
 

 

Original Research Article 
 
 

Analysis of Deaths Occurred in Households 
During the Pandemic by Covid-19 in a Brazilian 
Amazon Region: An Epidemiological Approach 

 
 
 
.

ABSTRACT 
 
In the absence of an analysis of deaths at home from an epidemiological perspective, this study aims to 
analyze and describe the epidemiological profile of deaths at home assessed by the Death Ceremony 
Service (DCS) during the SARS-CoV-2 pandemic in the metropolitan region of the Brazilian Amazon, 
Belém do Pará. A descriptive, quantitative, secondary-based study based on the databases of the 
Mortality Information System (SIM), referring to the deaths that occurred from March 1 to March 27 June 
2020. The variables worked were related to the profile and the causes in the death certificate. The causes 
of home deaths in 2019 were used to compare with 2020. In the indicated period, 1,203 deaths occurred, 
an increase of 454% in relation to 2019. The male gender (57.30%), the age group of 60+ (80.80 %) and 
brown race (77.70%) were the most frequent. The main cause of death Acute myocardial infarction 
(15.05%) followed by COVID-19 (10.29%). During the pandemic, the majority of home deaths were not 
directly caused by COVID-19, however, they were influenced by it due to the need for social isolation, 
with the impossibility of obtaining the proper diagnosis or proper treatment, due to the impossibility of on-
site care or lack of immediate response. 
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1. INTRODUCTION  
 
The novel coronavirus SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) causative agent COVID-
19 was first identified in Wuhan, Hubei Province, China, causing the pandemic declared on March 11, 2020 by the World 
Health Organization (WHO) [1]. 

In Brazil, the first confirmed case of COVID-19 was recorded on February 26, 2020 in São Paulo with rapid advancement 
across the country, with community transmission declared nationwide on March 20, 2020. The state of Pará registered the 
first case on March 18 and on July 25, 2020 took the fourth place in absolute number of cases in the country 
with 148,463 confirmed cases and 5,716 deaths [2,3]. 

When analyzing the time (in days) between the first implemented measure of social distancing and economic paralysis 
(full or partial) in Brazil, for 74% of the Federal Units (UF), this time was equal to or less than one week. Comparing the 
extremes, the states of Mato Grosso do Sul, Santa Catarina and Rio Grande do Sul adopted these groups of measures in 
a shorter period of time (one to two days difference), while at the other extreme is the state of Pará with 50 days [4], which 
may have contributed to this accelerated increase in the number of cases, and consequently high mortality rate. 



 

 

Data from the Mortality Information System (SIM) and the Civil Registry Offices in the Transparency Portal, an online 
platform managed by the National Association of Natural Person Registrars (ARPEN) showed that between the months of 
March and May 2020, the number of deaths from natural causes in Brazil increased by 11.3%, and in Pará there was an 
increase of 70.65% compared to 2019 [5]. 

The purpose of the Death Verification Service (DVS) is to investigate the causes of death by unknown or doubtful natural 
death. This data is essential for public health, since it enables the detection of epidemiological emergencies, isolated 
diagnosis or outbreaks of emerging and re-emerging diseases and also unusual diseases, guiding the decision making for 
disease control [6]. 

Deaths that occur without medical assistance, whether at home, in other facilities, or on public roads (without signs of 
violence or other external causes, and that are not in an advanced state of putrefaction) should be evaluated by the DVS 
for issuing the Death Certificate (DO) [5]. 

Such information is important for the direction of actions and decision-making of Primary Health Care (PHC) in the Unified 
Health System (SUS) network that can contribute to the mitigation of the effects of epidemics, fulfilling its essential 
function of ensuring daily and capillary care [7]. 

Despite the quantitative knowledge of deaths that occurred in households during the pandemic, little is known about the 
epidemiological profile. In this context, this study aims to analyze the deaths that occurred in households during 
the pandemic by Covid-19 in the metropolitan region of Belém, Pará, Brazil under an Epidemiological approach. 

 

2. MATERIAL AND METHODS  
 
Study design, location and period 

This is a quantitative, descriptive study, from data of deaths by natural causes that occurred at home in the metropolitan 
region of Belém (Belém, Ananindeua, Marituba, Benevides, and Santa Barbara) figure 1, state of Pará, Brazil, and that 
were referred to the DVS in the period from March 1 to June 27, 2020 (Epidemiological Week 10 to 26). The quantitative 
number of deaths from 2019 was used for comparison. 

