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The impact of the COVID-19 pandemic 
in Brazil: a study in tertiary dental care

Abstract: The pandemic caused by coronavirus has resonated 
throughout different levels of health care in Brazil and, in this context, 
the present research aimed to evaluate this impact on tertiary dental care 
provided by the Unified Health System (SUS). Therefore, an ecological 
study was conducted with data obtained from the Hospital Information 
System processed by the Portal of the Department of Informatics 
of SUS. The sample consisted of patients of all sexes and age groups, 
whose Hospital Admission Authorizations (AIHs) were approved for 
dental tertiary care procedures from January 2015 to December 2020. 
Descriptive analyses and the ANOVA test with a significance level set at 
p < 0.05 were used. When the annual mean numbers of AIHs approved 
were evaluated, findings showed that  on an average, the Southeast 
region authorized a higher number of procedures (p-value < 0.001), 
however, in the pandemic year (2020), a reduction of approximately 
24.5% of these hospitalizations occurred throughout Brazil, with the 
Midwest being the region most affected (32.12%). A percentage increase 
occurred in the Surgical Treatment of Oral sinus/Oral nasal Fistula 
(16.1%), in addition to a significant decrease in performing procedures 
for Resection of Mouth Lesion (33.4%). In the pandemic year, there was 
a reduction of 14% in expenditures related to hospital services and 
23.26% related to professional services. It was concluded that the data 
presented demonstrated a significant reduction in AIHs for tertiary 
dental care in the pandemic year.
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Introduction

The pandemic caused by SARS-CoV-2 (COVID-19) started one of the 
greatest crises in health worldwide, given the high transmissibility of 
this disease in a short period of time.1 Individuals hospitalized or with 
chronic comorbidities are considered a group at risk for COVID, since they 
may be immunosuppressed. In view of this, investigations that develop 
an epidemiological profile are necessary to define patients with more 
potential for contagion and to enable effective action in the treatment of 
this population. It is essential for institutions and health professionals to 
conduct research and report their experiences for the purpose of verifying 
the impact of the pandemic on different areas of health.2 
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Tertiary dental care involves a multidisciplinary 
team with the aim of assisting individuals with 
comorbidities, who need physical and human 
resources in the hospital environment. Furthermore, 
this care has to receive users referred from primary 
and secondary care services, urgent/emergency care 
related to the orofacial region, and management of 
patients with special needs.3 Among the procedures 
performed at this level of care, the treatment of 
neoplasms, traumatology, deep infection in the 
head and neck regions, hemorrhages, or serious 
pathologies of the temporomandibular joint are 
those that occur most commonly.4

The COVID-19 pandemic directly interfered with 
emergency services in dentistry and, in this context, 
epidemiological studies with more representative 
samples should be conducted.5 In Brazil, the panorama 
regarding research that provided information on the 
impact of the pandemic on dental services was found 
to be limited to information regarding primary and 
secondary care procedures.6-8 Thus, investigations 
in a hospital environment are necessary since this 
is where severe cases of patients infected with the 
coronavirus are treated.9

In this context, the present study aimed to evaluate 
the impact of the pandemic caused by COVID-19 on 
tertiary dental care provided by the Unified Health 
System (SUS), by using information contained in 
the Hospital Information System (SIH-SUS) for all 
Brazilian states.

Methodology

The present study was reported according to the 
guidelines entitled Strengthening the Reporting of 
Observational studies in Epidemiology.10

This was an ecological study with an inductive 
approach, comparative-descriptive procedure, and 
indirect documentation technique. We used open 
access and public domain data obtained from the SUS 
Hospital Information System (SIH-SUS) processed 
in the Portal of the Informatics Department of the 
Unified Health System (Datasus).11

The sample was composed of patients whose 
hospitalizations had been approved according to 
tertiary dental care procedures of the SUS. We included 

all records of individuals of both sexes, without 
age restriction, registered in hospital institutions 
contracted to the Unified Health System in the period 
from January 2015 to December 2020. Variables such 
as groups and subgroups of procedures, Public 
Management, Legal Sphere and Contractual Rules 
were excluded. 

