J Bras Pneumol. 2021;47(6):e20210229

https://dx.doi.org/10.36416/1806-3756/e20210229 ORIGINAL ARTICLE

Impact of social distancing in response to
COVID-19 on hospitalizations for laryngitis,
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ABSTRACT

Objective: The objective of this study is to evaluate the impact of social distancing
resulting from COVID-19 in hospitalizations for infections of the upper airways (URT]),
such as acute laryngitis, tracheitis, and otitis media in children aged 0 to 9 years in
Brazil, considering that they share the same forms of transmission. Methods: Data on
hospitalizations for acute airway changes and their complications in children <9 years old
were obtained from the Database of the Brazilian Department of Public Health Informatics
for the period 2015 to 2020. These data were also analyzed by macroregions of Brazil
(North, Northeast, Southeast, South, and Midwest). The effect of the social distancing
strategy on the increase of acute laryngitis, tracheitis, otitis media, and mastitis, as
absolute and relative reductions, was calculated by analyzing the annual calculation of
2015-2019 vs 2020. Results: All the hospitalizations compared in the Unified Health
System (SUS) for laryngitis and acute tracheitis and otitis media decreased, considering
all states of Brazil. The largest reduction in hospitalization reduction was in the North,
with -94% in 2015-2019 vs 2020 in cases of laryngitis and acute tracheitis, and in the
Midwest, with - 85% in 2015-2019 vs 2020 in cases of otitis media. Conclusion:
Hospitalizations for laryngitis, acute tracheitis, and acute otitis media in children <9 years
old decreased between March and July 2020 in Brazil, when social distancing measures
were adopted due to the COVID-19 pandemic.
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INTRODUCTION

In March 2020, the World Health Organization
(WHO) declared a pandemic caused by a new species
of coronavirus, COVID-19 (coronavirus disease 2019).

are common pathologies in acute respiratory infections
in children. They present transmissibility mainly through
droplets dispersed through coughing and sneezing (such
as an aerosol), or even through contact of regions of the

This outbreak of the disease began in late December
2019, when patients with viral pneumonia due to an
unidentified microbial agent were reported in Wuhan,
Hubei Province, China.*) Because of this, the "UPDATE
OF THE COVID-19 Strategy”, a document produced
by WHO, in which guidance is provided to countries
according to the epidemiological change expected with
the evolution of the current pandemic, was published.
Therefore, health authorities had to modify and implement
some measures to restrict distance and circulation at
the population level, in order to reduce exposure and
prevent transmission of the virus.®

Upper respiratory infections (URI) are commonly found
in pediatric emergency care services, mainly because they

body contaminated with the airways of healthy individuals,
such as hands.® For this reason, it is important to
compare the prevalence of these diseases in a period
of isolation, since the dissemination of URI often occurs
in schools, daycare centers, public transportation, and
other public environments, which have been closed or
restricted concerning distance recommendations.

Among the most common URIs, the acute viral larynx,
also known as viral croup, stands out, which consists of
an inflammation of the subglottic part of the larynx during
respiratory virus infection. Affection is more common in
infants and preschoolers, with a higher incidence at two
years of age. Its evolution varies, starting with symptoms
of runny nose, fever, and cough and progressing to mild
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to severe obstruction and difficulty breathing. Airway
persistence usually lasts 48 to 72 hours and regression
occurs after five days.® Most cases occur in autumn
and winter but can manifest during any season.

Bacterial tracheitis, on the other hand, is less common,
but affects soft tissues of the trachea,® and can also
expand into subglottic structures of the larynx and
upper bronchial tree.®® The main infectious agents
are bacteria.”) Affection is more common in children
during the first six years of life, with the winter and
autumn period being the most prominent in cases,
coinciding with seasonal viral epidemics®® Symptoms
include fever, stridor, cough, dyspnoea, odynophagia,
or dysphagia and voice change.®

Another very common infection in childhood is
acute otitis media (AOM), especially in the preschool
period, between six months and three years of age,*?
characterized by ear pain, otorite, fever, nocturnal
agitation, decreased food intake, and drowsiness.!
It is an inflammatory process, which can be viral or
bacterial and usually occurs due to a complication of
upper respiratory infection (URI). The risk factors for
such infection are exposure to smoke, use of bottles
and pacifiers, supine position, and, mainly, care in the
daycare center.(:9)

