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ABSTRACT
Objective: To assess the influence of the COVID-19 pandemic on hospital admissions 
(HA), intra-hospital deaths (HD), and intra-hospital lethality rates (HL) related to respiratory 
diseases (RD) other than COVID-19 in Brazil. Methods: This observational time-series 
study was conducted through comparative analyses of the HA, HD, and HL related to 
non-COVID-19 RD registered between March and December 2020 by the Brazilian 
Unified Public Health System on the DataSUS Tabnet platform, using as reference the 
values recorded in the same period of 2019 and those projected by linear regression 
methods for 2020, considering the period from 2015 to 2019. The adopted statistical 
significance level was 5% (p < 0.05). Results: Compared to 2019, in 2020, there was 
a 42% decrease in HA and a 7.4% decrease in total HD related to non-COVID-19 RD, 
followed by a 60% increase in HL associated with this group of diseases. The HA and 
HL registered in 2020 differed significantly from the projected trend for that year by 
linear regression (p < 0.05). Of note, a significant reduction in hospitalizations due to 
asthma (-46%), chronic obstructive pulmonary disease (-45%), bronchiectasis (-54%), 
pneumonia (-46%), and acute bronchitis (-73%) was observed. Conclusions: During the 
first 8 months of the pandemic, there was a decline in HA and an increase in HL related 
to non-COVID-19 RD in Brazil, which can hypothetically reflect logistical challenges and 
delays in the management of this group of diseases.
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INTRODUCTION

Brazil is considered one of the most affected countries 
in the world by COVID-19. The record of the first case 
of the disease was February 26, 2020, and the first 
death was registered on March 17 of the same year, 
both in the state of São Paulo. Within 24 days, the virus 
had already spread across the country. Since then, the 
number of cases in Brazil has fluctuated according to 
the natural history of the disease, based on waves of 
infection.(1) In July 2020, Brazil faced the first peak of 
the disease, with more than 1,000 deaths per day, and 
ranked as the second country in the world in the number 
of cases and deaths by COVID-19, currently reaching 
more than 22 million confirmed cases and more than 
650,000 deaths due to the virus.(2)

Some of the restrictions adopted during the first year 
of the COVID-19 pandemic in Brazil included quarantines, 
restrictions regarding public and private gatherings, and 
the closure of schools, public workplaces, and private 
businesses. Moreover, it was necessary to expand hospital 
beds in intensive care units and wards and suspend 
appointments, complementary exams, and elective 

procedures, as well as direct most of the resources to 
care for patients infected with the disease.(3-5) In this 
context, populational studies have registered changes in 
the hospitalization patterns of other conditions, such as 
cancer(6,7) and cardiovascular diseases (CVD),(8) but also 
respiratory diseases, with reduced hospital admissions 
for chronic obstructive pulmonary disease (COPD) and 
asthma. The authors of a Korean study hypothesized 
that the decline in hospitalizations was due to the 
decrease in the transmissibility of other viruses, such 
as influenza, as a result of the measures to contain the 
advance of COVID-19, reducing the incidence of such 
diseases.(11) For instance, the pattern of CVD showed a 
relative decrease in hospital admissions; however, it was 
associated with an increase in the mortality rate of CVD 
patients in that period.(8-10) This paradigm shift was also 
extended to other non-COVID-19-related diseases.(12)

In light of the above, the aim of the present study 
was to investigate the changes in hospital admission 
and mortality rates related to non-COVID-19 respiratory 
diseases during the first 10 months of the COVID-19 
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pandemic in Brazil using nationwide and population-
based healthcare registries.

METHODS

This observational time-series study included hospital 
admissions (HA), intra-hospital deaths (HD), intra-
hospital lethality rates (percentage of deaths among 
admissions) (HL), and the in-hospital and outpatient 
procedures performed through the Brazilian public 
health system (SUS) between March and December 
of 2015 to 2020. Data were extracted in March 2021 
by accessing the SUS Hospital Information System 
(SIH/SUS) and the SUS Outpatient System (SIA/SUS), 
both available on the DataSUS Tabnet platform. It is 
noteworthy that these are public and anonymous data, 
in compliance with Article I of Resolution 510/2016 of 
the National Research Ethics Commission.(13) 

The selection of the outpatient and in-hospital 
procedures was based on the codes of the Management 
System of the SUS Table of Procedures, Medicines, 
and Orthotics, Prostheses, and Materials (SIGTAP). 
The in-hospital and outpatient performance of each 
selected procedure were recorded, considering all 
related procedure codes, and grouped according 
to similarity as laboratory tests, imaging exams, 
respiratory function tests, and blood gases, as shown 
in Table S1.

