sterile instruments while performing exams in a 
dental chair.

Fisher’s exact test was used to assess the association 
between two categorical variables. The margin of 
error was of 5%. Data was entered in an EXCEL 
spreadsheet and the statistical calculations were 
done in IMB SPSS version 25.

Results

Table 1 shows that most participants were aged 
six (31.5%) and seven (38.9%) years; 30 (55.6%) were 

female. As reported above, this population accounts 
for 5.0% of the total population.

Nine children (16.7%) tested positive for COVID-19, 
eight tested positive for IgG, and only one tested 
positive for both immunoglobulins (IgM and IgG). 
In one case, IgM was undetermined (Table 2). 

The majority of the patients in the sample – 37 (68.5%) 
– had caries, while 17 (31.5%) were caries-free (Table 3). 
Children who tested positive on the serological test 
for SARS-CoV-2 and for immunoglobulin had more 
dental caries than children who tested negative. Seven 
(77.8%) of the nine children with a positive serological 
test result had dental decay and two (22.2%) were 
free of caries (p > 0.05) (Table 4). 

Runny nose, headache, and sneezing were the most 
common signs and symptoms reported by parents, 
both in children who tested positive for COVID-19 
and in those who tested negative. The most common 
symptoms in positive patients were runny nose 
(55.6%), fever (44.4%), headache (44.4%), cough (33.3%), 
sneezing (44.4%), and sore throat (33.3%) (Table 5).

Discussion

During the pandemic, only a limited number of 
national population-based studies have examined 
the presence of antibodies against SARS-CoV-2 in 
children.23 For instance, a study conducted in Spain 
by Póllan et al.24 revealed lower rates of antibody 
positivity for the infection among children under 
the age of ten. According to a study by Costa et 
al.,25 the available data indicate a low incidence 
of COVID-19 among children. A meta-analysis 

Table 1. Sociodemographic characteristics of the study 
participants.

Variable n (%)

Age (years)

6 17 (31.5)

7 21 (38.9)

8 9 (16.7)

9 7 (13.0)

Gender

Male 24 (44.4)

Female 30 (55.6)

Family income (minimum wages)

< 1 19 (35.2)

1 22 (40.7)

2–3 13 (24.1)

Table 2. Results of the serological immunoglobulin test.

Variable n (%)

COVID 19 (by serological test)

Positive 9 (16.7)

Negative 44 (81.5)

Indeterminate 1 (1.8)

Result of the immunoglobulin test

Absent 44 (81.5)

IgG present 8 (14.8)

IgG and IgM present 1 (1.8)
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Table 3. Results of the intraoral examination.

Variable Result

dmft and components

Decayed primary teeth: mean ± SD (median) 1.74 ± 1.94 (1.00) 

Filled primary teeth: mean ± SD (median) 0.63 ± 1.15 (0.00) 

Primary teeth with extraction indicated due to caries): mean ± SD (median) 0.20 ± 0.48 (0.0) 

ceo-d 2.57 ± 2.31 (2.00) 

DMFT and components

Permanent decayed teeth: mean ± SD (median) 0.11 ± 0.42 (0.00)

Permanent filled teeth: mean ± SD (median) 0.04 ± 0.27 (0.00) 

Permanent teeth lost due to caries: mean ± SD; median (P25; P75) 0.02 ± 0.14 (0.00)

DMFT 0.17 ± 0.50 (0.00)

Early tooth loss: n (%)

Yes 9 (16.7)

No 45 (83.3)

Presence of caries: n (%)

Yes 37 (68.5)

No 17(31.5)

Table 4. Caries according to the result of the COVID-19 test.

Variable
Positive (n = 9) Negative (n = 44) Total (n = 53)

p-value OR (95%CI)
n (%) n (%) n (%)

Presence of caries  0.475*  

Yes 7 (77.8) 29 (65.9) 36 (67.9)  1.8 (0.3-9.8)

No 2 (22.2) 15 (34.1) 17 (32.1)  1.0

*Fisher’s exact test.

Table 5. Most common clinical characteristics in children with and without IgG / IgM.

Total (n = 53) Laboratory results
Most common clinical 

characteristics (%)
Presence of caries 

(%)
Caries experience 

(%)
Early loss 

(%)

Group 1 (n = 9) IgG/IgM present (16.7%)

Runny nose (55.6)

77.8 88.9 22.2

Fever (44.4)

Headache (44.4)

Cough (33.3)

Sneezing (44.4)

Sore throat (33.3)

Group 2 (n = 44) IgG/IgM absent (81.5%)

Headache (38.6)

65.9 75.0 15.9

Runny nose (36.4)

Sneezing (34.1)

Cough (29.5)

Sore throat (22.7)

Fever (15.9)
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conducted to evaluate different serological methods 
for detecting SARS-CoV-2 infection suggested that 
utilizing combined IgG and IgM tests, as done in this 
study, provides better sensitivity than evaluating 
only a single antibody.15

In this study, the time between illness and blood 
sampling might be associated with a higher prevalence 
of IgG antibodies compared to IgM. Only one child 
had both types of immunoglobulins. According to 
Moraes et al.,26 (2020), positive IgM and negative 
IgG antibodies indicates recent infection. In turn, 
negative IgM and positive IgG indicates that an 
infection occurred three weeks previously. Parents 
were unsure when their children became ill at the 
time of the survey, but all children had the same 
signs and symptoms of the disease, even though the 
majority tested negative. 