Figure 1 – Metropolitan region of Belém, Pará State, Brazil. 



 

 

 

Source: https://pt.wikipedia.org/wiki/Regi%C3%A3o_Metropolitana_de_Bel%C3%A9m.  

 

Epidemiological data 

The epidemiological variables investigated were: age, sex, education, occupation and basic cause of death. The age 
range was determined from the variable age, defined according to what was made available by the SIM, being the 
following thirteen age groups (01 to 04, 05 to 09, 10 to14, 15 to19, 20 to29, 30 to 39, 40 to 49, 50 to 59, 60 to 69, 70to 79, 
80> and Ign). The occupation followed the Brazilian Classification of Occupations (BCO) table and the underlying causes 
of death according to the tenth revision of the International Statistical Classification of Diseases and Health Problems 
(ISCDHPISCDHP10) and for the nonspecific causes the Garbage Codes (GCGC). 

GCs consist of ISCDHP codes referring to underlying causes of death with undefined or incomplete diagnoses that do not 
indicate the specific cause of death, compromising the quality of the information on causes of death. 

Data Collection and Analysis 

Secondary data regarding the number of deaths from natural causes were collected from the Mortality Information System 
(SIM) to build the local database. 

https://pt.wikipedia.org/wiki/Regi%C3%A3o_Metropolitana_de_Bel%C3%A9m


 

 

The data were analyzed and presented in graphs and tables, by simple descriptive statistics. In the analytical stage for 
comparison of proportions the chi-square test and G test were used. A 5% significance level was used. 

Ethical Aspects 

The data of this study were made available publicly, not containing personal data of patients, thus not presenting risks to 
the research participants, as well as, being dispensed with the ethical opinion. This study is in accordance with the Law 
No. 12.527 of 18/11/2011 (Access to Information Law) [8]. 

 

3. RESULTS 
 
Until the Epidemiological Week (SE) 9/2020 (02/29/20), the average number of removals made by the DVS was seven 
per day. Between SE 10 and 14/2020 (03/01 to 04/04) there was an increase in the number of occurrences, reaching a 
daily average of nine removals. Between SE 15 and 20/2020 (04/05 to 05/16), the peak of occurrences of deaths in 
households was registered, with an average of 24 removals per day, and in SE 18/2020 (04/26 to 05/02), the period of 
highest demand, the DVS registered 66 removals/day. Thus, in the midst of the SARS-CoV-2 pandemic there was an 
increase in the month of April of 116% in the removal of deaths by the DVS. 

When evaluating the number of deaths in the household that occurred during epidemiological weeks 
10 to 26 of 2020 (1,302) and the corresponding period in 2019 (235), it can be seen that there 
was an increase of 454% (Figure 2). 

 

Figure 2. Distribution of the absolute number of deaths due to natural causes, occurring in households, according to 
epidemiological week. Metropolitan region of Belém/Pará, March to June 2019* and 2020*. 

  
Semana epidemiológica: *epidemiological week 
Número: **number 
Fonte: SIM 20/08/2020 
*Data subject to change. 

 
It is observed that most of the deaths were male (57.30%; 746/1,302), in the age 
group over 60 years (80.80%; 1,053/1,302). 

Table 1 shows that regarding the variable race/color, the predominance was brown (77.70%; 1,012/1,302), while 
31.41% (409/1,302) of the individuals who died had 1 to 3 years of schooling. The variable occupation has a high 
proportion of "not informed" (21.70%; 283/1,302). Among those who have this information, housewives have the highest 
number (21.50%; 280/1,302). 



 

 

Regarding medical assistance before death, 70.80% (922/1,302) did not receive medical follow-up, 23.80% (310/1,302) 
received follow-up, and 5.20% (68/1,302) were not informed. Regarding the necropsy performed at the DVS, 89.90% 
(171/1,302) did not undergo this procedure. 

Table 1. Distribution of characteristics related to race/color, schooling and occupation of individuals who died at home due 
to natural causes. Metropolitan region of Belém/ Pará, March to June 2020. 