Data on the records of secondary diagnoses related 
to respiratory pathologies were selected based on the 
Morbidity List of the 10th Revision of the International 
Statistical Classification of Diseases and Related 
Health Problems (ICD-10) and included the number 
of admissions and intra-hospital deaths and the 
intra-hospital lethality rates. The listed diseases on the 
DataSUS Tabnet platform are categorized according to 
their pathophysiological similarity as acute, chronic, 
other, and restrictive. Acute respiratory diseases: 
acute pharyngitis and tonsillitis; acute laryngitis and 
tracheitis; acute bronchitis and bronchiolitis; Influenza 
[flu]; pneumonia; other acute upper airway infections. 
Chronic respiratory diseases: chronic sinusitis; chronic 
diseases of the tonsils and adenoids; emphysema, 
bronchitis, and other chronic obstructive lung diseases; 
asthma; bronchiectasis. Other respiratory diseases: 
pneumoconiosis; other diseases of the nose and 
sinuses; other diseases of the upper respiratory tract; 
other diseases of the respiratory system. These data 
are available in Table S2.

Statistical analysis
A descriptive analysis of the number of outpatient 

and inpatient consultations was performed in terms 
of absolute numbers and percentages regarding the 
total number of consultations. Data were analyzed 
based on the conducted procedures (type of procedure) 
and the federative region (Midwest, Northeast, North, 
Southeast, and South) and state (including the 26 
states and the Federal District). The number of non-
COVID-19 respiratory hospitalizations and deaths 

were evaluated quantitatively, and as a percentage 
of the total, and segmented by pathology (disease 
category) (Table S2); the nature of the service 
(elective or urgent), age group (0 to 19 years old, 
20 to 59 years old, and 60 years old or above), race, 
and sex (Table S4), and the federative region and 
state (Tables S5 and S6). 

Statistical analyses were performed both for the 
groups (e.g., laboratory tests and acute respiratory 
diseases) and the components of each of the respective 
categories (e.g., biopsy and bronchoalveolar lavage 
for laboratory tests). Thus, it was possible to assess 
each of the procedures/pathologies individually, as 
well as in general, by category.

The values recorded between 2019 and 2020 and 
the corresponding percentage variation between them 
were compared, showing a percentage decrease or 
increase in that period. However, it is noteworthy that 
the annual variation cannot be directly attributed to 
the pandemic; therefore, it is necessary to assess the 
trend established in previous years to better understand 
the possible changes related to the pandemic.

In the interval from 2015 to 2019, the number of 
procedures, hospitalizations, deaths, and the estimated 
mortality rate for the year 2020 in the period from 
March to December were calculated using linear 
regression. Based on these estimated values, it was 
possible to determine whether the data showed a 
trend of growth or decrease for the year 2020 and 
compare them with the actual values found. In this 
sense, it is possible to assess both the historical 
trend and the statistical variations that occurred in 
previous years.

Since linear regression is subject to Gaussian error, 
Student’s t-test was used to compare the projected 
values with those registered in 2020, rejecting the 
null hypothesis with a p-value less than 0.05 (95% 
confidence interval). The programs Microsoft® 
Excel® and Scilab® 6.1.0 were used to conduct the 
statistical analyses.

RESULTS

From March to December of 2015 to 2020, the 
number of hospital admissions totaled 5,764,727, 
and the number of deaths was 482,193. Considering 
the previous and the first year of the COVID-19 
pandemic (2019 and 2020, respectively), a total of 
102,504,443 procedures were identified, 132,593 
of which were related to in-hospital procedures and 
102,371,850 to outpatient procedures. In the same 
period, we evaluated the differences in the numbers 
of hospitalizations for non-COVID-19 acute, chronic, 
and other respiratory diseases, demonstrating a 
reduction in the absolute number of hospitalizations 
for such conditions, with an increase in intra-hospital 
mortality, as shown in Figure 1.

