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Coronavirus disease 2019 (COVID-19), caused 
by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), is an infectious 
respiratory disease that affects humans. The 
disease, first seen in China in the last month 
of 2019, rapidly spread worldwide and was 
declared a pandemic by the World Health 
Organization (WHO). Due to the pandemic, 
all countries around the world have taken 
various measures for the pandemic. These 
measures include a curfew, city lockdown, 

physical distancing, avoiding high-risk spaces 
like crowded indoor gatherings, staying home 
when ill, wearing face masks, and using contact 
tracing apps.1 One of the most important of 
these measures was to suspend education for a 
while. With the prolongation of the pandemic, 
some countries have started the education of 
preschools and school children with distance 
education, while some countries have continued 
face-to-face education by taking protective 
measures.2 With the onset of face-to-face 
education, discussions regarding the prevalence 
of COVID-19 in children have started.

What is known about the risks of COVID-19 
for children changes the understanding of how 
it affects children as the information about 
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ABSTRACT

Background. With the onset of the COVID-19 pandemic, discussions regarding the prevalence of COVID-19 in 
children and the association of this with education have started. This study aimed to determine the prevalence 
of COVID-19 infection in asymptomatic school children within a limited period while face-to-face education 
continued. 

Methods. This is a descriptive and retrospective study. Screening was carried out in the schools in the three 
major districts of the metropolitan municipality when face-to-face education was practiced. COVID-19 RT-PCR 
swab samples were collected from 4,658 students from 46 schools at preschool, primary, secondary, and high 
school levels by using the stratified sampling method. Screening results were retrospectively analyzed by the 
researchers. 

Results. The mean age of the children included in the study was 10.6±3.2 (5-17). Only 46 students’ COVID-19 
RT-PCR results were positive; the positivity rate was higher in male students than in female students (p>0.05); 
the students living in the third region had a higher positivity rate than the other students, there was a statistical 
difference between them (p<0.001); there were no positive cases in 26 (56.7%) schools, and the spreader rate of 
the school children was 0.98%.

Conclusions. We determined in the study that the prevalence of COVID-19 infection was not high in 
asymptomatic school children in the period when schools were open. This may play a role in directing the 
education and training during the pandemic. 
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COVID-19 increases.2,3 In the early stages of 
the pandemic, it was thought that children had 
mild and asymptomatic COVID-19 and that the 
risk of transmission was lower.4 However, it has 
been determined over time that children with 
COVID-19 may also require hospitalization and 
critical care.5,6 Cura et al. reported a high rate 
(8.6%) in children assessed with the suspicion 
of COVID-19.5

On the contrary to these studies, there are also 
reports revealing that COVID-19 is rare among 
children.7-10 It has been reported that 2.1% of 
the cases infected with COVID-19 are children 
under the age of 18. According to the current 
information provided by the Chinese Centers 
for Disease Control and Prevention, 416 (0.9%) 
out of 44,672 individuals were below the age of 
10 and 549 (1.2%) were between the ages of 10 
and 18 by the 11th of February 2020.11

It is important to carry out school screenings 
to protect and improve public health during 
pandemics, and the family physicians, health 
professionals working in the community health 
centers, and school health nurses take an active 
role and identify children in the risk group 
before hand.2

This study aimed to determine the prevalence 
of COVID-19 infection in asymptomatic school 
children within a limited period while face-to-
face education continued.

Material and Methods

All the procedures performed in studies 
involving human participants followed the 
ethical standards of the institutional and/
or national research committee and the 1964 
Helsinki declaration and its later amendments or 
comparable ethical standards. The institutional 
approval was obtained from the Provincial 
Health Directorate (93079172-703.01) and the 
Ministry of Health (2020-11-18T15_37_29), and 
ethical approval was obtained from Nuh Naci 
Yazgan University Ethics Committee (2020/27).

This was a descriptive and retrospective 
study. In this study, the results of COVID-19 
RT-PCR tests performed at the schools by the 
Provincial Health Directorate for screening in 
asymptomatic children were obtained from the 
records and retrospectively assessed. 

Study Design and Setting

The duration of compulsory education for 
children in Turkey is 12 years. Before compulsory 
education, children receive preschool education. 
The first four years of compulsory education 
are a primary school, the second four years are 
a secondary school, and the third four years are 
high school education. 