Therefore, it is important to highlight that the period
of the beginning of restrictive measures due to the
COVID-19 pandemic in Brazil occurred in February 2020,
just before the autumn of the southern hemisphere,
and remained throughout the winter (from March to
September), a period in which there is a higher incidence
of the pathologies described above. In China, in the
same period, studies showed a concomitant decrease
in influenza, enterovirus, and pneumonia. Therefore,
the implementation of infection control measures,
including the use of masks, hand hygiene, and social
distancing to prevent the spread of COVID-19, may
have had a strong impact on reducing the spread of
other infectious pathogens in pediatrics.(:>*>) Therefore,
the aim of this study is to evaluate the early impact of
social distancing due to COVID-19 and hospitalizations
for acute laryngitis, tracheitis, and media otitis in
children aged 0 to 9 years in Brazil.

METHODS

The design used was an ecological study, in which
data were obtained on hospitalizations for laryngitis
and otitis from the database of the Department of
Informatics of the Unified Health System (DATASUS) (:©)
which provides the diagnosis of hospitalization for the
period 2015-2020 (month by month). DATASUS presents
absolute numbers of hospitalizations from the public
system, obtained following the International Classification
of Diseases, version 10 (ICD-10). It considers the
main diagnosis in hospitalization, being able to store
information with universal coverage of the Brazilian
population.*” To access the data, the links “Health
Information” (TABNET) - “Epidemiological and Morbidity”
(Epidemiology and Morbidity) - “Hospital Morbidity”
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(Hospital Morbidity), “Morbidity List” (Morbidity List),
respectively for the age group from 0 to 9 years,
were used. These data were also analyzed by the
macroregions of Brazil (North, Northeast, Southeast,
South, and Midwest), due to variations in population
density, climatic variation, and socioeconomic factors,
considering the continental extension of the country.
The months of January to June of each year were
researched since it covers the typical discharge seasons
in hospitalizations for laryngitis, acute tracheitis, and
otitis media, and other disorders of the middle and
mastoid process. To evaluate the reliability of the
report, malignant neoplasm of bone and articular
cartilage was used as a comparison, since social
distance measurements are not expected to have a
major impact on these conditions.

As this is a search for data on a platform available
online, with data fed by the single health system,
without personal identification of the patient, it was
not necessary to analyze and approve the Research
Ethics Committee. The tool, therefore, counts on
the number of hospitalizations that can be stratified
according to age and location.

To evaluate the effect of pandemic containment
measures about the incidence of the aforementioned
diseases, absolute reduction (without and with pandemic
containment measures) and relative reduction (without
and with pandemic containment measures) were
calculated by analyzing the subsets 2015-2019 vs 2020.
Thus, two analyses were made: the first aiming at a
general analysis of the panorama, observing months
from January to July, and another to evaluate the
effect of social distancing, with April to July. March
was the cut-out month because it is the period of
implementation of pandemic containment measures
in Brazil in 2020 and from April the country with the
most impact.*® To ensure the quality of the collection,
two independent authors reviewed the data.

The calculation of the monthly incidence of
hospitalizations in the public health system used the
formula total number of hospitalizations/population
number per age (per year and place [Brazil-IBGE]) x
100,000 inhabitants).*® Health insurance each year,
provided by the National Health Agency, ranged from
20.80% in 2015 to 19.60% in 2020 for the population
under 14 during the study period.?® This percentage was
excluded from the denominator, as the population can
make use of other hospital means, and hospitalization
data are not included in DATASUS. In order to calculate
the difference in incidence between pandemic periods
with and without containment measures, the incidence
rate ratio (IRR) was used to assess statistical significance,
with a 95% confidence interval.