Variables N % 

Race/color   

White 180 13,8 

Black 80 6,10 

Yellow 1 0,10 

Brown 1.012 77,70 

Indigenous 6 0,50 

Not informed 23 1,80 

Schooling (years)   

Not informed 9 0,69 

No 238 18,28 

From 1 to 3 409 31,41 

From 4 to 7 300 23,04 

From 8 to 11 235 18,05 

12 and more 53 4,07 

Ignored 58 4,45 

Occupation   

Not informed 283 21,7 

Housewife 280 21,5 

Self-employed sales representative 72 5,50 

Mason 36 2,80 

Retired/pensioner 34 2,60 

Farming worker 29 2,20 

Administrative assistant 23 1,80 

Domestic servant  20 1,50 

Multipurpose agricultural producer 19 1,50 

Taxi driver 18 1,40 

Janitor 17 1,30 

Dressmaker in the making in series 17 1,30 

Retail merchant 15 1,20 

General cook 14 1,10 

Stone cutter 13 1,00 

Marketer 12 0,90 

Carpenter 12 0,90 

Other 454 34,8 

Total per variable 1.302 100 

Fonte: SIM (Data subject to change 

The DVS assessed acute myocardial infarction as the underlying cause (15.07%) followed by coronavirus infection of 
unspecified location (diseases for NE location virus) (10.30%) (Table2). 



 

 

 

Table 2. Distribution of deaths at home according to the underlying cause. Metropolitan region of Belém/ Pará, March to 
June 2020. 

Root Cause  N % p-value 

I21 Acute myocardial infarction 196 15,05  

B34 Localization virus disease NE* 134 10,29  

J98 Other respiratory disorders 94 7,22  

I64 Stroke NE* such as ischemic haemorrhage 62 4,76  

G30 Alzheimer's disease 52 3,99  

I63 Cerebral infarction 40 3,07 <0.0001 

E14 Diabetes mellitus NE* 38 2,92  

J18 Microorganism pneumonia NE* 35 2,69  

E46 Protein-caloric malnutrition NE* 27 2,07  

J11 Influenza due to unidentified virus 24 1,84  

I694 Sequelae of cerebrovascular disease 21 1,61  

Other. 579 44,47  

Total 1302 100,00  

Fonte: SIM (Data subject to change 

 
Among the underlying causes of deaths defined by the DVS, 27% (354) are classified as nonspecific or 
incomplete underlying causes - Garbage Codes (GC). In comparison with the year 2019 it is identified that there was an 
increase in the year 2020 of 149% (212) for the main nonspecific underlying causes (Table 3). 

Table 3. Number of deaths in the home with nonspecific underlying causes - Garbage Codes. Metropolitan region of 
Belém/ Pará, March to June 2019 and 2020. 

Nonspecific root causes 2019 2020 Total p-value 

J98.8 Other specified respiratory disorders 1 94 95 <0.0001 

I64 Stroke NE* such as ischemic haemorrhage 17 62 79 <0.0001 

J18.9 Pneumonia NE* 18 35 53 0.0280 

I69.4 Stroke Sequelae NE* 8 21 29 0.0259 

I10 Essential hypertension 3 13 16 0.0244 

R98 Death without assistance 1 5 6 <0.0001 

I67.8 Other specified cerebrovascular diseases 1 9 10 <0.0001 

R09.2 Respiratory arrest 0 10 10 <0.0001 

J18.0 Bronchopneumonia NE* 3 7 10 <0.0001 

Other 90 98 188 0.6097 

Total 142 354 496  
Fonte: SIM (Data subject to change). * NE - Unspecified 

 
The sample data indicate that there is statistical evidence between case distribution by year and underlying cause. The 
chi-square statistic is 140. The p-value is < 0.05. The result is significant at p <0.05. 

Considering the deaths that had COVID-19 as the underlying cause (134 cases), the data show that they were more 
frequent in males (67.20%; 90/134), married (35.1% - 47/134), brown race/color (79.90% - 107/134), with respect to 
education, they had 1 to 3 years of schooling (26.10% - 35/134) and were over 60 years of age (81.3 - 
109/134) (Table 4). Family members of 81.30% of the cases (109/134) reported that there was no medical assistance 
before death. 



 

 

Table 4. Sociodemographic profile of deaths at home with ISCDHP 10 B34 (COVID-19). Metropolitan region of Belém/ 
Pará, March to June 2020. 

