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Abstract 
Objective: To analyze factors associated with the deaths of individuals hospitalized with COVID-19 in the state of 

Espírito Santo, Brazil. Methods: This was a cross-sectional study using secondary data. Logistic regression models were 
used to estimate crude and adjusted odds ratios (OR). Results: As at May 14, 2020, 200 individuals had been discharged 
and 220 had died. Of the total number of people studied, 57.1% were male, 46.4% were >60 years old, 57.9% were cases 
notified by a private institution, and 61.7% had >1 comorbidity. In the adjusted analysis, hospital mortality was higher 
for the 51-60 age group (OR=4.33 – 95%CI 1.50;12.46), the over 60 age group (OR=11.84 – 95%CI 4.31;32.54), cases 
notified by public institutions (OR=8.23 – 95%CI 4.84;13.99) and cases with a greater number of comorbidities (two 
[OR=2.74 – 95%CI 1.40;5.34] and three [OR=2.90 – 95%CI 1.07;7.81]). Conclusion: Higher mortality was found in 
older individuals, those with comorbidities and users of public hospitals.
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Introduction

Given the speed with which coronavirus infection 
spreads and its tragic consequences, the COVID-19 
pandemic has affected people’s lives and exposed health 
system weaknesses worldwide, especially in Brazil. As 
at May 31st 2020, 514,849 COVID-19 cases and 29,314 
COVID-19 deaths had been notified nationally, of which 
13,690 cases and 604 deaths corresponded to the state 
of Espírito Santo.1,2 The state’s first case was recorded in 
February 2020.

Defined by the 1988 Constitution, the Brazilian 
National Health System (SUS) was founded based on the 
principles of Social Participation, Universality, Integrality 
and Equity with regard to Brazilian citizens’ access to 
health services. These are humanistic principles, based 
on the values of Democratic Rule of Law. In the factual 
world, however, the reality faced involves Public Health 
underfunding, together with public resources being 
transferred to the private sector, which, in turn, seeks to 
make profit and consequently results in socioeconomic 
restriction/exclusion.³

Community health agents are part of a 
multiprofessional team, live in the area 
where they work and form the main link 
between the population and the Family 
Health Strategy.
In pandemic situations, countries with universal 

health systems should present better results, reflected 
in fewer people being infected and dying. However, in 
Canada and the United Kingdom, which have universal 
health systems, the pandemic has not affected the entire 
population in the same way, and social inequality has 
shown itself to be a factor more preponderant than 
universality. In Wales, for example, the COVID-19 
mortality rate in its poorest socioeconomic areas has 
reached 44.6 deaths per 100,000 inhabitants, almost 
double the rate for the least poorest area, where the 
mortality rate has reached 23.2/100,000 inhab.4

One of the markers of inequality is the proportional 
distribution of people who use the so-called 
Supplementary Health system, which in Brazil includes 
private system hospital health insurance plans. The 
distinction between SUS users and Supplementary Health 
system users has been marked by social class, age and 
health status. According to the most recent World Health 

Survey (WHS), conducted in 2003 with a sample of five 
thousand people aged 18 or over, 24.0% of interviewers 
had private health insurance and this was associated 
with the number of durable goods and age, education 
level, having formal employment and reporting good 
self-rated health. The WHS also revealed that these 
individuals heave better health status and use health 
services more, when compared to the population with 
no health insurance coverage.5

The National Supplementary Health Agency (ANS) 
has monitored this form of coverage in Brazil since 2000. 
The data for the year 2019 show that in Espírito Santo 
1,112,525 people had private health insurance.

The objective of this investigation was to analyze 
factors associated with deaths of individuals with 
COVID-19 in public and private hospitals in the state of 
Espírito Santo, Brazil.

Methods

A cross-sectional study was conducted with people 
with laboratory-confirmed SARS-CoV-2 infection which 
resulted in them being hospitalized in public and private 
hospitals in the state of Espírito Santo, whereby the 
hospitalization outcome was either discharge or death.

The state of Espírito Santo is located in the 
Southeastern region of Brazil. In 2019 it had a population 
of 4,018,650 inhab., with a monthly per capita household 
income of BRL 1,477.00 and a human development index 
of 0.740 (2010).6,7 

Also in 2019, 1,112,525 people resident in Espírito 
Santo, i.e. around 27.7% of the state’s population, had 
private health insurance, according to population 
estimates produced by the Brazilian Institute of 
Geography and Statistics (IBGE).8 According to data 
held by the Brazilian National Health Establishment 
Registry, in April 2020, Espírito Santo had 223 health 
establishments with inpatient facilities, 85 of which 
belonged to the Brazilian National Health System (SUS).9

The study included all people hospitalized with 
COVID-19 in the state’s public and private hospitals whose 
hospitalization outcome was either discharge or death 
as at May 14th 2020. Thirty-two hospitalized individuals 
were excluded from the analysis because there was no 
information on case outcome.

