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ABSTRACT

Aim: To determine effects of non-pharmaceutical COVID-19 precaution
measures on the frequency of upper respiratory tract infection (URTI) in
children aged 6-18.

Materials And Methods: The research is of cross-sectional type. The sample
size was calculated as 316 people. The participation rate is 84.81% (n=268). The
dependent variable of the study is URTI in the last year; The independent
variables are sociodemographic characteristics, characteristics related to URTI,
and measures taken regarding the COVID-19 pandemic. The data were
collected from the people who applied to the university hospital pediatrics
polyclinic.

Results: The frequency of URTI in children in the study group in the last year
is 36.6% and compared to the pre-pandemic period, the frequency of URTI has
decreased by 71.3%. Previous history of hospitalization for any reason
increases the status of having URTI in the last year by 1.9 times (95% CI 1.1-
3.3); mask usage in the child being rarely/occasionally increases the status of
having URTI in the last year by 2.7 times (95% CI 1.2-6.1), mask usage never
increasing status of having URTI in last one year by 6 times (%95 CI 1.5-23.8)
increase.

Conclusion: Compared to the pre-pandemic period, the frequancy of URTI in
children decreased by 71.3% according to the data received from parents. In the
study,it was determined that using only the masks from the public health
measures applied during the COVID-19 pandemic was effective in reducing
the frequency of upper respiratory tract infection and that the use of masks in
the community, especially in children, should be encouraged. Children with a
history of hospitalization should be provided with masks in public areas.

Keywords: COVID-19, Upper Respiratory Tract Infection, prevalence, Social
Distancing, Mask
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Amag: 6-18 yas grubu cocuklarda COVID-19 pandemisine karsi alman
farmakolojik olmayan onlemlerin tist solunum yolu enfeksiyonu (USYE)
sikligina etkisini tespit etmektir.
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Gerec ve Yontem: Arastirma kesitsel tiptedir. Ornek biiytikliigi 316 kisi
olarak hesaplanmistir. Katilim orani %84,81'dir (n= 268). Arastirmanin
bagimli degiskeni son bir yilda USYE gecirme; bagimsiz degiskenleri
sosyodemografik 6zellikler, USYE ile ilgili 6zellikler, COVID-19 pandemisi
ile ilgili alinan 6nlemlerdir. Veriler tiniversite hastanesi pediatri poliklinigine
basvuran kisilerden topland.

Bulgular: Arastirma grubundaki gocuklarda son bir yilda USYE gegirme
sikligr %36,6’dir ve pandemi Oncesine gore USYE goriilme sikligr %71,3
diizeyinde azalmustir. Son bir yilda USYE gegirme durumunu; gocugun daha
once herhangi bir sebepten hastaneye yatis dykiistiniin olmasi 1,9 kat (%95
GA 1,1- 3,3), cocukta maske kullanimi1 nadiren/ara sira olmasi 2,7 kat (%95
GA 1,2-6,1), hicbir zaman olmasi 6 kat (%95 GA 1,5-23,8) arttirmaktadir.

Sonug: Pandemi oncesine gore cocuklarda USYE goriilme sikhiginda
ebeveynlerden alinan veriye gore %71,3 diizeyinde azalmistir. Calismada,
COVID-19 pandemisi doneminde uygulanan halk sagligi onlemlerinden
sadece maske kullanmanin USYE sikligindaki azalmada etkili oldugunu,
cocuklarda maske kullanimimin toplumda tesvik edilmesi gerektigini
belirlemistir. Daha 6nce hastaneye yatis dykiisti bulunan cocuklar birinci
basamak saghk kuruluslari tarafindan daha dikkatli takip edilmelidir.
Hastaneye yatis dyktisii olan ¢ocuklara ortak alanlarda maske verilmelidir.

Anahtar Kelimeler: COVID-19, Ust Solunum Yolu Enfeksiyonu, Prevalans,

Sosyal Mesafe, Maske

The disease the World Health Organization named
COVID-19 emerged in China and in a short period of three
months it has taken the World under its influence (1). The
COVID-19 outbreak, which was declared a pandemic by
the World Health Organization as ofon March 11, 2020;
continues to threaten the humanity of the world physically,
mentally, and socially.

