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Introduction 

The emergence of the COVID-19 pandemic in 2020 made evident the importance of 

public health care systems for the population and vital statistics information systems to 

monitor the evolution, profile, and spread of cases and deaths in different countries. 

In Brazil, a country of continental dimensions, the Ministry of Health's mortality 

information system (SIM) has provided mortality data for the entire country since 1976. 

SIM is a decentralized system in which the municipal health secretariats of each Brazilian 

municipality (5570 in total) is responsible for collecting and entering data from the death 

certificates, a standardized instrument that must be completed and signed by a doctor, 

who declares the death and certifies the causes of death. 

The objective of the present communication is to discuss the quality of data on causes of 

death (CoD) and to describe and understand the morbid process of COVID-19 mortality 

and its association with other causes, especially with non-communicable diseases (NCD) 

in Brazil. The present study aims to analyze changes in the mortality profile by the 

underlying cause of death in 2018-2020 and describe the chain of events and contributing 

causes associated with COVID-19 mortality by age groups in 2020. 

 

Methods 

We used SIM microdata available on the web. Individual data of the deceased with their 

sociodemographic characteristics such as sex, age, marital status, education, 

ethnicity/race/skin color, place of residence, and information about the circumstances of 

death as the place of occurrence (hospital, home, public road), the underlying cause of 

death and all the causes mentioned in the death certificate (Part I and Part II) are available 

for download at 

(http://www2.datasus.gov.br/DATASUS/index.php?area=0901&item=1&acao=26&pad

=31655). Mortality data for 2020 are preliminary and are available at 

(http://svs.aids.gov.br/dantps/centrais-de-conteudos/dados-abertos/sim/). 

All mentions of causes in the death certificate were classified according to groups of 

causes of the 2019 Global Disease Burden Study (GBD). For assessing the quality of 

information on causes of death, it was considered the percentage of ill-defined causes or 

causes coded as garbage (GC), as defined in GBD studies. We evaluated the percentage 

change regarding the number of cases in 2020 compared to the average for the 2018-2019 

period. 

To identify CoD associated with COVID-19 mortality, we used a multiple-cause-of-death 

approach, including all conditions, diseases, and injuries mentioned on the death 

certificate. We considered causes that appeared in "Part I" of the death certificate and 

indicated complications of COVID-19 as a chain-of-event of COVID-19 mortality. 

Conditions known to be associated with severe COVID-19, which mainly appeared in 

http://www2.datasus.gov.br/DATASUS/index.php?area=0901&item=1&acao=26&pad=31655
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"Part II," were considered a contributing condition (Gundlapalli, AV et al., 2020; Grippo 

F et al., 2020) 

 

Results 

In 2020, 1,531,524 deaths were reported in SIM, of which 206,646 (14%) were due to 

COVID. It represents an increase of 181,994 (13.5%) to 2019, most of which we can 

designate as mortality excess (Marinho, F. et al., 2020). Table 1 shows that excess 

mortality was higher between adult and old ages, mainly between 60 and 69. For this 

group of age, 16.5% of deaths are reported as due to COVID-19. 

Among deaths reported as due to COVID-19, the certifying doctors mentioned on average 

2.7 different causes in the death certificates, in addition to the mention COVID (codes 

U071 or U072). In 5.1% of death certificates, there was no other diagnosis mention 

besides COVID-19. 

The most frequent chain-of-event causes on the death certificate were lower respiratory 

infections, mainly pneumonia (46.5%), followed by acute respiratory failure (35,1%), 

sepsis (25,2), renal failure (10,4%), and other respiratory disorders, mainly SARS 

(10,2%). The most frequent contributing causes were hypertension (30,3%), diabetes 

mellitus (25,2%), cardiovascular disease (9,2%), chronic respiratory disease (6,4%), 

cancer (5,4%) and obesity (5,3%). 

When analyzing changes in the profile of mortality by the underlying cause of death 

between 2018 and 2020, there was a significant increase in several GC components of the 

chain of pathological events of COVID, such as severe acute respiratory syndrome-SARS 

(232%) and insufficiency acute respiratory (60%). Some other chronic diseases 

considered to be contributing causes of COVID had an increase, such as diabetes (12%), 

obesity (22%), and hypertension (38%).  

In contrast, cardiovascular diseases decreased by 8% in 2020, especially deaths from 

aortic aneurysms (-27%) and cardiomyopathies/myocarditis (-32%). Among neoplasms 

(3% reduction), the highest percentages of reduction were cancer of the mouth/lip (-11%), 

leukemia, non-Hodkin lymphoma, and stomach cancer (-10% reduction each). Chronic 

respiratory diseases decreased by 22%. 

Discussion/Conclusion 

In the chain of events of COVID, the high proportion of sepsis suggests that COVID 

deaths may be related to complications. As 90.6% of deaths registered as COVID-19 

occurred in hospital facilities, these complications may be associated with late access or 

treatment conditions. 

On the other hand, hypertension, diabetes mellitus, and obesity are significant risk factors 

for cardiovascular diseases, major worldwide NCD.  



In 2020, the mortality burden decreased for deaths due to chronic diseases in general, 

possibly due to the competitive risks with COVID-19. On the other hand, the increase in 

GC components of the chain of events calls attention to the probable under-registration 

of COVID-19 deaths. 

Finally, with the contribution of the multiple-cause-of-death approach, we can better 

comprehend the morbid process of COVID-19 mortality in Brazil. But it is essential that 

certifier physicians report correct and ultimately all causes that led to death.  
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Table 1 – Deaths, population, and mortality rate by age. Brazil. 2018-

2020 

 

Source: Ministry of Health, SIM, 2018-2020; IBGE, Coordenação de População e Indicadores Sociais. Projeções da 

População do Brasil e Unidades da Federação por sexo e idade: 2010-2060. Rio de Janeiro: IBGE, 2018 

Year < 5 5-14 15-29 30-59 60-69 70+ Total

2018 38852 7429 71040 304252 229058 659931 1310562

2019 38196 7386 65556 304276 236728 691924 1344066

2020 32932 6327 67847 352431 281703 784820 1526060

2018 14787557 29719853 50803219 85158969 15621201 11672156 207762955

2019 14798332 29551808 50404221 86297689 16173590 12147181 209372821

2020 14730311 29455789 50009995 87362520 16732972 12648940 210940527

2018 2,63 0,25 1,40 3,57 14,66 56,54 6,31

2019 2,58 0,25 1,30 3,53 14,64 56,96 6,42

2020 2,24 0,21 1,36 4,03 16,84 62,05 7,23

Change (%) -14,15 -14,06 0,53 13,66 14,92 9,33 13,68

Deaths

Population

Mortality Rate (x1000)
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