Schools were closed on March 16, 2020, when 
the pandemic began in Turkey. Face-to-face 
education started on September 21, 2020. Some 
precautions were taken at schools as face-
to-face education started. Wearing a mask 
became compulsory. Social distancing rules 
were carefully followed in the classrooms and 
in common areas such as dining halls and the 
seating arrangements were adjusted according 
to these rules. The school canteens were closed. 
The use of sports halls, swimming pools and 
school clubs was suspended. Mass ceremonies 
were canceled. The length and number of 
lessons were decreased and the length of break 
times was increased. The classrooms were 
ventilated by keeping the windows open during 
break times. Adults except for teachers and staff 
in charge were not allowed in the schools. The 
temperature of the students and teachers was 
taken before attending the classes. The teachers 
and students with symptoms were immediately 
referred for PCR test analysis. Forty-five 
days after face-to-face education started, 
the Provincial Health Directorate carried 
out screening at schools in 3 major districts 
to evaluate the prevalence of COVID-19 in 
asymptomatic school children during the face-
to-face education period. Socio-demographic 
characteristics of these three districts are as 
follows; Melikgazi: The population is 555,671; 
the population density is 3295; the development 
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index is 3.32; the literacy rate is 98.1%; the 
number of students per classroom is 59, and 
there are 1398 factories in the two organized 
industrial zones of Melikgazi. Kocasinan: The 
population is 391,661; the population density is 
226; the development index is 3.32; the literacy 
rate is 97.1%; the number of students per 
classroom is 34; and it is the district where the 
migration from abroad (Syria, Afghanistan, etc.) 
is the highest. Talas: The population is 157,695; 
the population density is 336; the development 
index is 0.59; the literacy rate is 98.1%; the 
number of students per classroom is 36, and it is 
the district where the number of universities is 
higher. Between November 9 and 15, 2020, the 
students in 46 schools were screened. The cases 
who were positive for COVID-19 RT-PCR test 
were accepted as cases infected with COVID-19. 
The students who did not have any symptoms 
and signs of COVID-19 disease and those who 
had no history of contact were included in the 
screening. Throat or nasal swab samples were 
used for the RT-PCR test. Consent to collect 
swab samples were obtained from all children 
who were planned to be included in the 
screening and their parents. 

Study Sample and Properties

In this process, 48 schools were randomly 
determined among the districts, with four 
schools from each level by the Provincial 
Health Directorate. Schools were selected 
using the stratified sampling method. Two 
schools were not included in the screening as 
the school management did not give consent. 
A power analysis was performed using the G * 
Power 3.1.0 analysis program to determine the 
sample size in our study. The number of people 
participating in the study with a population 
size of 176,000 was determined as a minimum 
of 3700 (α-value: 0.05, ß-value: 0.80). 

In our study, the data of 4,658 students between 
the ages of 5 and 18 who were studying in 
preschool (kindergarten), primary school, 
secondary school, and high school and screened 
by the Provincial Health Directorate were 
evaluated. The screening results were analyzed 

according to the demographic characteristics 
and school levels. The data were obtained from 
the Provincial Health Directorate records and 
the Public Health Management System.

Real-Time Reverse Transcriptase Polymerase 
Chain Reaction

Real-time reverse-transcription PCR was 
performed using Coronex-COVID-19 (Ver.2.0) 
Multiplex RT-qPCR Diagnosis Kit (DS Bio and 
Nano Technology, Ankara, Turkey). A 20-µL 
of reaction mix contained 5 µL of RNA, 12.5 
µL of CORONEX-COVID-19 DS Mix E [RT-
qPCR master mix], and 2.5 µL of CORONEX-
COVID-19 DS PP1 primer and probe mix [Orf1ab 
and N genes for SARS-CoV-2 detection, Rnase 
P gene for internal control]. Positive control for 
amplification control and no-template control 
were used to assess contamination. Thermal 
cycling was performed at 48 °C for 20 min for 
reverse transcription, followed by 95 °C for 5 
min, and then 35 cycles at 95 °C for 5 s and 60 °C 
for 10 s in Rotor-Gene Q device (Qiagen, Hilden, 
Germany). Cycle threshold (Ct) values of less 
than 33 were defined as positive. According 
to the information from the user manual of 
CORONEX COVID-19 Multiplex qPCR Kit 
sensitivity: 97.06 % [95% CI : 94.92% -98.47%] 
and specificity: 100% [96.31%-100%].