Regarding the data related to outpatient and 
in-hospital procedures surveyed between the 
years 2015 and 2020, from March to December, 
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and considering the projections for 2020 that were 
calculated using data from 2015 to 2019 through 
linear regression, a growing trend was observed in the 
number of procedures (dotted lines in Figure 2) for the 
year 2020. However, the data extracted from DataSUS 
showed a decrease in the number of procedures 
performed in 2020 compared to the calculated trend 
and the previous year, as shown in Figure 2A. In the 
same way, based on the number of hospitalizations 
and intra-hospital deaths recorded, considering all 
the surveyed diseases and the projections for 2020 
(dotted lines), it can be noted that there was a 
significant reduction in the number of hospitalizations 
and deaths; this discrepancy was accentuated when 
comparing the values expected for 2020 (according 
to the calculated trend) and those extracted from the 
DataSUS platform, as shown in Figure 2B.

A significant increase in the intra-hospital lethality 
rate was also noticed in 2020 when compared with 
the numbers recorded in previous years, presenting 
a different behavior from the previously analyzed 
criteria (procedures, hospitalizations, and deaths), 
as shown in Figure 2. The projected rate for 2020 
was 8.23% (p < 0.005) versus 12.89% of the actual 
intra-hospital mortality rate registered that year.

The number of procedures performed from March 
to December, considering the years 2019 and 2020, 
is shown in Table 1. There was a 15% decrease in the 

total number of procedures, with a 15% reduction 
in outpatient procedures and a 5% decrease in 
in-hospital procedures. Furthermore, we observed a 
65% reduction in respiratory function tests, a 91% 
increase in chest CT scans, and a 33% increase in 
blood gas tests performed. Unfortunately, there is no 
way to differentiate whether the reason for requesting 
tests, such as chest tomographies and blood gases, 
was related to COVID-19.

These obtained data were compared with the trend 
in the number of procedures estimated for the year 
2020 (March to December), showing a significant 
difference (p = 0.02) of 2,974,340 procedures between 
the total number estimated and performed. There 
was also a significant difference between the total 
number of imaging tests performed and estimated 
for 2020 (p = 0.001), of 3,194,339, with chest 
radiography being the one with the highest absolute 
disparity, with 3,794,046 tests performed below the 
estimated number (15,745,559). On the other hand, 
an increase in the number of performed chest CT 
scans (1,447,082) was observed compared to the 
estimated value (819,941), reflecting a difference of 
627,141 more expected exams, both with statistical 
significance (p < 0.05). 

Comparing the number of hospitalizations due 
to respiratory tract involvement from March to 
December 2020 with the same period of the 

Figure 1. Descriptive analysis of the number of hospitalizations, deaths, and the intra-hospital mortality rates from 
March to December of 2019 to 2020 to assess the possible impacts of the new coronavirus pandemic on respiratory 
diseases. Acute respiratory diseases: acute pharyngitis and acute tonsillitis; acute laryngitis and acute tracheitis; acute 
bronchitis and acute bronchiolitis; Influenza [flu]; pneumonia; other acute upper airway infections. Chronic respiratory 
diseases: chronic sinusitis; chronic diseases of the tonsils and adenoids; emphysema, bronchitis, and other chronic 
obstructive lung diseases; asthma; bronchiectasis. Other respiratory diseases: pneumoconiosis; other diseases of the 
nose and sinuses; other diseases of the upper respiratory tract; other diseases of the respiratory system. Schematic 
generated using the BioRender web-based software.
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previous year, there was a 42% reduction in the total 
number of hospitalizations, as listed in Table S3. A 
considerable decrease in hospitalizations for Chronic 
Respiratory Diseases (-50%) and Acute Respiratory 
Diseases (-47%) was noted, with emphasis on Acute 
Inflammatory Diseases, which dropped by 70%, while 
Airway Infections reduced by only 44%, mainly due 
to the 37% increase in hospitalizations classified as 
Influenza [flu], which compensated for the process of 
retraction in the number of hospitalizations for acute 
airway infections.

Based on the trend analysis of the estimated 
number of hospitalizations for the year 2020 (March 
to December), in general, the values recorded on 
DataSUS were well below the absolute values calculated 
statistically for that year, except for influenza (expected 
value of 14,349 and reported value of 22,341, 

representing an increase of 7,992 hospitalizations) 
and other respiratory diseases (expected value of 
113,494 and reported value of 120,339, representing 
an increase of 6,845 hospitalizations). It is noteworthy 
that all estimated values showed statistical significance 
(p < 0.05).