For data collection, three previously trained 
researchers independently consulted the DATASUS 
platform (http://www2.datasus.gov.br/DATASUS/
index.php). When accessing the homepage, the icon 
“Health Information (TABNET)” was selected, and 
then “Health care” was chosen to consult the data on 
“Hospital Production (SIH/SUS)’’. In the following 
platform, the filters that generated information 
related to characteristic variables of hospitalization 
of patients treated during the study period were 
applied: approved AIH (number of hospitalizations), 
Type of Procedure (Examples: surgical treatment of 
oral sinus/oral nasal fistula, osteosynthesis of complex 
fracture of the mandible); Region of Brazil (North, 
Northeast, South, Southeast and Central-West); Year 
of processing (2015-2020); Value of hospital services 
(in Brazilian currency, real); Value of professional 
services (in Brazilian currency, real).

Descriptive statistical analysis was performed 
to characterize the sample, absolute and percentage 
frequencies were calculated for categorical variables 
(Type of procedure and Brazilian regions), and 
measures of central tendency and variability for 
quantitative variables (AIH approved; Year of 
Processing; Value of hospital services; Value of 
professional services). To verify the normality of the 
data, the Shapiro-Wilk test and normal distribution 
of the variables were used. ANOVA was used to 
test whether there was a statistically significant 
difference in the number of AIHs approved (dependent 
variable) among the Brazilian regions (independent 
variable). SPSS software version 20.0 was used with 
a significance level set at 5%.

Results 

The mean number of hospitalizations per year 
ranged from 8,822.20 (2019) to 6,426.8 (2020) and 
in the pandemic year, a percentage reduction 
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of approximately 24.5% of these AIHs was  
verified (Figure 1). 

The percentage of dental procedures performed 
in each region of Brazil during the study period 
(2015–2020) was analyzed. The Southeast was 
observed to authorize a higher number of procedures 
(p-value < 0.001), on an average, when compared 
with the three other Brazilian regions. Moreover, 
the Midwest authorized fewer procedures, showing 
statistically significant values in comparison with 
the other regions, except the North (Table 1). 

Furthermore, in the pandemic year (2020) a 
decrease in care was verified in all the regions of 
Brazil. These reductions ranged from 8.52% to 32.12% 
with emphasis on the Midwest region, which showed 
the highest percentage reduction and the North region 
where the lowest reduction in AIHs was observed 
(Figure 2).

When verifying the five procedures most frequently 
performed prior to the pandemic, compared with 
those performed during the pandemic year, no change 
in this variable was noted, i.e., these procedures 
remained as being those most frequently approved in 
both periods. However, a descriptive analysis made 
it possible to observe that there was a percentage 
increase in the surgical treatment of oral sinus/
oral nasal fistula (16.1%). Furthermore, there was a 
percentage reduction in the approval of 3 of these 

5 procedures in the pandemic year (2020), with a 
significant reduction in the performance of Resection 
of Mouth Injury procedures (percentage reduction of 
33.4%), and a minimum reduction in the performance 
of osteosynthesis of complex fracture of the mandible 
(3.26%) , a procedure that was the most frequently 
authorized type in both periods (Table 2).

As regards analyses of public expenses that were 
approved in relation to hospital services and costs of 
professionals for performing procedures in tertiary 
dental care, there was evidence that the Southeast was 
the region that required the highest level of expenses 
throughout the period (2015–2020). However, in the 
pandemic year (2020), throughout the country, there 
was a reduction of 14% in costs of hospital services 
and 23.26% for professional services (Table 3).

Discussion 

Tertiary Dental Care is composed of a cross-
sectional and multidisciplinary work team, with the 
objective of meeting the demands of cases referred 
to it by primary and secondary care, in addition to 
performing urgent/emergency care involving the 
orofacial region, and management of patients with 
special needs, who need a hospital-level alert3. The 
impact of the COVID-19 pandemic was determinant in 
reducing the number of dental procedures performed 

Caption: Calculation of the absolute frequency of annual mean numbers of AIHs in the period prior to the pandemic (2015-2019) in 
comparison with the annual mean numbers of 2020, with a reduction of 24.5% in hospitalizations in the pandemic year. 