Variables April May June Total % p-value 

Sex       

Male 46 41 3 90 67,2 <0.0001 

Female 26 17 1 44 32,8  

Marital status       

Not informed 4 1 0 5 3,7  

Single 21 16 3 40 23,9  

Married 23 23 1 47 35,1 <0.0001 

Widower 20 12 0 32 23,9  

Ignored 4 6 0 10 7,5  

Race/color       

White 5 9 1 15 11,2  

Black 0 7 0 7 5,2  

Brown 64 40 3 107 79,9 <0.0001 

Indigenous 1 0 0 1 0,7  

Not informed 2 2 0 4 3,0  

Schooling       

Not informed 3 0 0 3 2,2  

No 7 10 1 18 13,4  

From 1 to 3 25 10 0 35 26,1  

From 4 to 7 17 14 1 32 23,9 <0.0001 

From 8 to 11 16 16 1 33 24,6  

12 and more 3 3 0 6 4,5  

Ignored 1 5 1 7 5,2  

Age Group       

30-39 2 1 1 4 3,0  

40-49 7 2 0 9 6,7  

50-59 5 7 0 12 9,0 <0.0001 

60-69 18 14 1 33 24,6  

70-79 17 14 1 32 23,9  

80e + 23 20 1 44 32,8  

Medical Care       

Not informed 6 5 0 11 8,2  

Yes 11 3 0 14 10,4 <0.0001 

No 55 50 4 109 81,3  

Total by Variable 72 58 4 134 100,0  
Fonte: SIM (Data subject to change). 
 
Figure 3 - Comparison of deaths in the general household and causes related to COVID-19, with deaths confirmed by 
COVID-19 by SESPA. 
 
 



 

 

 
Óbito domiciliar (causas relacionadas): *Home death (related causes), Óbito domiciliar (geral): **Home death (general), Óbito por COVID-19 (SESPA): 
***Death by COVID-19 (SESPA). 
Fonte: SIM (Data subject to change). 

 
In this case, spearman's correlation coefficient was the strength of association between the number of deaths per covid-
19 (SESPA) and the moderate number of home deaths (related causes) of the order of 0.56 (p<0.05). 

4. DISCUSSION 
 
This study described and analyzed the main epidemiological characteristics of the 1,302 individuals who died of natural 
causes, in the municipalities of the metropolitan region of Belém and who were evaluated by the DVS for DO issuance, in 
the period between the 10th and 26th epidemiological week (SE) of the SARS-CoV-2 pandemic, showing an increase 
of 454% when compared to the same period of 2019. The Technical Report of the Federal Rural University of the Amazon 
(UFRA) evidenced that the death curve in the state reached its peak in the period from April 28 to May 1 (SE-18) [9]. 

The panel analysis of excess mortality from natural causes in Brazil in 2020, prepared by the National Council of State 
Health Secretaries (CONASS) [10] points to a proportional excess mortality of 23% in Brazil and 57% in Pará. A study 
conducted in Rio de Janeiro identified a 95% increase in deaths in households in April and May 2020, almost double the 
expected values [11]. This increase in deaths during the pandemic period did not happen only in Brazil. Countries in Latin 
America, and others such as Spain, Italy and the United States also have a large part of the deaths, mainly from COVID-
19, occurring outside of hospitals [12-14]. 

Study conducted in England and Wales highlighted that homes have become the common place to die and recorded 
that hospital and home deaths had an increase of more than 50% in the pandemic [15]. 

There is no single cause for the increase in deaths at home. Among the possible explanations are that they may be 
related to the overload of hospitals that send patients back home, still the fear of people to seek care in health services, 
due to the risk of becoming infected by the disease and also, a characteristic observed in some cases of patients 
with COVID-19 where sudden worsening occurs, causing rapid death [9]. 

The Transparency Portal also points out that mortality strikes differently in relation to color/race, being 3.4 times higher 
among black and mixed race people than among whites. 

This study identified that the deaths that had COVID-19 as the underlying cause also followed the same pattern of racial 
inequality in mortality. In this regard, studies conducted in the United Kingdom pointed out that racial disparity in COVID-
19 mortality is a present feature, identifying deaths in the non-white population with higher rates than in 
the white population [16]. 



 

 

In England and Wales, the odds of dying from COVID-19 for black men is 4.2 times higher than for white men. For black 
women, the difference is 4.3 times greater than for white women. The studies have not been able to assertively identify 
the reasons for this inequality. But they propose as possibilities: socioeconomic factors that lead to higher rates of 
exposure, reduced capacity for social distance, lower access to or quality of care, and also the possibility of the presence 
of higher rates of serious diseases among infected people [16]. 