RESULTS

Based on hospitalizations in the Unified Health System
(SUS), through datasus information, the monthly
distribution of the incidence of hospitalizations for
laryngitis and acute tracheitis in January to February
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was similar, with a tendency to decrease over the study
period. (2015-2020). The lowest incidence was observed
in January 2016, with 1.32 / 100,000 hospitalizations,
and the highest in February 2017, with 2.27 /
100,000 hospitalizations. In the period between March
and April, the downward trend was maintained, but
with peaks of hospitalizations, mainly in March 2017,
with 3.28 / 100,000 hospitalizations, and April 2018,
with 3.06 / 100,000 hospitalizations, with the lowest
incidence recorded in this period being April 2020,
with 0.41 / 100,000 hospitalizations. The month of
May, during the years analyzed, remained with a
linear pattern and sharp decrease in 2020. The highest
incidence was 2.97 / 100,000 in 2018 and the lowest
was 0.21 / 100,000 in 2020. June maintained a very
close incidence in 2015, 2016, 2017, and 2018, with a
fall in incidence in 2019; however, in 2020, the month
of June showed a significant drop in this parameter, a
drop that had been occurring since April, with 0.41 /
100,000 hospitalizations to 0.21 / 100,000 in May, June,
and July. In the period between January and July 2015 to
2020, the incidence of laryngitis and acute tracheitis
was 2.42 / 100,000 (2015), 2.17 / 100,000 (2016),
2.42/2100,000 (2017), 2.38 /100,000 (2018), 2.11/
100,000 (2019), 0.87 /100,000 (2020), respectively.

Regarding the monthly distribution of the incidence
of hospitalizations due to otitis media, the months
from January to March presented similar values, with a
tendency to increase over the period studied (2015-2020).
The lowest incidence was observed in February 2015,
with 1.04 /100,000 hospitalizations, and the highest
in January 2019, with 1.88 / 100,000 hospitalizations.
The months of April and May, during the years analyzed,
maintained a linear increase, but a sharp drop in
2020. The highest incidence was 2.01 / 100,000 in
2019 and the lowest was 0.38 / 100,000 in 2020.
The same pattern is observed maintained in July,
with an increase in incidences from 2015 to 2019,
with a higher incidence recorded in 2019, with 1.98 /
100,000, but with a sharp drop in 2020, reaching
0.30 / 100,000. In the period between January and
July 2015 to 2020, the incidence of otitis media
was 1.30 / 100,000 (2015), 1.41 / 100,000 (2016),
1.55/10 000 (2017), 1.56 / 100,000 (2018), 1.86 /
100,000 (2019), 0.87 /100,000 (2020), respectively,
as shown in Table 1.

In the comparison of subsets by macroregions
of Brazil on laryngitis and acute tracheitis (April to
July 2015 to April to July 2020), there was also a
significant reduction in all comparisons. The North
region showed the largest reduction in the incidence
of hospitalizations, with -94% [IRR 0.05 (0.00 to
0.37)] in 2015-2019 vs 2020. In the Northeast, the
reduction ranged from - 91% [IRR 0.09 (0.00 to 1.06)]
in 2015-2019 vs 2020. For the Southeast region,
there was a reduction of -83% [IRR 0.17 (0.02 to
1.14)] in 2015-2019 vs 2020. The Southern region
showed a reduction in incidence ranging from -92%
[IRR 0.07 (0.00 to 0.64)] in 2015-2019 vs 2020.
In the Midwest region, the variation was -89% [IRR

0.10 (0.01 to 0.61)] in 2015-2019 vs 2020 in the
incidence of hospitalizations.

In the subsets by macroregions of Brazil, the comparison
with otitis media (April to July 2015 to 2019 vs. April
to July 2020), there was a significant and relevant
decrease in all comparisons. In the North region, the
reduction in the incidence of hospitalizations was -73%
[IRR0.26 (0.03t0 1.94)]in 2015-2019 vs 2020. In the
Northeast, the reduction ranged from - 64% [IRR
0.36 (0.06 to 1.96)] in 2015-2019 vs 2020. For the
Southeast region, there was a reduction of -80% [IRR
0.19(0.03t01.18)]in 2015-2019 vs 2020. The Southern
region showed a reduction in incidence ranging from
-83% [IRR 0.17 (0.03 to 0.90)] in 2015-2019 vs 2020.
The Midwest region showed the greatest variation,
with -85% [IRR 0.15 (0.01 to 1.25)]in 2015-2019 vs
2020 in the incidence of hospitalizations. The absolute
total number of hospitalizations, the incidence of
hospitalizations per 100,000 inhabitants (0 to 9 years),
and the differences between hospitalizations in the
period, between 2015 and 2020, are shown in Table 2.
Figure 1 summarizes the results found in this study