Figure 1. Annual mean numbers of AIH approved to perform tertiary dental care procedures (2015-2020).
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in the Brazilian Public Service8. In the present study, 
evidence of a significant reduction in AIHs was 
found during 2020, given that restrictive measures 
imposed by state governments limited dental care 
at all levels, especially the elective types performed 
in hospitals. Possible explanations for this could be 
the need for reducing the circulation of patients in 
the hospital environment, to decrease the risk of 
contamination. Moreover, it was necessary to reduce 
elective orofacial surgeries in the pandemic period, 
due to the fact that beds in intensive care units 
were required for the care of patients undergoing 
treatment for COVID-19.12

It was important to evaluate the procedures 
individually because from this perspective, this enabled 
visualization of the characteristics in epidemiological 
surveillance that provided information about the 
indispensable management and care procedures 
required?/provided?, and those that were the least 

Caption: Calculation of the absolute frequency of annual mean 
numbers of AIHs in the period prior to the pandemic (2015-2019) 
in comparison with the annual mean numbers of 2020 in the five 
Brazilian regions, showing evidence of the rise in the central trend 
line, which shows a lower percentage reduction in the North and a 
greater reduction in the Percent-West. 

Figure 2. Analysis of percentage reduction in AIHs among 
Brazilian regions in the pandemic year (2020).
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Table 1. Statistical difference in the means of approved procedures between regions (2015–2020).

Variable
         AIHs Approved

Regions Mean difference Standard error p-value

Southeast South 7129,667 606,847 < 0,001

Midwest 11885,167 606,847 < 0,001

Northeast 4583,833 606,847 < 0,001

North 10629,333 606,847 < 0,001

South Southeast -7129,667 606,847 < 0,001

Midwest 4755,5 606,847 < 0,001

Northeast -2545,833 606,847 -0,003

North 3499,667 606,847 < 0,001

Midwest Southeast -11885,167 606,847 < 0,001

South -4755,5 606,847 < 0,001

Northeast -7301,333 606,847 < 0,001

North 1255,833 606,847 -0,49

Northeast Southeast -4583,833 606,847 < 0,001

South 25545,833 606,847 -0,003

Midwest 7301,333 606,847 < 0,001

North 6045,5 606,847 < 0,001

North Southeast -10629,333 606,847 < 0,001

South -3499,667 606,847 < 0,001

Midwest 1255,833 606,847 -0,49

Northeast -6045,5 606,847 < 0,001

ANOVA test (p < 0,05), data followed normality by the Shapiro-Wilk test. 
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prioritized in this period. Thus, the treatment of 
osteosynthesis of complex fracture of the mandible 
was observed to be the procedure with the lowest 
percentage reduction (3.26%). Because it configures as 
a predominantly urgent procedure due to trauma,13 
it was possible to justify this fact by prioritizing 
these care procedures to the detriment of elective 
surgeries, which, in a similar way, occurred with 
the approval of procedures for Resection of Lesions 
in the Mouth, as these are predominantly elective 
procedures, and showed a more significant percentage 
reduction (33.4%). 

It is worth noting that the distribution of AIH’s 
among Brazilian regions was a result evaluated to 
the detriment of the pandemic period, however, the 
functioning of this care network before COVID-19 
must also be analyzed. One datum that corroborates 
this fact is that the Brazilian Southeast has previously 

been identified as an effective region. This was 
determined in a study of hospital technical efficiency, 
when the volume and distribution of the number 
of hospitals beds was evaluated.14 This condition 
remained in the pandemic period, since this was 
the region that authorized the highest number of 
admissions. Whereas when the percentage reductions 
of AIHs in the pandemic year (2020) were evaluated 
among the regions of Brazil, there was a higher rate of 
reduction in hospitalizations in the Midwest (32.12%). 
This information could be related to worsening 
of the pandemic in this locality, considering that 
as from September 2021, this region recorded the 
highest number of deaths due to COVID-19 (346.8) 
per 100,000 inhabitants.15

The asymmetric flow relative to the demand for 
hospital beds and the difference in supply between 
Brazilian regions16,17 was closely related to management 

Table 2. Descriptive analysis to verify the reduction / percentage increase in the approval of the 5 most procedures most frequently 
performed in the study period (2015-2020).

