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A B S T R A C T   

Background: The incidence of respiratory diseases has dropped during the school closures at the COVID-19 
pandemic including acute otitis media (AOM) among the pediatric population. 
Methods: This study included 2090 patients under 12 years old, that were diagnosed with AOM between March 
2019 and February 2021 at the otolaryngology and pediatrics emergency room at a public tertiary hospital in Sao 
Paulo, Brazil. 
Results: There was a significant drop in number of AOM cases diagnosed during the quarantine. The group before 
the pandemic represents 87,2% of the total attendings and the first two months of quarantine had the major 
attendance discrepancy between the same period during pre-pandemic times. 
Conclusion: Quarantine isolation measures and school closures may have helped reduce not only the coronavirus 
spread but also other infectious diseases such as AOM among the pediatric population.   

1. Introduction 

An epidemic erupted in China at the end of 2019 and rapidly spread 
all overseas, 2020 was the year of the COVID-19 pandemic among the 
world [1]. In Sao Paulo, Brazil, March 24th of 2020 marked the quar
antine measures implementation, closing daycares, schools, and 
non-essential businesses in the state and also the promotion of 
mask-wearing and hand washing to prevent the virus spread [2]. Since 
then, the number of emergency department visits among the pediatric 
population decreased significantly [3]. The precautions used to burden 
the coronavirus also affected other respiratory diseases, such as bron
chiolitis [4] and other infectious diseases all over the world [5,6]. 

Acute otitis media (AOM) is one of the most common infectious 
diseases in the pediatric population, representing the first cause of an
tibiotics use in this population [7]. The majority of episodes occur 
concurrently with or soon after a viral upper respiratory tract infection 
(URI) [8]. 

During the pandemic, forced social isolation decreased various in
fectious diseases among the pediatric population, and this study aims to 
set the influence of these measures on AOM among the pediatric 
population. 

2. Materials and methods 

In this retrospective cohort study, we evaluated the number of 
emergencies attendings among pediatric patients at the Hospital Santa 
Casa de Misericordia de Sao Paulo, in Sao Paulo, Brazil, that were 
diagnosed with AOM. 

Using ICD-10 codes H66.0 (Suppurative AOM) and H66.9 (Non 
specified otitis media) from our hospital database we identified the cases 
of AOM diagnosed at each period of time. 

Inclusion criteria were patients under 12 years-old, who attended the 
otolaryngology or the pediatrics emergency room in the hospital from 
March 2019 to February 2021. All patients were examined by residents 
or professors from the pediatrics department or the otolaryngology 
department. 

We analyzed data from March 2019 to February 2021 and divided 
patients into two groups by the period of time of attendance. Group 1 
attendings occurred from March 2019 to February 2020, which repre
sents the pre-pandemic group and Group 2 from March 2020 to February 
2021. 

We compared month by month the incidence of AOM in both groups 
and the total number of otolaryngology attendances in the emergency 
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room at the same period of time from group 1 and group 2. 
The results are given as absolute numbers and percentages, statistical 

analysis was calculated using the number of visits from each period of 
time then comparing the same period, with and without social 
distancing, to evaluate whether there was a reduction in the incidence of 
AOM in the pediatric population during the pandemic time. 

This study does not contain personal or individual data, so it was 
considered exempt from evaluation by the Research Ethics Committee. 

3. Results 

A total of 2090 patients diagnosed with AOM under 12 years old 
were evaluated at the Pediatric and Otolaryngology emergency room 
between March 2019 and February 2021. 

From March 2019 to February 2020 (group 1)- the period before the 
beginning of the COVID-19 pandemic and isolation implementation in 
Sao Paulo – a total of 1824 children were diagnosed with AOM and from 
March 2020 to February 2021 (group 2) only 266, divided month by 
month (Table 1), it represents 14.5% of the total cases, a 6.8 times less 
children (see Table 2). 

In the meantime, the Otolaryngology emergency department 
reduced by half the number of total patient visits and the Pediatric 
department reduced to 40% when comparing the same period of time 
between groups 1 and 2. 

May 2020 was the month with the largest comparative discrepancy 
between both groups: 30 times fewer children were diagnosed with 
AOM in group 2 than in group 1. 