Considering the absolute number of deaths due to 
non-COVID-19 RD, a decrease in the total number 
of deaths between March and December of 2019 and 
2020 was observed, from 83,673 deaths in 2019 to 
77,476 in 2020, representing a 7% reduction. However, 
when analyzing deaths due to influenza, other acute 
infections of the upper airways, and other respiratory 
diseases individually, there was an increase in the 
number of deaths from 2019 to 2020, representing a 
194% (1,164), 84% (166), and 20% (4,586) increase 
in mortality, respectively.

Figure 2. Analysis of the trend in A) number of hospitalizations and deaths and B) intra-hospital mortality rates, from 
March to December of 2015 to 2020. P-value calculated based on the difference between the projected values and 
those registered in 2020 using Student’s t distribution. Graphs generated using the BioRender web-based software.
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In the trend analysis, in turn, there was a lower 
number of deaths than the generalized estimate, 
with the exception of cases related to influenza (591 
cases estimated versus 1,765 registered, difference: 
+199%), other acute upper airway infections (202 
cases estimated versus 363 registered, difference: 
+80%), and other respiratory diseases (22,416 cases 
estimated versus 27,354 registered; difference: 
+22%). It is important to note that the estimated 
values for acute respiratory diseases (total), influenza, 
other acute infections of the upper airways, other 
respiratory diseases, chronic respiratory diseases, 
and the overall total also differed statistically from the 
registered values (p < 0.05), as shown in Table S3.

DISCUSSION

The impacts of the pandemic can be analyzed 
in different ways, from the acute results, with the 
reallocation of material and human resources for 
treatment, to the change in the entire healthcare 
system, aiming at a management task force. These 
factors supposedly justify the higher intra-hospital 
lethality rate when compared to the predicted value 
for that year, despite the reduction in the number 
of hospitalizations for non-COVID-19 respiratory 
diseases. In other words, the overload of the healthcare 
system due to coronavirus infection probably reduced 
the availability of hospital beds for patients with 
non-COVID-19 RD, a fact that may have implied 
restricting hospitalizations for more severe cases of 

this class of diseases, thus influencing intra-hospital 
mortality. According to Table 1, it can be noted that 
the impact of such reallocation was considerable on 
diagnostic methods for respiratory diseases. There 
was a significant reduction in the number of biopsies 
and bronchoalveolar lavages, as well as in pulmonary 
function assessment methods. This fact was due to 
the hindrance of their performance on account of the 
closure of pulmonary function laboratories throughout 
the country. If, on the one hand, there was a reduction 
in performance in these sectors, with the pandemic, 
there was a significant increase in chest tomographies 
and blood gas analyses due to greater availability and 
the need to classify COVID-19 according to Berlin 
criteria, which include lung involvement.(14)

Attention is drawn to the significant reduction in the 
hospitalization of patients for respiratory diseases other 
than COVID-19. This drop, which in total reached 42%, 
also occurred in hospitalizations for asthma (-46%), 
COPD (-45%), bronchiectasis (-54%), pneumonia 
(-46%), and acute bronchitis (-73%), as can be seen 
in Table S3. Several hypotheses have been raised, 
including the fact that greater environmental isolation 
and the use of masks can contribute to the reduction 
of chronic disease exacerbations, given that viral 
infections are associated with the exacerbation of such 
diseases, including COPD and asthma. In addition, 
the temporal pattern of chronic disease exacerbations 
shows a correlation between respiratory viral infections 
and exacerbations of chronic obstructive pulmonary 
disease.(15-17) The use of masks, social distancing, 

Table 1. Statistical analysis of the number of procedures in the months from March to December, comparing the years 2019 and 2020.
March to 
December 

2019

March to 
December 

2020

% 
difference

Estimated 
number of 
procedures

(CI > 95%) p-value

Laboratory tests
Biopsy 2,164 1,874 -13% 2,123 2,292 – 1,954 0.0011
Bronchoalveolar 
Lavage