This study corroborates the hypothesis of socioeconomic factors, since most of the individuals who died in the household 
had 1 to 3 years of education and the most frequent occupation was housewife. 

Regarding sex, male deaths accounted for 2.1 times the number of female deaths. This result is in agreement with an 
analysis of patients with COVID-19 who were treated at the Wuhan Union/China where it was concluded that although 
men and women have the same susceptibility, men with COVID-19 have a higher risk of worse outcomes and death, 
regardless of age, and the number of men was 2.4 times that of women in the deceased patients [17]. 

Still reflecting on the higher frequency of male patients, findings from studies aiming to describe patients hospitalized for 
SARS due to COVID-19 in Brazil, indicate that males are associated with progression to severe cases of the disease and 
death [18]. 

Among the deaths, 70.8% received no medical assistance. The accelerated progress of COVID-19 challenged the 
capacity of the single health system, in the state and municipal public networks, and also evidenced difficulties of private 
services that closed their doors when the beds were crowded. According to Khan et al. [19], the control of health care 
spending, the burden of non-communicable diseases, age profile of the population, greater capacity for medical care is 
directly related to lower mortality from COVID-19. 

Another important aspect to consider is that not all deaths at home were caused by COVID-19. In the metropolitan region 
of Belém it is a fact that there was a collapse of the public and private health system. In an interview, the state health 
secretary stated on April 24 that the Para health system was collapsing, as was the funeral system, both in the removal 
and release of bodies [20]. In this situation, the population had no alternatives in seeking care for their illnesses. 

There was still the orientation of the need for isolation and avoidance of crowds. In this sense, individuals 
with chronic diseases were not undergoing proper treatment due to the need for isolation, the fear of contamination or 
even the absence of health service, in a way that aggravated their health condition, suggesting that mortality is correlated 
with the burden of health care [9]. 

Among the deaths the highest proportion occurred in the 60+ age group, especially those over 80 years old. In the 
municipality of Rio de Janeiro, between March 6 and April 10, deaths from COVID-19 in the 60+ population accounted for 
73.9% of total deaths [21]. 

A study conducted in Peru found that elderly individuals, males aged 80 years and older, were affected 58 times more 
than males aged 0 to 9 years by the COVID-19 pandemic [22]. 

Similarly, England experienced the highest excess all-cause mortality compared to 2015 and 2016. Mortality was highest 
in the population over the age of 85. This rate being the highest observed in the last five years [23]. 

In the evaluation of the basic cause of deaths defined by the DVS, the first cause was acute myocardial infarction. In 
Brazil, according to a survey carried out by the SUS Department of Informatics (DATASUS), circulatory system diseases 
appear in first place. Of these, the most common are arterial, cerebrovascular and hypertensive, in addition to the Acute 
Myocardial Infarction (AMI) representing the first cause of deaths, in Pará, in 2019 was also the first cause of mortality by 
natural cause in the same period of analysis of this study . In Brazil, in 2019 AMI presented 131,130 cases, while in 2020 
until the month of June it presented 63,629 cases [24]. Thus, despite the pandemic due to COVID-19, the main cause of 
deaths in households was AMI, corroborating the national statistics. 

Studies point out that the pandemic caused less demand for health services in relation to cardiovascular diseases, and 
noticed a 50% reduction in hospitalizations and percutaneous procedures (AMI treatment). However, they pointed out that 
the patients, when they developed symptoms, did not seek medical help for fear of COVID-19 or because of crowding and 
lack of adequate care, influenced by the pandemic. Thus, it only reduced the diagnosis and treatment, especially of AMI, 
but the deaths from this cause continued to lead, as they also highlight that the incidence will be higher in 2020, compared 
to recent years, mainly due to lack of diagnosis and treatment [25-27]. 



 

 

The Chronic Non-Communicable Diseases (NCDs) have been highlighted as an alarming public health problem in the 
world scenario. This phenomenon is the result of population aging, which has changed the epidemiological profile of 
diseases, reducing infectious diseases and increasing chronic diseases. It affects, especially, the most vulnerable 
populations, such as those of medium and low income and education, due to greater exposure to risk factors or restricted 
access to information and health services. In this aspect, during the period evaluated, it was recognized as a factor 
contributing to the increase in deaths in households [28]. 