There is no fully effective treatment for COVID-19
yet. The most important measures to prevent the spread of
the virus in society are hand hygiene, social distancing, and
quarantine. Immediately after the official announcement of
the first case on March 11, 2020, schools were closed on
March 12, 2020, and then the transition to online-remote
education are the measures taken in this context in Turkey.
With the circulars issued, activities such as sports

competitions and social events were postponed (2).

URTI is common in both children and adults. The
cause is %90 of the time viral (3). Viral agents that cause
URTI generally spread through the respiratory tract, which
increases the rate of transmission both among children and
from children to the society. Non-pharmaceutical measures

implemented due to the COVID-19 pandemic are one of the

factors that may have contributed to the seasonal
characteristics of respiratory diseases (4). Prior to the
COVID-19 pandemic, the impact of non-pharmaceutical
measures on the spread of respiratory viruses was largely
unknown. In a study by Hyunju et al. in Korea, it was
determined that during the first wave of the pandemic,
non-pharmaceutical considerations affect not only the
spread of SARS-CoV-2, but also the influenza virus (5).
Olsen et al., in their study in the Southern Hemisphere
(Australia, Chile, South Africa), detected a significant
decrease in influenza activity in the winter of 2020 and
determined that pediatric hospitalizations due to non-
COVID-19 respiratory diseases were significantly reduced
(6). In the spring of 2020, global quarantines due to COVID-
19 quickly halted the spread of RSV. RSV seasons seen each
year have ended before they started in the Southern
Hemisphere (Australia, Chile, South Africa) (7). Likewise,
in the Northern Hemisphere (Finland and Alaska, USA),
the ongoing RSV season quickly ended as restrictions were
imposed (8). In the study conducted by Daniel et al. in
Australia, in the first 13 weeks of 2020, before local COVID-
19 restrictions, RSV and flu diagnoses were compared with

the average of previous seasons, flu and RSV activity



decreased after the introduction of local COVID-19
restrictions at week 14, and It was determined to remain
very low compared to previous seasons even after the
successive relaxation of local COVID-19 restrictions..
Compared with the mean detections from week 14 to week
35 in the pre-pandemic years, patients diagnosed with RSV
decreased by 98.0% and patients diagnosed with influenza
decreased by 99.4% (9). In the study conducted by Yueling
et al. at Zhejiang Children's Hospital, the prevalence of
respiratory tract infection among 0-18 years old was 29.6%
in April 2019, according to electronic health carehealthcare
records, while this value was 6.9% in April 2020 (10).
Although there is no community-level research on this
subject in our country in the literature, Kizil et al. in a study
conducted a research on the factors of URTI cases admitted
to the hospital in Eskisehir in 2022 with the pandemic; With
measures such as the use of masks, restriction of social
activities, closure of schools, they have detected a decrease
in all viral factors, especially influenza, and with the
relaxation of the measures taken, viral infections, especially
respiratory syncytial virus, Rhinovirus and Bocavirus, have
increased and they have seen an increase in respiratory
tract similar to their

infections pre-pandemic

epidemiological features (11).

The aim of this study is to determine the effect of
non-pharmaceutical measures against the COVID-19
pandemic on the frequency of URTI in children aged 6-18
years who applied to the Pediatrics Polyclinic of University
Hospital between July and August 2021.

MATERIALS AND METHODS
Type of study:

The study is a cross-sectional study.
Place and time of the research:

The research was carried out in Manisa Celal
Bayar University Hospital in between July-August 2021.
Ethical approval was obtained from the local ethics
committee with the date
01/12/2021/20.478.486/046

Research population and sampling method:

and number

Children aged 6-18 years were included in the
study. The population of the study consists of pediatric
patients aged 6-18 years who applied to University

Hospital for outpatient diagnosis and treatment. The
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sample size was calculated as 316 individuals using the
sample size of the unknown population formula with
29.6% expected prevalence, %95 confidence limit, and %5
deviation (10). The persons to be included in the study were
selected from the non-probability sampling types by using
the quota sampling method. Parents of 316 children were
reached, and the participation rate in the research was
84.81% (n=268). Persons who did not accept informed
consent, were illiterate, and did not answer the questions

completely were excluded from the research group.