April and May 2020 were the months with the highest isolation rates 
in the city of Sao Paulo since the beginning of the quarantine in the state 
[9]. The major decrease in AOM cases coincided with the increase in 
isolation rates. 

4. Discussion 

World Health Organization (WHO) declared the coronavirus disease 
(COVID-19) outbreak on January 31st, 2020. Without any pharmaceu
tical intervention available for treatment, it has been supposed that the 
only strategy against COVID-19 was to reduce the mixing of susceptible 
and infectious people through early diagnosis of cases and social 
distancing interventions [10]. Following the trend, Brazil implemented 
national school closings by the end of March 2020. Since then, with 
schools and daycares closed, it was noteworthy that pediatric patients 
vanished from the clinics and the emergency care [11,12]. The incidence 
of AOM during the first two months of social isolation was the lowest of 
all periods, coinciding with the highest isolation rates of the population 
in Sao Paulo city [9]. 

Social distancing can have a substantial impact on the spread of 
various infectious diseases especially among children [13]. Influenza, 
other specified upper respiratory tract infections, and also otitis media 
had a major decline in a retrospective data analysis from U.S. pediatric 
Emergency Department visits during the pandemic period [6]. 

The drop in AOM cases were far sharper than the drop in total 
number of otolaryngology emergencies attended at the same period in 
our hospital. This reinforces that children attending day-care centers 
and school have a higher risk of acute respiratory infections compared 
with children cared at home [14]. Pediatric ED visits could be differ
entially affected relative to adult visits for a number of reasons, mainly 
because after a while, most adults had the need to leave home to perform 
their activities and work, while the schools were closed, most children 

Table 1 
Number of attendances month by month, pre-pandemic group (blue) and pandemic group (orange). 

Table 2 
Total number of AOM diagnosed patients from March 2019 to February 2021. 
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continued to stay home [6]. 
The main limitations of the present study are the lack of data from 

other hospitals and emergency departments to compare the decrease of 
AOM and other infectious diseases among the pediatric population and 
the fact that several measures such as mask-wearing and handwashing 
were promoted at the same period of time of social distancing, daycares 
closing, and virtual schooling. 

5. Conclusions 

In our study, we noticed a correlation between the reduction of the 
AOM diagnosis when comparing the same period of time - pre-pandemic 
and pandemic groups - and also correlated the increased isolation rates 
among the population and the higher drop of AOM cases. This study 
corroborates that social distancing is an effective measure to reduce not 
only COVID-19 spread but also other viral and bacterial diseases, 
especially among the pediatric population. Further studies are indicated 
to correlate the impact of face mask use, virtual schooling, and the 
incidence of AOM and other infectious diseases among the pediatric 
population. 

Funding 

No funding. 

Ethics approval 

This study does not contain personal or individual data, so it was 
considered exempt from evaluation by the Research Ethics Committee. 

Declaration of competing interest 

The authors have no conflict of interests. 

References 

[1] World Health Organization, Coronavirus Disease 2019 (COVID-19). Situation 
Report – 51. Published March 11, 2020. 

[2] Governo de SP determina quarentena em todo o Estado. https://www.saopaulo.sp. 
gov.br/ultimas-noticias/ao-vivo-governo-de-sp-anuncia-novas-medidas-para-co 
mbate-ao-coronavirus-no-estado/, 2020. (Accessed 21 April 2021). 

[3] K.P. Hartnett, A. Kite-Powell, J. DeVies, et al., Impact of the COVID-19 pandemic 
on emergency department visits - United States, January 1, 2019-May 30, 2020, 
MMWR Morb. Mortal. Wkly. Rep. 69 (2020) 699–704. 

[4] F. Friedrich, R. Ongaratto, M.C. Scotta, et al., Early impact of social distancing in 
response to COVID-19 on hospitalizations for acute bronchiolitis in infants in 
Brazil, Clin. Infect. Dis. 28 (2020) ciaa1458, https://doi.org/10.1093/cid/ 
ciaa1458. 

[5] J.L. Paradise, H.E. Rockette, D.K. Colborn, et al., Otitis media in 2253 pittsburgh- 
area infants: prevalence and risk factors during the first two years of life, Pediatrics 
99 (1997) 318–333, https://doi.org/10.1542/peds.99.3.318. 