Considering that Covid-19 records were assigned to ISCDHP B34.2 (Coronavirus infection of unspecified location), this 
was the second cause of death in the period from March to June 2020 in the household, with predominance in the month 
of April. The Technical Note No. 05/DVS/SESPA published on April 04, 2020 guided about the impossibility of performing 
necropsy on a corpse due to the pandemic and replaced it by verbal autopsy. In cases with suspicion of COVID-19 
the collection of nasopharyngeal sample (swab) was performed post mortem, which should be performed preferably within 
the first 6 hours after death [29]. 

There are uncertainties about the real mortality rate of COVID-19 in Brazil in face of the high number of nonspecific 
underlying causes in death certificate  (149% when compared to 2019). The quality of information on causes of death 
is questioned, Garbage codes were prominent in the period of this study in household deaths. These terms should be 
avoided in the information as the underlying cause of death [30]. 

In the Protocol of investigation of deaths, seeking to improve the cause of death in Brazil, the MH guides on the need 
to investigate these deaths and reclassify the basic cause of death in at least 70% of them. In this sense the number of 
deaths by COVID-19 can increase, in the occurrence of the investigation [31]. 

The ill-defined causes are related to inequality in access and quality of medical care, i.e., it does not depend only on the 
physician, since factors such as insufficient clinical information contribute to this indicator, leading to reflection on the 
need for practices aimed at improving the health situation of the population at all times and even more in the occurrence 
of a pandemic and the importance of active and integrated health surveillance with other health sectors [32]. 

Countries with better economic infrastructure in vacant conditions fare well in this pandemic compared to less privileged 
countries. Policymakers at the international, regional, and governmental levels need to formulate policies to address this 
imbalance, because a collapse of the health system in one place will put all connected countries at risk. 

An increasing number of confirmed cases can overwhelm any health care system; therefore, all possible measures should 
be instituted to keep it down so that effective services can be provided to affected patients. Measures such as 
quarantine, isolations, travel restrictions can help keep mortality rates down. Overall, this pandemic, like any pandemic, 
exposes the gaps in existing systems and provides an opportunity to learn what measures have worked best and how to 
be prepared for new challenges. 

As a learning from this pandemic, among others, Mendonça et al. [33] suggest that Family Health Strategy, the practice 
of Primary Health Care (PHC) is absolutely central to the local response to COVID-19, thus avoiding an increase in the 
number of deaths at home 

Furthering this proposal, Medina et al. [7] discuss the continuity of the actions of PHC, including the use of technologies, 
such as telemedicine with the preparation of schedules, monitoring by traditional telephone or applications such 
as WhatsApp, responsive to the frequent demands of users for the renewal of prescriptions and the search for medicines, 
avoiding the need for them to go to the basic health units (BHU), as well as extending the duration of 
prescriptions and enabling home delivery of medicines by CHWs. 

 

5. CONCLUSION 
 
In this study it was possible to describe the profile of deaths that occurred at home, evaluated by the DVS in the 
metropolitan region of Belém, Pará. The predominance was male, over 60 years old and, among the basic causes defined 
in the DO, acute myocardial infarction, virus disease of NE location (COVID-19) and other respiratory disorders were 
highlighted. The nonspecific underlying causes that should be investigated were also highlighted. 

Although deaths at home were not directly caused by COVID-19, they were influenced by it due to the need to 
maintain social isolation. Individuals with chronic diseases may not have had the proper diaLgnosis and treatment for their 
disease. There is also the possibility that they sought service and were not able to get care in a timely manner. 



 

 

Thus, the surveillance of deaths in households is an indicator for the development of public policies to combat COVID-19, 
because we show that the increase is associated with the pandemic, such as lack of assistance and lack of control of the 
disease in the state and in the country. 

 
Limitation of the study 

The limitation of the study is inadequate data entry, which requires investigation for requalification of the underlying 
causes of death, which may change after investigation. 

 
 

REFERENCES 
 
 
[ 

[1] Velavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Heal 2020;25:278–80. 
https://doi.org/10.1111/tmi.13383. 

[2] Brasil. Coronavírus Brasil 2020. Minist Da Saude 2020. 

[3] SESPA. Monitoramento COVID-19 Pará. Secr Saúde Pública - Gov Do Pará 2020. 