DISCUSSION

Through data obtained by DATASUS and its analysis
over the years in Brazil, this study aims to evaluate the
impacts of measures applied to social distancing, in
order to reduce the incidence of pediatric hospitalizations
in children aged 0 to 9 years due to upper airway
infections. Such interventions, implemented by the
Brazilian Ministry of Education, to control viral spread
in environments such as schools and daycare centers,
for example, entered into force on March 17, near the
beginning of autumn in the southern hemisphere, where
there is usually a significant increase in hospitalizations
for laryngitis, acute tracheitis and otitis media in the
pediatric population.® Furthermore, because of the high
population index and that the period of implementation
of distance measures coincides with the period in which
the causative agents of the diseases mentioned above,
epidemiological data have numerous advantages in
terms of quality.

Considering data from the Centers for Disease Control
and Prevention (CDC), an agency of the U.S. Department
of Health and Human Services, hospitalizations for
COVID-19 in the pediatric population are extremely
unusual, with about 4.1%. These data decrease
even more when it comes to the need for a pediatric
intensive care unit (IU) for individuals of the same age
group, with less than 1%. Such rates have also been
observed in other developed countries, such as China,
Italy, France, and Spain, which maintain a very similar
pattern. In France, for example, Frangois Angoulvant, a
pediatric emergency physician, collected information on
visits to six emergency rooms of children in Paris from
March 2020, when the French government ordered the
partial closure of the region on account of the arrival
of COVID-19. Data from 871,500 patients between
2017 and 2020 were analyzed, in which hospitalizations
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Table 2. Incidence of hospitalizations for Laryngitis, Tracheitis and Otitis Media from 2015 to 2020 in children under 9
years of age in Brazil and Brazilian macro-regions.

Laryngite and

Relative difference in Relative difference in

Tracheite' rate? LS LALE IR rate?
Brazil 9.92 1.05 - 89% [0.01%%‘79]* 6.55 1.50 - 77% [0_030t'§ 21 35]*
North 20.2 1.15 - 94% [O,OOOt,c?E(’), 371 4.63 1.24 - 73% [0’030&3 61 941"
Northeast  7.65 069 9% ootorog 50 18 64 ool e
Southeast  7.28 125 8% o0y 75 (T R
South  11.9 092 -92% [O,OOOt.c())Z), o 04 161 -83% 0'13.[;)6;)*3 to
Midwest 1.1 141 -89% 0.10 6.55 099  -85% 0.13

[0.01 to 0.61]*

[0.01 to 1.25]*

‘Incidence per 100,000 children. 2A%: percentage change between periods; IRR: Incidence rate ratio; CI:

Confidence interval [95%].

in pediatric emergency rooms decreased by 45%
during the months of the pandemic.?? Brazil, in turn,
presented, through a recent study, 56% of hospital
admissions being in the pediatric population, among
which 19% required PICUs in cases of COVID-19;
however, this study analyzed reference hospitals of
high clinical complexity and, therefore, that obtained
patients with multiple comorbidities, which may be
the reason for such a sharp deviation when compared
to studies in more developed countries. Although
a 2020 Hoang et al.systematic review identified
co-infection in 6% of cases of pediatric hospitalization
with Mycoplasma pneumonia and Respiratory Sincicial
Virus, many studies point to a significant decrease in
several regions of the world in dealing with the diseases
mentioned and their respective hospitalizations in
pediatrics.® The study Yeoh et al**) analyzed the
pediatric population of Australia and showed reductions
of 98.0% and 99.4% in RSV and influenza detections,
respectively, until the winter of 2020; as well as a
study conducted in Belgium showed a decrease of
>99% in the recorded cases of RSV in 2020 compared
to previous years.?> This fact may be closely linked
because the transmissibility of respiratory agents
decreased due to isolation measures, with a general
awareness of the need for proper handwashing, use
of alcohol gel, regular cleaning of toys, individual use
of utensils and personal masks, in addition to the
closure of schools and sports clubs proposed by the
Brazilian government. %27 Therefore, all the measures
mentioned may have contributed to the reduction of
laryngitis, tracheitis, and acute otitis media in children,
reducing interpersonal contact and greater care for
personal hygiene.