[6] J.M. Pines, M.S. Zocchi, B.S. Black, et al., Characterizing pediatric emergency 
department visits during the COVID-19 pandemic, AJEM (Am. J. Emerg. Med.) 
(2020), https://doi.org/10.1016/j.ajem.2020.11.037. 

[7] K. Ramakrishnan, R.A. Sparks, W.E. Berryhill, Diagnosis and treatment of otitis 
media, Am. Fam. Physician 76 (2007) 1650–1658. 

[8] T. Chonmaitree, et al., Viral upper respiratory tract infection and otitis media 
complication in young children, Clin. Infect. Dis. 46 (2008) 815–823. 

[9] Adesão ao isolamento em São Paulo. https://www.saopaulo.sp.gov.br/coronavirus 
/isolamento/. (Accessed 25 March 2021). 

[10] J.A. Lewnard, N.C. Lo, Scientific and ethical basis for social-distancing 
interventions against COVID-19, Lancet Infect. Dis. (2020), https://doi.org/ 
10.1016/S1473-3099(20)30190-0. 

[11] D.K. Yeoh, D.A. Foley, C.A. Minney-Smith, et al., The impact of COVID-19 public 
health measures on detections of influenza and respiratory syncytial virus in 
children during the 2020 Australian winter, Clin. Infect. Dis. 28 (2020) ciaa1475. 

[12] L.B. Polcwiartek, C. Polcwiartek, M.P. Andersen, et al., Consequences of 
coronavirus disease-2019 (COVID-19) lockdown on infection-related 
hospitalizations among the pediatric population in Denmark, Eur. J. Pediatr. 180 
(6) (2021) 1955–1963, https://doi.org/10.1007/s00431-021-03934-2. 

[13] N. Hens, G.M. Ayele, N. Goeyvaerts, et al., Estimating the impact of school closure 
on social mixing behaviour and the transmission of close contact infections in eight 
European countries, BMC Infect. Dis. 9 (2009), https://doi.org/10.1186/1471- 
2334-9-187. 

[14] M. De Martino, S. Ballotti, 2007. The child with recurrent respiratory infections: 
normal or not? Pediatr, Allerg. Immunol. (Leipz.) 18 (SUPPL. 18) (2007) 13–18, 
https://doi.org/10.1111/j.1399-3038.2007.00625.x. 

M.H. Favoretto et al.                                                                                                                                                                                                                           

http://refhub.elsevier.com/S0165-5876(21)00402-X/sref1
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref1
https://www.saopaulo.sp.gov.br/ultimas-noticias/ao-vivo-governo-de-sp-anuncia-novas-medidas-para-combate-ao-coronavirus-no-estado/
https://www.saopaulo.sp.gov.br/ultimas-noticias/ao-vivo-governo-de-sp-anuncia-novas-medidas-para-combate-ao-coronavirus-no-estado/
https://www.saopaulo.sp.gov.br/ultimas-noticias/ao-vivo-governo-de-sp-anuncia-novas-medidas-para-combate-ao-coronavirus-no-estado/
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref3
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref3
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref3
https://doi.org/10.1093/cid/ciaa1458
https://doi.org/10.1093/cid/ciaa1458
https://doi.org/10.1542/peds.99.3.318
https://doi.org/10.1016/j.ajem.2020.11.037
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref7
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref7
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref8
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref8
https://www.saopaulo.sp.gov.br/coronavirus/isolamento/
https://www.saopaulo.sp.gov.br/coronavirus/isolamento/
https://doi.org/10.1016/S1473-3099(20)30190-0
https://doi.org/10.1016/S1473-3099(20)30190-0
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref11
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref11
http://refhub.elsevier.com/S0165-5876(21)00402-X/sref11
https://doi.org/10.1007/s00431-021-03934-2
https://doi.org/10.1186/1471- 2334-9-187
https://doi.org/10.1186/1471- 2334-9-187
https://doi.org/10.1111/j.1399-3038.2007.00625.x

	The impact of COVID-19 pandemic on acute otitis media among the pediatric population
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	5 Conclusions
	Funding
	Ethics approval
	Declaration of competing interest
	References