[4] Santos Da Silva LL, Felipe A, Lima R, Polli DA, Fellipe P, Razia S, et al. Social distancing measures for tackling 
COVID-19 in Brazil: characterization and epidemiological analysis by state n.d. https://doi.org/10.1590/0102-
311X00185020. 

[5] ARPEN. Cartórios present an electronic platform that gathers deaths by COVID-19 - 02/04/2020 - ARPEN-SP 
2020. http://www.arpensp.org.br/?pG=X19leGliZV9ub3RpY2lhcw==&in=OTQxNTg= (accessed August 25, 2020). 

[6] Secretaria de Vigilância em Saúde. Serviço de verificação de óbito - Vigilância do Óbito. CGIAE - DASNT - 
SVS/MS 2020. 

[7] Medina MG, Giovanella L, Bousquat A, Mendonça MHM de, Aquino R. Atenção primária à saúde em tempos de 
COVID-19: o que fazer? Cad Saude Publica 2020. https://doi.org/10.1590/0102-311x00149720. 

[8] Planalto do brasil. LEI N
o
 12.527, DE 18 DE NOVEMBRO DE 2011 2011. 

http://www.planalto.gov.br/ccivil_03/_ato2011-2014/2011/lei/l12527.htm (accessed July 25, 2020). 

[9] Castro da Rocha JE, Nerino de Souza Júnior G, Rossy de Brito S, Ribeiro Carneiro Folador A, Rommel Ramos 
TJ, de Barros Braga M, et al. Redes neurais artificiais na previsão de contágio e óbitos por covid-19: um estudo noestado 
do pará, Brasil. Int J Dev Res 2020;10:35416–21. 

[10] CONASS CN de S de S. PAINEL CONASS | COVID-19. ConassOrgBr 2020. 
https://www.conass.org.br/painelconasscovid19/ (accessed September 11, 2020). 

[11] FIOCRUZ. Óbitos desassistidos no Rio de Janeiro. Análise do excesso de mortalidade e impacto da Covid-19. 
Obs COVID-19 Informação Para Ação 2020. 

[12] Mannucci E, Nreu B, Monami M. Factors associated with increased all-cause mortality during the COVID-19 
pandemic in Italy. Int J Infect Dis 2020;98:121–4. https://doi.org/10.1016/j.ijid.2020.06.077. 

[13] Weinberger DM, Chen J, Cohen T, Crawford FW, Mostashari F, Olson D, et al. Estimation of Excess Deaths 
Associated With the COVID-19 Pandemic in the United States, March to May 2020. JAMA Intern Med 2020;180:1336. 
https://doi.org/10.1001/jamainternmed.2020.3391. 

[14] CDC C for DC and P. Excess Deaths Associated with COVID-19. Natl Cent Heal Stat 2020. 
https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm (accessed October 6, 2020). 



 

 

[15] Bone AE, Finucane AM, Leniz J, Higginson IJ, Sleeman KE. Changing patterns of mortality during the COVID-19 
pandemic: Population-based modelling to understand palliative care implications. Palliat Med 2020:269216320944810. 
https://doi.org/10.1177/0269216320944810. 

[16] Klugman KP, Zewdu S, Mahon BE, Dowell SF, Srikantiah P, Laserson KF, et al. Younger ages at risk of Covid-19 
mortality in communities of color. Gates Open Res 2020;4:69. https://doi.org/10.12688/gatesopenres.13151.1. 

[17] Jin JM, Bai P, He W, Wu F, Liu XF, Han DM, et al. Gender Differences in Patients With COVID-19: Focus on 
Severity and Mortality. Front Public Heal 2020. https://doi.org/10.3389/fpubh.2020.00152. 

[18] Niquini RP, Lana RM, Pacheco AG, Cruz OG, Coelho FC, Carvalho LM, et al. SRAG por COVID-19 no Brasil: 
descrição e comparação de características demográficas e comorbidades com SRAG por influenza e com a população 
geral. Cad Saude Publica 2020;36. https://doi.org/10.1590/0102-311x00149420. 

[19] Khan JR, Awan N, Islam MM, Muurlink O. Healthcare Capacity, Health Expenditure, and Civil Society as 
Predictors of COVID-19 Case Fatalities: A Global Analysis. Front Public Heal 2020;8. 
https://doi.org/10.3389/fpubh.2020.00347. 