Procedures
Annual mean of AIHs 

approved prior to 
(2015-2019)

AIHs approved 
during pandemic 

(2020)

Percentage analysis 
(%)

Osteosynthesis of complex fracture of the mandible 5.669 5.484 Reduction 3,26

Surgical reduction of fracture of the bones of the nose itself 3.966,20 2.749 Reduction 30,7

Resection of mouth injury 3.197,60 2.130 Reduction 33,4

Osteosynthesis of fracture of the orbit zygomatic-maxillary complex 3.002,40 3.038 increase 1,19

Surgical treatment of oral sinus/oronasal fistula 1.750 2.032 Increase 16,1

Calculation of the absolute frequency of the annual mean number of AIHs in the 5 most procedures most frequently performed in the 
study period (2015-2020) in comparison with the annual mean of 2020, in order to verify the reduction in and the percentage increase in 
hospitalizations during the pandemic year. 

Table 3. Cost analysis for performing tertiary dental care procedures in Brazilian regions.

Regions Hospital service expenses (2015-2020) (R$) Professional services expenses

Southeast 9992726,21 3411019,748

Northeast 7002734,26 2296402,025

South 1691997,70 1691997,695

North 2453156,20 1.129.247, 312

Midwest 2539560,43 711140,0533

Annual Average (2015-2020) 28662923,30 9612560,7

Expenditures in the pandemic year (2020) 24643798,45 7376037,52

Percentage analysis (%) Reduction 14 Reduçtion 23,26

Calculation of the absolute frequency of the annual mean values for the expenses of the last 5 years (2015-2020) in comparison with the 2020 
expenditures, with the aim of verifying the percentage reductions in these costs during the pandemic year. 
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of the pandemic. Considering that AIHs are issued 
when the patient is hospitalized, whether for elective 
or urgent procedures,11 the organizational network of 
care centers also underwent changes. For example, 
these changes included the opening of hospital 
wards for the treatment patients in serious condition 
of COVID-19, in hospitals specialized in urgent 
and emergency trauma care, in addition to the 
implementation of wards to monitor patients in less 
complex environments that offered elective care.18 
Thus, these strategies carried out according to the 
reality of each region may have been a factor  of 
impact on the analysis of the percentage reductions 
in AIHs during the pandemic year. 

It is essential to point out that, based on the 
analyses of public expenditures, there was evident 
(14%) reduction in hospital services and 23.26% for 
professional services in the pandemic year. This data 
can be analyzed by means of a critical evaluation of 
the financial health support ordinances published 
in the months of 2020. These allowed subnational 
entities to have greater freedom of action, prioritized 
the qualification of ICU beds and incentive for 
the extension of hours for care provided in basic 
health units (overlap of resources for primary and 
specialized care). Therefore, the untying of resources 
combined with recharacterization of the funding 
blocks within the context of the pandemic, expanded 
the autonomy of local management to meet existing 
demands,19 which was probably a determining 
factor for reducing care and, consequently, the 
costs for performing Dentistry procedures in a 
Hospital environment.

Some limitations were found in accessing 
information from the SIH-SUS regarding the 
organization of data on the digital platform. Not all 

the procedures listed were the result of approved AIH, 
thus requiring manual selection of each procedure 
in all areas of health, which made it difficult and 
delayed the complete analysis of data in the present 
study. Another limitation was the fact that there is 
no division of care groups according to the level 
of health care. Thus, dental treatment for patients 
with special needs is listed in a unique way, with no 
distinction between secondary and tertiary levels. 
Therefore, these data were then removed from the 
analyses to reduce possible bias in the results. In view 
of these facts, our suggestion is  that an update of 
the application responsible for the systematization 
of health data in Datasus (Tabnet)11 is required, so 
that the information collected can be as complete 
and reliable as possible, to favor the improvement of 
research based on the epidemiological surveillance 
of the country.

The weaknesses related to the present study are 
the fact that the methodology used was based on the 
use of secondary data that could be underreported, 
which may have been affected by the atypical and 
exhaustive context of the pandemic. Furthermore, 
due to the study design and the characteristics 
of the Datasus platform, it was not possible to 
incorporate other variables and perform a more 
robust statistical analysis. It is important to 
highlight that the strengths of this research lie in 
the presentation of information, which enabled an 
unprecedented demonstration of the impact that 
the pandemic had on tertiary dental care, relative 
to percentage reductions shown in a regionalized 
manner, characteristics related to procedures that 
were indispensable during the pandemic period, 
and analysis of public health spending, based on 
a five-year evaluation.
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