Upon reflection, we agree with Savitz et al.27 when 
they emphasize the importance of making a considered 
judgment rather than automatically dismissing a 
study based on the uncertainty of the timing of 
exposure. Judgment must be made as whether the 
estimated exposure accurately reflects the relevant 
period in the past that is causally linked to the disease. 
Additionally, the authors suggest that when relying on 
fallible, self-reported exposures, recall bias may arise 
due to reverse causality, wherein the presence of the 
disease influences either the actual exposure or the  
measured/reported exposure.

According to Long et al.,28 the reduction in IgG 
levels and neutralizing antibodies in the early stages 
of convalescence may have implications for immunity. 
In their study, the individuals infected with SARS-
CoV-2 presented immune responses specific to IgG; the 
virus-specific IgG levels in the asymptomatic group 
were significantly lower (p = 0.005) compared to the 
symptomatic group in the acute phase. When compared 
to symptomatic patients, asymptomatic individuals 
had a greater reduction in IgG and neutralizing 
antibody levels during the early convalescent phase. 

Based on the relationship between antibody 
titers and disease severity, Zhao et al.29 found that 
critically ill patients had significantly higher antibody 
titers compared to non-critical patients two weeks 
after symptom onset. Méndez-Echevarría et al.30 
reported that children infected with SARS-CoV-2 who 

required hospital admission remained seropositive. 
On the other hand, one out of five children with 
mild or asymptomatic infections, as well as those 
with low antibody titers, had no antibodies. Some 
of the children in this study, whether asymptomatic 
or mildly symptomatic, may have become infected 
despite initially showing a negative result, making 
antibody detection difficult. After infection, some 
asymptomatic children may exhibit low antibody 
titers, often experiencing a decline in IgG titer,26 which 
could have occurred to the children included in this 
study. Furthermore, evidence suggests that immune 
protection against other human coronaviruses is 
not long-lasting.31

Most studies on COVID-19 primarily focus on 
adults because of their high infection rates. However, 
Dong et al.32 conducted an evaluation of 728 pediatric 
patients with confirmed COVID-19. Over 90% were 
asymptomatic or experienced mild to moderate 
disease. Similar findings were reported by Guner et 
al.,33 who studied 251 pediatric patients, of which 48 
(19.1%) patients were asymptomatic and 183 (72.9%) 
had mild symptoms.

In the present study, children exhibited a low 
prevalence of dental caries, which is in line with 
a global trend observed over the past decade. This 
finding is consistent with the last National Oral 
Health Survey (SB Brazil 2010), which reported that 
Brazilian children, on average, have 2.43 carious teeth 
by the age of five.34  

Based on the findings of Méndez-Echevarra  
et al.,30 it is important to consider the potential lack 
of precision in parents’ reporting of the duration 
of their children’s illness. In such case, some of 
the children who tested negative in the study may 
have either lost their immunoglobulins over time, 
especially considering the three-month lockdown, 
or had mild cases of the disease. As noted by  
Savitz et al.,27 the exposure status measured at the 
time of disease ascertainment may not accurately 
reflect the relevant exposure period from an etiological 
standpoint. Furthermore, the presence of the disease 
can potentially affect the measurement of exposure, 
which is akin to the biological counterpart of recall 
bias, where the presence of disease distorts self-
reported exposure.
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It is important to highlight that the target 
population resides in communities with high 
population density, such as favelas. This implies that 
children were highly likely to have regular contact 
with infected individuals during the lockdown. 
Therefore, considering the circumstances, the 
parents’ lack of memory regarding their children’s 
health may not be a genuine weakness of this report, 

The sample size of our study was small due the 
methodological aspects already explained. This may 
explain the lack of sensitivity of statistical tests to 
prove the research hypothesis. With small samples, it 
is often not possible to obtain a statistically significant 
difference or association.35

As the pandemic progresses and more studies 
are developed, there is evidence of a lower 
incidence of the disease in children.36 There is 
enough evidence that the new coronavirus has a 

unique mechanism of interaction with the host. 
More studies are essential to fill the knowledge 
gap about children’s immune response to SARS-
CoV-2 and to better understand the relationship 
between chronic diseases, such as caries, and the  
new coronavirus.

Conclusion 

Children who tested positive for SARS-CoV-2 
had a higher percentage of caries lesions than the 
children who tested negative, but the difference was 
not statistically significant. 
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