The data were collected using a survey form created
by the researchers with face-to-face interview technique.
Except for exclusion criteria, all families with children aged
6-18 years who applied for outpatient diagnosis and
treatment were included in the study. Informed consent
was obtained from the families of the children aged 6-18
who applied for outpatient diagnosis and treatment, and a
survey consisting of 43 questions was applied to those who

agreed to participate in the study by a group of 9 interns.
Variables used in the research
Dependent Variables:

Having had an upper respiratory tract infection in
the last year. The status of having an upper respiratory tract
infection in the last year was questioned as July 2020 to July
2021, the period when pandemic measures were intensively

applied.
Independent Variables:

As sociodemographic characteristics; parent's age,
education level, employment status, family type, child's
age, gender, the total number of children, ages, household
family health

characteristics, caregiver, child's drug use, smoking at

income level, insurance, housing
home, presence of pets The presence of chronic disease in
the family was questioned. Regarding URTI; The number
of URTIs that the child had in the last year, symptoms,
medicine usage due to URTI, history of applying to a health
institution, and the change in the frequency of URTIs
compared to the pre-pandemic period were evaluated. To
evaluate the COVID-19 pandemic non-pharmaceutical
precautions; personal hygiene, frequency of presence in

crowded/public areas, use of masks, compliance with the
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social distance rule, the child's going out during the
prohibition period, the status of going to school, the child's
previous hospitalization history, the family's travel history
in the last year, the child's growth and development status
compared to their peers, the history of having COVID-19 in
the household, the COVID-19 vaccination status of the
family, the influenza vaccination status were questioned.
For the definition of social class, the father's job was
determined according to Korkut Boratav's urban social
class diagram and was reduced to two categories as a lower
and upper social class in the analysis (12). Personal hygiene,
frequency of being in crowded/public spaces, use of masks,
independent variables in the child's ability to go out during
three
(never/rarely, occasionally, frequently/continuously) in

the prohibition period were categorized as

order to see the linear change between them in the analysis.
However, it is categorized into 2 (never/rare/occasional,
frequent/continuous) as there is never anyone responding

in the social distancing compliance variable.

Data were evaluated using the SPSS version 23.0
computer statistical package program, using descriptive
statistics (number, percentage distribution, mean, standard
deviation), chi-square test for categorical data, Student's t-
test for univariate continuous data, and logistic regression
analysis with Enter method for further analysis. Before
further analysis, one of the variables that were found to be
statistically significant in univariate analyzes and found to
be collinear (changing together) was included in the model.
For statistical analysis, p<0.05 was accepted as the level of

significance.
RESULTS

The mean age of mothers participating in our study
was 37.616.4 (57-24), fathers were 41.0+6.7 (27-60), and
children were 10.5+3.4'(6-17) . (Table I)

Table 1. Age distribution characteristics of the

research group

Variables Mean+SD (min-max)
Mother’s age 37.6£6.5 (min:24 max:57)
Father’s age 41.06.7 (min:27 max:60)

Child’s age 10.5+3.4 (min:6 max:17)

5.2% of the mothers are uneducated, 29.9% are at
primary school; 72.8% of fathers are in high school or
higher education levelThe frequency of URTI in the last
year is 36.6%. In the last one year, 57.1% of children with
URTI had it once, and 42.9% had it twice or more. The
frequency of URTI in children has decreased by 71.3%
compared to the pre-pandemic period. (Table II)
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Table II. Sociodemographic characteristics and upper respiratory tract infection (URTI) status of the research
group.

Variables Number Percentage

Mother's educational status

Uneducated 14 52
Primary education 80 29.9
High school and above 174 64.9

Father's educational status

Uneducated 7 2.6
Primary education 66 24.6
High school and above 195 72.8

Smoker at home

There is at least one smoker 174 64.9
No smoker at home 94 35.1
URTI in the last 1 year

Yes 98 36.6
No 170 63.4

Amount of URTI in the last 1 year (n=98)

1 Time 56 57.1

2 times or more 42 429

Prevelance of URTI compared to pre-

pandemic
Decreased 191 71.3
Same/Increased 77 28.7

URTI: Upper Respiratory Tract Infection



In the research group, those who were in the lower
social class, whose father smoked, whose hand washing
frequency was irregular before the pandemic, who used
public space frequently or continuously before the
pandemic, who paid attention to social distance frequently
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or constantly during the pandemic period, who never used
a mask during the pandemic period and children with
hospitalization history have had a higher frequencyof URTI
in the last year and these statistics have been determined as
significant according to the analysis. (Table III)