4,254 2,810 -34% 4,253 7,972 – 533 0.0405

Total 6,418 4,684 -27% 6,376 10,104 – 2,647 0.0001
Imaging exams

Bronchography 6 6 0% 5 51 – 0 0.4469
Bronchoscopy 18,882 11,433 -39% 19,051 21,692 – 16,409 0.0002
Scintigraphy 3,949 1,725 -56% 3,854 2,783 – 4,925 0.0005
Thoracic MRI 12,576 13,289 6% 12,363 7,891 – 16,834 0.1302
Thorax X-ray 15,652,349 11,951,513 -24% 15,745,559 14,861,700 – 16,629,416 0.0000
Thorax CT 758,520 1,447,082 91% 819,941 747,732 – 892,148 0.0000
Tracheoscopy 15,385 10,291 -33% 16,284 15,917 – 16,651 0.0000
Chest ultrasound 18,238 9,623 -47% 22,086 14,061 – 30,110 0.0010
Video thoracoscopy 906 817 -10% 974 807 – 1,139 0.0040
Total 16,480,811 13,445,779 -18% 16,640,118 15,688,098 – 17,592,137 0.0001

Respiratory function tests
Spirography 75,061 20,187 -73% 74,574 70,898 – 78,248 0.0000
Spirometry 10,087 2,514 -75% 6,909 0 – 15,697 0.0222
Respiratory function 307,189 112,967 -63% 325,002 312,167 – 337,836 0.0000
Total 392,337 135,668 -65% 406,485 389,782 – 423,186 0.0000

Blood Gases (Total) 1,658,394 2,206,684 33% 1,714,176 1,362,836 – 2,065,516 0.0013
Grand Total 18,537,960 15,792,815 -15% 18,767,155 17,551,319 – 19,982,990 0.0002
MRI: magnetic resonance imaging; CT: computed tomography.
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and the increase in hygiene care could contribute 
to the decrease in viral infections. However, this is 
not the only valid hypothesis; the reduction in the 
performance of diagnostic methods also contributed 
to diagnostic errors and the non-classification of 
hospital admissions. 

When evaluating the total number of deaths due to 
respiratory diseases, there was an overall reduction, 
with an increase in the number of deaths by influenza. 
This fact seems to be due to the lower number of 
hospitalizations for respiratory diseases. Nevertheless, 
in terms of lethality, there was a general increase of 
60% in 2020 compared to 2019. The rise in mortality 
and morbidity due to non-COVID-19 diseases was 
noticed in other countries;(18) however, the root cause 
remains unclear. The overwhelmed medical systems 
(as observed in Italy, the United States, Brazil, and 
India) and the disruption of standards of care have 
been reported as some of the leading causes of the 
increase in mortality and morbidity, although with low 
levels of certainty.(18) We believe this fact is related 
to the logistical challenges observed worldwide to 
guarantee the access of patients with chronic RD to 
specialized centers for treatment during the first year 
of the pandemic.

Some limitations of this study deserve consideration. 
The Brazilian national healthcare system has 2 
branches, SUS and the supplementary health sector, 
which includes private healthcare plans, health 
insurance, and private health professionals. In order 
to minimize the heterogeneity of the presented data, 
this study intentionally disregarded patients from the 
supplementary health sector (approximately 30% of 
Brazil’s population). In this context, it is important to 
highlight the limitations of DataSUS data (SIA and 
SIH/SUS). The data referring to the last six months 
before data collection could have been updated, 
including the period from October to December 2020. 
In addition, sporadic updates, fluctuations regarding 
the seasonality of respiratory diseases, and failure to 
update by the health department may occur. Therefore, 
there is no way to certify that all data is consolidated, 
regardless of the year. Case underreporting and 

errors in disease classification or diagnosis involving 
respiratory and viral diseases may also have occurred, 
especially during the first wave of the pandemic, 
due to the limited availability of confirmatory tests. 
It is also noteworthy that, based on the central limit 
theorem, it was assumed that the data were normal 
over time, given that the data for each year consists 
of the totalization of several random variables. Since 
DataSUS does not provide fully individualized data, it 
is impossible to thoroughly verify the homoscedasticity 
of the data. Finally, these results should be interpreted 
with caution. Additional studies are needed to clarify 
whether our observations represent a significantly 
higher mortality rate adjusted for disease severity 
or merely reflect the increased self or primary care 
management of less severe conditions.

In conclusion, a decline in HA and an increase in HL 
related to non-COVID-19 RD were registered during 
the first 8 months of the COVID-19 pandemic in Brazil. 
From our point of view, this can hypothetically reflect 
logistical challenges and delays in the management 
of this group of diseases. Such measures serve as an 
alert for the development of public policies, through 
hospital bed management and medical education, 
for the correct diagnosis and appropriate indications 
for hospitalization in each case, ensuring that there 
is no delay in treatment and worsening of mortality.
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