Statistical Analysis

Data analysis of the study was performed using 
SPSS version 22.0 (IBM Corp., Armonk, NY, 
USA) software program. In the data analysis, 
frequency, mean, median, standard deviation, 
and minimum and maximum values were 
used as descriptive data. Chi-square test was 
used in the comparison of categorical data; 
Student’s T-test was used in paired groups 
with normal distribution in numerical data, 
and Mann-Whitney U test was used in groups 
that did not comply with a normal distribution. 
In comparing three or more groups that did 
not comply with the normal distribution, the 
Kruskal Wallis test was used, Post-hoc Dunn’s 
correction was performed, and p<0.05 was 
considered statistically significant.
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Results

The mean age of the students included in the 
study was 10.6 ± 3.2 (5-17) years. According 
to the results, 50.9% (n = 2370) of the students 
included in the study were female, 34.8% of 
the students were in primary school, 43.3% 
were in the age group of 6-10, and 49.7% were 
educated in the 1st region. In the study, the 
number of positive RT-PCR students was 46 
(0.9%) (Table I). The median age of the students 
with positive RT-PCR test screening results 
was 11, and there was no statistical difference 
between the positivity rate and age groups (p 
= 0.84). Although the number of positive cases 
among the male students was higher than 
the female students, there was no statistical 
difference between them (p = 0.07). According 
to the results of the RT-PCR tests, the positivity 
rate of students living in the 3rd region was 
higher than the positivity rate of students living 
in the other regions, and the difference was 
statistically significant (p < 0.001) (Table II).

While positivity was mostly observed in the 
children attending secondary schools in the 
1st region, positive cases were higher in the 

children educated in primary schools in the 3rd 
region (Table III). A positive result was found in 
20 (43.5%) out of the 46 schools screened. In the 
study, positive results were found in 4, 5, and 6 
students in 1 school of each region (Table IV).

Discussion

All age groups are sensitive to COVID-19. 
The disease progresses with different clinical 
features from mild to severe.12 The first 
COVID-19 case in children was reported from 
Shenzhen, China, on January 20, 2020.13 Later, 
many pediatric cases and case series started to be 
reported.5 In some studies, it has been reported 
that the rate of contracting COVID-19 is less in 
children than in adults, and the symptoms and 
signs are milder.14,15 According to the weekly 
report of morbidity and mortality by the CDC, 
among 149,082 U.S. COVID-19 cases who had 
been reported as of April 2, 2020, and whose 
ages were known, 2,572 (1.7%) were patients 
under the age of 18 years and the rate was 2.4% 
in China.16,17 It was reported that 3% (n=202) of 
6713 daily diagnosed COVID-19 cases in Turkey 
on 23.11.2020 were under the age of 15.18

Occasional or absent clinical findings in 
children may cause fewer tests and fewer 
diagnoses. It has been reported that the rate of 
infected children is low, and children constitute 
an important group in terms of spreading 
the virus.19 However, the data on this subject 
are insufficient and limited as children are 
evaluated within the scope of contact follow-up 
and reflect the children treated in hospitals.20 
Our study is important because to the best of our 
knowledge there is no study on asymptomatic 
school children without a history of contact in 
the Turkish literature. 

The epidemiological data and clinical 
observations reveal that the prevalence of 
COVID-19 is lower and the possibility of mild/
symptomatic COVID-19 is higher among young 
individuals, particularly among children.21 
The Turkish National Pandemic Plan carries 
out filiation practices including the infected 

Table I. Socio-demographic characteristics of 
students.
Characteristics n %
Mean (SD) age, year 10.6 (3.2) 5-17
Gender
Male 2288 49.1
Female 2370 50.9
Age Groups
5 years 250 5.4
6-10 years 2106 45.2
11-15 years 1892 40.6
16 years and above 410 8.8
Level of Development
1st Region (Melikgazi) 2313 49.6
2nd Region (Kocasinan) 1009 21.7
3rd Region (Talas) 1336 28.7
RT-PCR Result
Negative 4612 99.1
Positive 46 0.9
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Table II. Evaluation of parameters according to the RT-PCR results of the students.

Characteristics
RT-PCR Result

Test/ p-value
Positive n(%) Negative n(%)

Age Groups (year)
5 years 3 (6.5) 247 (5.4) 0.837 0.84
6-10 years 19(41.3) 2087 (45.3)
11-15 years 21(45.7) 1871 (40.6)
16 years and above 3 (6.5) 407 (8.8)
Gender
Male 28 (60.9) 2260 (49) 2.566 0.11
Female 18 (39.1) 2352 (51)
Level of Development
1st Region (Melikgazi) 21 (45.7) 2292 (49.7) 17.234 0.000
2nd Region (Kocasinan) 1 (2.2) 1008 (21.9)
3rd Region (Talas) 24 (52.2) 1312(28.4)
Total 46 (100) 4612 (100)

Table III. Number of positive students by localization and level of schools.
Total Number of Students Number of RT-PCR Positive Students Positivity Rate /p