Table III. Upper respiratory tract infection (URTI) in the last 1 year of the participants in the study and related

variables
URTI in last year
No Yes P*
Variables Number Percentage Number Percentage
Social class
Upper social class 68 71.6 27 28.4
Lower social class 101 58.7 71 413 0.046
Father smoking
Yes 88 58.3 63 41.7
No 82 70.1 35 299 0.047
Handwashing frequency of the family compared to the pre-pandemic period
Never/ rarely 9 56.2 7 43.8
Occasionally 58 56.3 45 43.7
Frequently/ continiously 103 69.1 46 30.9 0.045**
Family use of public areas compared to pre-pandemic
Never 9 90.0 1 10.0
Rarely / occasionally 112 65.5 59 345 0.034**
Frequently/ continiously 49 56.3 38 43.7
Family adherence to social distancing rules during the pandemic
Never/rarely/ occasionally 32 78.0 9 220
Frequently/ continiously 138 60.8 89 39.2 0.035
Mask use in children during the pandemic period
Never 3 23.1 10 76.9
Rarely/ occasionally 12 414 17 58.6 <0001
Frequently/ continiously 155 68.6 71 314
History of previous hospitalization of the child
One or more hospitalization 46 51.7 43 48.3 0.005
Never 124 69.3 55 30.7

URTI: Upper Respiratory Tract Infection

* Pearson’s chi- squared test
**linear by linear association




According to the multivariate analysis, the status of
having URTI in the last one year is; increased by 1.9 times
(%95 CI 1.1- 3.3) with previous history of hospitalization for
any reason; increased by 2.7 times (%95 CI 1.2-6.1) with
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mask usage in the child being rarely/occasionally and
increased by 6 times (%95 CI 1.1-23.8) with children never
using masks at all. (Table IV)

Table IV. Evaluation of variables related to the effect of COVID-19 pandemic non-pharmaceutical interventions on

Upper Respiratory Tract Infection (URTI) according to the logistic regression reduced final model, Nagelkerke R2: 0,142

URTI in last year**

Variables P OR*** (%95 CI)
History of previous hospitalization of the child
Never 1(Ref)
At least one hospitalization 0.021* 1.9 (1.1- 3.3)
Mask use in children during the pandemic period
Frequently/Continiously 1(Ref.)
Rarely /occasionally 0.003* 2.7 (1.2-6.1)
Never 6.0 (1.5-23.8)

URTI: Upper Respiratory Tract Infection
*Enter

** Variables included in the model: Social class, father's smoking, child's hospitalization history, child's mask use

status after the pandemic, family member with COVID-19
***0dds ratio

DISCUSSION

In our study, in which we investigated the effects of
COVID-19 pandemic non-pharmaceutical interventions on
URTI in children aged 6-18 years who applied to the
the
frequencyof URTI in the last year was found to be 36.6%.

University Hospital for outpatient diagnosis,
Compared to the pre-pandemic period, the frequency of
URTI symptoms decreased by 71.3%. This decrease, which
occurred with the pandemic measures, is compatible with
other studies in the literature. In the study conducted by
Cmaroglu et al. (13) in Sinop in 2014 before the start of the
COVID-19 pandemic, the prevalence of URTI was found to
be 43.3% in the last 1 year. In the study conducted by Chien-
Fu Lin et al. (14) in Taiwan in December 2020 across the
country, between January 2019 and January 2020, the rate
of URTI in children increased from 45.5% to 48.3%, while

pandemic measures were not yet taken between January

2019 and January 2020, pandemic measures between April
2019 and April 2020. It was found that when it started to be
taken, it decreased from 40.1% to 32.2%. Yueling Zhu et al.
(10), in their study conducted in April 2021 at the Children's
Hospital of Zhejiang University Medical Faculty, China,
found that the total number of pediatric patients with
respiratory tract infections in the January-April 2020 period
decreased by 65.7% and 59.0% from 2018 and 2019,

respectively.