[20] Carneiro T. Em 24h, Pará registra 9,2% das mortes no Brasil; secretário fala em colapso na saúde e no sistema 
funerário. Globo 2020. 

[21] Cavalcante JR, Abreu A de JL de. COVID-19 no município do Rio de Janeiro: análise espacial da ocorrência dos 
primeiros casos e óbitos confirmados. Epidemiol e Serviços Saúde 2020;29. https://doi.org/10.5123/S1679-
49742020000300007. 

[22] Asfahan S, Shahul A, Chawla G, Dutt N, Niwas R, Gupta N. Early trends of socio-economic and health indicators 
influencing case fatality rate of COVID-19 pandemic. Monaldi Arch Chest Dis 2020;90. 
https://doi.org/10.4081/monaldi.2020.1388. 

[23] Sinnathamby MA, Whitaker H, Coughlan L, Lopez Bernal J, Ramsay M, Andrews N. All-cause excess mortality 
observed by age group and regions in the first wave of the COVID-19 pandemic in England. Eurosurveillance 2020;25. 
https://doi.org/10.2807/1560-7917.ES.2020.25.28.2001239. 

[24] Oliveira SG, Gotto JRF, Spaziani AO, Frota RS, Souza MAG, Freitas CJ, et al. Doenças do aparelho circulatório 
no Brasil de acordo com dados do Datasus: um estudo no período de 2013 a 2018. Brazilian J Heal Rev 2020;3:832–46. 
https://doi.org/10.34119/bjhrv3n1-066. 

[25] Romaguera R, Ribera A, Güell-Viaplana F, Tomás-Querol C, Muñoz-Camacho JF, Agudelo V. Reducción de los 
ingresos por infarto agudo de miocardio con elevación del segmento ST en Cataluña durante la pandemia de COVID-19. 
Rev Española Cardiol 2020;73:778–80. https://doi.org/10.1016/j.recesp.2020.06.001. 

[26] Guimarães RB, Falcão B, Costa RA, Lopes MACQ, Botelho RV, Petraco R, et al. Síndromes Coronarianas 
Agudas no Contexto Atual da Pandemia COVID-19. Arq Bras Cardiol 2020;114:1067–71. 
https://doi.org/10.36660/abc.20200358. 

[27] Rodríguez-Leor O, Cid-Álvarez B, Ojeda S, Martín-Moreiras J, Ramón Rumoroso J, López-Palop R, et al. 
Impacto de la pandemia de COVID-19 sobre la actividad asistencial en cardiología intervencionista en España. REC 
Interv Cardiol 2020. https://doi.org/10.24875/RECIC.M20000120. 

[28] Miranda GMD, Mendes A da CG, Silva ALA da. Population aging in Brazil: current and future social challenges 
and consequences. Rev Bras Geriatr e Gerontol 2016. https://doi.org/10.1590/1809-98232016019.150140. 

[29] SESPA. Nota Técnica No 05 DVS /SESPA – Manejo de Corpos no Contexto do Novo Coronavírus COVID-19 – 
04/04/2020. Belem: 2020. 

[30] Ishitani LH, Teixeira RA, Abreu DMX, Paixão LMMM, França EB. Qualidade da informação das estatísticas de 
mortalidade: Códigos garbage declarados como causas de morte em Belo Horizonte, 2011-2013. Rev Bras Epidemiol 
2017. https://doi.org/10.1590/1980-5497201700050004. 



 

 

[31] Brasil. Protocolo de investigação de óbitos com causas classificadas como códigos “garbage” - sessenta cidades 
do Brasil. Brasilia: 2020. 

[32] Bordoni LS, Ribeiro DAB, Bordoni PHC. Causa Indeterminada de Morte: Possíveis Determinantes e Implicações 
para a Medicina Legal da Ausência do  Serviço de Verificação de Óbitos. Brazilian J Forensic Sci Med Law Bioeth 
2017;6:500–21. https://doi.org/10.17063/bjfs6(4)y2017500. 

[33] Mendonça CS, Rosset I, Gonçalves MR, Molina Bastos CG, De Medeiros AF, Dias AV, et al. Resposta 
assistencial de um serviço docente assistencial de APS à pandemia da COVID-19. APS EM Rev 2020;2:33–7. 
https://doi.org/10.14295/aps.v2i1.63. 

 