1St Region (Melikgazi)
Pre-school 101 1 0.99
Primary school 931 4 0.43
Secondary School 1057 11 1.04
High school 224 5 2.23
Total 2313 (49.66) 21 (45.66) 0,90
p-value 0.43 0.12 0.41
2nd Region (Kocasinan)
Pre-school 120 0
Primary school 552 0 0
Secondary School 278 0 0
High school 59 1 1.69
Total 1009 (21.66) 1 (2.17) 0.09
p-value 0.21 0.58 0.58
3rd Region (Talas)
Pre-school 29 1 3.45
Primary school 623 11 1.77
Secondary School 557 9 1.62
High school 127 3 2.36
Total 1336 (28.68) 24 (52.17) 1.7
p-value 0.06 0.34 0.54
Overall total 4658 (100) 46 (0.98)
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patients and contacts. Therefore, a higher rate 
of positivity can be detected in children with 
COVID-19 contact history or symptoms.5

At the time of this study, 19,273 RT-PCR tests 
were performed in the province and the test 
results of 3,785 people were positive. The rate of 
positive cases/tests in the province was 19.6% in 
the whole population. This rate was reported as 
1.19% in children (under the age of 18) and 2.6% 
in school children (ages between 5 and 18). In our 
study, the positivity rate seen in asymptomatic 
school children was 0.98%. According to the 
data of the Provincial Health Directorate, the 
rate of positive cases in the general population 
is lower in children compared with adults. In 
addition, the positivity rate of asymptomatic 
school children in our study was lower than the 
rate of positive cases among children between 
the ages of 5 and 18 detected in the province in 
the same period. The reason why the positivity 
rate in our study was lower than the rate in 
literature and school children in the province is 
probably that school children with a history of 
contact and symptoms were not included in the 
study and that the asymptomatic children were 
randomized in the study.

In studies on infected children in China and the 
USA, when the infection status of children was 
assessed according to gender, approximately 
57% of them were boys.4 In our study, the rate 
of infection was higher in boys than in girls. 
It was reported in other studies that infected 
children were usually between the ages of 6 and 
15.3,15 In our study, the positivity rate among 

children between the ages of 6 and 10 and 11 
and 15 was higher, which is consistent with 
the findings in the literature. It may be due to 
the increase in the socialization of children as 
they get older and their careless behaviors in 
obeying social distancing rules. On the other 
hand, it may show that preschool children obey 
the determined rules more. 

In countries with the idea that children would 
not comply with social distancing, masks, and 
hygiene rules, it was thought that children 
would first transmit COVID-19 to each other 
in educational institutions and then to their 
families; therefore, schools and daycare centers 
were closed.22 However, studies indicate no 
direct evidence on the impact of daycare and 
school closures on the COVID-19 outbreak.20,22 
Contrary to these studies, there are also 
publications stating that closing schools is an 
effective method to prevent the spread of the 
pandemic.23-26 For this reason, it is stated that 
studies should aim to determine the rate of 
infection spreading of children in schools that 
have started face-to-face education.20,22 Our 
study was conducted in a period of transition to 
face-to-face education in Turkey. Schools’ rate 
with no cases was 56.5% (n = 26). The number of 
schools with no positivity was almost equal to 
the number of schools with positive cases. No 
clear view has been obtained from these results 
regarding the effect of the COVID-19 pandemic 
on preschool and school closures. 

Today, epidemics and infectious diseases affect 
societies and people with poorer socioeconomic 
status.27 Economically disadvantaged people 
living in crowded houses where there is no social 
distancing, being employed in jobs that do not 
provide the opportunity to work from home, 
and similar factors increase the possibility of 
being exposed to COVID-19.28 The results of our 
study on localization support this. According to 
the RT-PCR test results, the positivity rate was 
higher in the students living in the 3rd region, 
where the level of development was the lowest 
(p <0.001). 

Table IV. Number of schools according to positive 
RT-PCR test results of the students.
Number of positive students Number of schools (%)
0 26 (56.5)
1 8 (17.4)
2 5 (10.8)
3 4 (8.7)
4 1 (2.2)
5 1 (2.2)
6 1 (2.2)
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The most important limitation of our study 
was that the data of school-age children were 
withdrawn from the data processing system 
after RT-PCR screening, and the teachers and 
other school staff members were not included 
in the screening process. It is the first study 
performed on asymptomatic school children in 
Turkey, which is the strength of the study. 

In conclusion, the COVID PCR positivity rate 
in asymptomatic school children was 0.98% in 
our study. Also, no positive cases were found 
in more than half of the schools. This study 
has revealed that the prevalence of COVID-19 
infection in asymptomatic school children is not 
higher than the rates in symptomatic children 
and the general population. This may play a 
role in directing education and training during 
the pandemic as well as planning training about 
the pandemic and taking protective measures. 
However, the pediatric COVID-19 infectivity 
should not be ignored. Therefore, further 
studies are needed to confirm our observations. 
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