According to the further analyzes made in our
study, it was found that the history of hospitalization of the
child and the use of masks in the child was associated with
having an URTI in the last year. However, the fact that the
research could not be carried out in a sample representing
the universe due to epidemic conditions and the
widespread use of UTI protection measures in the
community at the time the data were collected can be

considered as one of the limitations of the established
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model. Other individual factors (immune system, etc.) that
were not questioned in the research for UTI development
are also likely to affect the predictive success of the model.
It has been observed that the frequencyof URTI in children
aged 6-18 decreased with the measures taken against the
COVID-19 epidemic, and the main factor in this decrease
was the use of masks in children. During the COVID-19
Pandemic period, children with a mask usage frequency of
higher
frequencyof URTI compared to children who rarely use

frequently/continuously have a significantly
masks. According to the multivariate analyzes performed,
the frequencyof URTI is 2.7 times (95% CI 1.2-6.1) in those
who rarely/occasionally use it, and 6 times (95% CI 1.5-23.8)
in those who never use it. Chien-Fu Lin et al.(14), their
study in December 2020, also observed that, after
implementing mask policies in response to the COVID-19
outbreak, nationwide pediatric emergency room visits
related to URTI decreased by approximately 50% compared
to the average in the last 3 years. Research by S. Sue Huang
et al. (15) in New Zealand in February 2021 showed a
reduction in the number of respiratory viruses detected
before, during, and after pandemic measures in 2020
(compared to the reference period 2015-2019) and the
proportional reduction for each virus. The striking
reductions in influenza virus compared to the reference
period are as follows: they showed a 67.7% reduction at the
start of pandemic measures and a 99.9% reduction after
pandemic measures. In the study of Djin-Yeoh et al. (16) in
Germany in 2021, it was shown that for the first time in
Germany's history, non-pharmaceutical measures applied
so intensely - first of all these measures the frequent usage
of masks- significantly reduced URTI compared to
previous years. The decrease in the frequency of URTI is
associated with the increase in mask use. However, we
think that the reason for the decrease, even in those who
never use masks, is due to other measures such as curfew

and decreased use of public space.

The frequency of URTI in children with a previous
history of hospitalization was 1.9 times (95% CI 1.1-3.3)
higher than in children who had not been hospitalized
before. According to the study conducted by S. Aldirmaz et
al. (17) between January 1999 and October 2011; It has been
shown that 90.5% of children with a history of

hospitalization ~with a  diagnosis of primary
immunodeficiency have more than 8 URTIs in the last year.
This result may be due to the fact that children with a
previous history of hospitalization have a weaker immune

system against other infections.

The strength of our research; In our research,
questionnaires were applied to the people who applied to
the hospital by face-to-face interview technique. Our study
is a new and original study since there is no similar study
done in Turkey before. With this feature, our work will be
a guide for future studies and measures to be taken.
Limitations of our research; Because of the limitation of
field studies during the pandemic, our study was
conducted only on patients who applied to the hospital for
outpatient diagnosis and treatment and does not represent
society. Therefore, causal relationships should be carefully
evaluated. The change in the frequency of URTI was
evaluated according to the ICD codes in the hospital
records in other studies in the literature, and in our study,
it was questioned at the individual level since our Ministry
of Health did not share data.

Conclusion and Suggestions

In the study conducted at MCBU Hafsa Sultan
Hospital, the frequency of URTI in the last year was 36.6%
in children aged 6-18 years. Compared to the pre-pandemic
period, the frequencyof URTI in children decreased by
71.3% according to data from parents. Status of having
URTI in the last one year is increased by 1.9 times (%95 CI
1.1- 3.3) with previous history of hospitalization for any
reason; increased by 2.7 times (%95 CI 1.2-6.1) with mask
usage in the child being rarely/occasionally and increased
by 6 times (%95 CI 1.1-23.8) with children never using

masks at all.

In the study,it was determined that using only the
masks from the public health measures applied during the
COVID-19 pandemic was effective in reducing the
frequency of upper respiratory tract infection and that the
use of masks in the community, especially in children,
should be encouraged. Children with a history of
hospitalization should be more careful in the follow up of

them for respiratory tract infections and it should be
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recommended that people around these children use

masks.
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