According to the Brazilian Society of Pediatrics, it
is necessary to have careful maintenance of care for
children and adolescents even in times of pandemics.
According to data from FIOCRUZ - the main non-university
institution for the training and qualification of human

resources for the SUS and the area of science and
technology in Brazil®® - in 2020 some health units
recorded a reduction in the number of outpatient
care of up to 90% between March and July 2020,
when compared to the same period in 2019, causing
several losses to the patient and future overcrowding
in the country’s health services.?® This fact was also
analyzed through a recent multicenter study, which
showed that emergency visits and hospital admissions
were greatly reduced during COVID-19 blockades in the
Netherlands, as in the rest of the world, especially for
children with transmissible infections.®* Although it is
widely known that this period of isolation has brought
health problems when it comes to routine visits or
monitoring of chronic diseases, it is possible to note
that the measures proposed by the guidelines for the
control of transmission of SARS -CoV-2 infection have
had an impact on other etiological agents, which are
related to pediatric laryngitis, acute tracheitis and
otitis media due to the forms of contagion. 7% That
is, although this factor can be seen as confounding,
it cannot be said as a direct or isolated influence on
the results found in our study, because, as observed
in previous studies, our main hypothesis is that
non-pharmacological health measures to contain the
COVID-19 pandemic have a significant impact on the
spread of several respiratory viruses that still have a
lower propagation potential than SARS-CoV-2.

There was a sharp decrease in hospitalization rates
between March and July 2020 in all Brazilian macro-regions,
during which restrictive measures were implemented.
() Qur findings show that, annually, the incidence of
hospitalizations for laryngitis, acute tracheitis, and
otitis media increases, as occurs in countries in other
developing countries, such as Brazil. However, it is noted
that there was a drastic reduction in the incidence of
pediatric hospitalizations for upper airway infections
in the period from 2015-19 to 2020 from March when
in Brazil social distancing due to COVID-19 began.

J Bras Pneumol. 2021;47(6):e20210229
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Figure 1. Distribution of the incidence of hospitalizations for Laryngitis, Tracheitis, Otitis Media in Children observed

with and without social distancing (2015-2020).

Before this period, that is, in January and February
2020, there was a similar incidence over the years,
with an exponential increase in hospitalization cases
considering the seasonality of the disease in the
country.? For hospitalizations for laryngitis and acute
tracheitis, the data suggest a downward trend over
the study period (2015-2020). The lowest incidence
occurred in April 2020, and this significant reduction
was maintained in May and June. In hospitalizations
for acute otitis media, there was an upward trend in

J Bras Pneumol. 2021;47(6):€20210229

the period from 2015 to 2020. The months of January
to March maintained similar values, but from April to
July, the increase observed until 2019 was interrupted
by a sharp drop in the year 2020. In the comparison
between the Brazilian macroregions, the North region
showed a greater reduction in hospitalizations for
laryngitis and acute tracheitis (-94%). Secondly, the
South region decreased -92%, followed by the Northeast
(-91%), Midwest (-89%), and Southeast (-83%). As for
hospitalizations due to acute otitis media, there was
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a marked decrease in all the comparations, the most
significant in the Midwest region (-85%). The South
region fell -83% and was followed by the Southeast
(-80%), North (-73%), and Northeast (-64%).

Finally, the present retrospective study, however,
has some limitations, such as the impossibility of
evaluating isolated non-pharmacological interventions,
because they were implemented simultaneously.
In terms of data collection, another limitation is
about the platform, because they were filled out by
third parties, DATASUS employees, and not by the
researchers who wrote it, considering the pandemic
period and social distance. Data were collected for
each month with a delay of two months and, according
to our previous experiences, this period is sufficient
for DATASUS to update the final numbers or the very
approximate values, considering that the data are
included according to the forms of Hospitalization
Authorizations, in Brazil AIH (Hospital Admission
Authorization). Still in this regard, the data present
population nature, with robust national and regional
epidemiological information, taking into account the
population size, which reiterates the findings and presents
as an advantage concerning the other studies.33%
Moreover, when analyzing hospitalizations for otitis,
we are only covering severe cases, considering that
the mildest and most common cases receive outpatient

treatment, which may represent a bias in terms of
estimating the real fall in the incidence of this infection.
However, and there are such limitations, we consider
that these results truly reflect the current moment,
considering that these were the same throughout the
evaluation period, which reinforces the validity of the
main findings of the present study. Such changes in
the profile of pediatric hospitalizations, in terms of
epidemiology, had not been reported before in Brazil.
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