The data we used were provided by the Inter-
Institutional Epidemiological Studies Center (NIEE), 
created with the aim of supporting government actions 
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in response to the COVID-19 emergency.2 Coordinated by 
the Jones dos Santos Neves Institute of the Espírito Santo 
State Economy and Planning Department, the NIEE 
comprises representatives of the State Health Department, 
the Espírito Santo Military Fire Brigade and the Federal 
University of Espírito Santo Laboratory of Epidemiology. 

The sociodemographic variables analyzed were: sex 
(male; female); age (in years: up to 30; 31-40; 41-50; 51-
60; over 60); race/skin color (black/brown; non-black/
brown); and municipality of residence (Greater Vitória 
region; interior region of the state). The Greater Vitória 
region is comprised of 7 municipalities: Vitória (state 
capital), Vila Velha, Serra, Cariacica, Fundão, Guarapari 
and Viana. The state’s remaining 71 municipalities were 
grouped into the ‘interior’ category.

An assessment was made of the presence (no; yes) of 
diseases/health conditions possibly associated with case 
outcome: lung diseases; heart diseases; kidney diseases; 
hepatitis; diabetes mellitus; immune system diseases; 
human immunodeficiency virus (HIV) infection; 
neoplasms; tobacco use disorder; bariatric surgery; 
obesity; tuberculosis; and chronic neurological diseases. 
The ‘number of comorbidities’ variable was included, 
stratified between 0 and 4 or more comorbidities present 
in each case.

Given the study’s interest in the nature of the service 
where cases were hospitalized, the ‘case notifying 
institution’ (public; private) variable was also included. 
Private and charitable institutions were categorized as 
‘private notifying institutions’, while emergency health 
centers and public hospitals were categorized as ‘public 
notifying institutions’.

The variable defined as the study outcome, described 
at the beginning of this Methods section, had two 
categories: hospital ‘discharge’ and COVID-19 ‘death’.

Descriptive statistical analyses expressed in 
percentages were performed on categorical variables, the 
‘age’ variable was expressed by calculating the average 
value and standard deviation and possible association 
between the variables studied and the outcome – 
discharge or death – was verified using Pearson’s chi 
square test; Student’s t-test was used for the ‘age’ variable. 
Following this crude and adjusted odds ratios (OR) 
were calculated as were their 95% confidence intervals 
(95%CI) using the logistic regression model. All variables 
with a significance level of up to 10% were included in the 
model. Two adjusted models were built: model A, which 
included the ‘notifying institution’ variable, and model 

B, which did not include this variable, because it was 
considered to be a possible confounding variable when 
analyzing the ‘death’ or ‘discharge’ outcome. The study 
adopted a 5% significance level. 

Considering the sample size, the 1:1 ratio between the 
‘discharge’ or ‘death’ outcome for hospitalized people, 
and 20% difference in the occurrence of the outcome 
between the two groups and use of a 5% significance 
level, statistical power of 98% was calculated for the 
associations studied.

The data analysis was performed using the Statistical 
Package for the Social Sciences (SPSS), version 20.0.

The study project was submitted to the Federal 
University of Espírito Santo Health Sciences Center 
Research Ethics Committee (CEP/CCS/UFES) and approved 
as per Opinion No. 3.908.434, issued on May 20th 2020. As 
it is a study based on secondary data, signature of a Free 
and Informed Consent form was not required.

Results

As at May 14th 2020, 889 people with confirmed 
diagnosis of COVID-19 had been admitted to hospital 
in Espírito Santo 889. The first hospitalization occurred 
on February 26th and the first death on March 20th. The 
data on hospitalization in the state’s public and private 
hospitals due to COVID-19 are shown in Figure 1. The 
study analyzed people whose outcomes had occurred by 
May 14th 2020: 200 people had been discharged from 
hospital and 220 had died.

Table 1 shows the profile of the people who were 
hospitalized: 57.1% were male, 46.4% were over 60 
years old and 81.7% lived in the Greater Vitória region. 
Information on race/skin color was missing for 33.5% 
of those hospitalized with COVID-19, 57.9% were 
notified by private institutions and 61.7% had at least 
one comorbidity.

Factors associated with death were found to be (i) 
older age group, (ii) being notified by a public institution, 
(iii) number of comorbidities and (iv) existence of 
some specific diseases/health conditions (heart, kidney, 
hepatitis, diabetes mellitus, immune system, HIV 
infection, neoplasms, tobacco use disorder, chronic 
neurological diseases).

Average age of those who were discharged was 47.4 
years (SD=18.8), while average age of those who died was 
66.5 years (SD=17.2) (Student’s t-test; p=0.001). There 
were more elderly people in the ‘death’ group (Figure 2).
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Table 2 shows statistically significant association 
between notifying institution, age group and diverse 
comorbidities: individuals notified by public institutions 
were older (over 60 years old) and had more comorbidities.

Crude and adjusted odds ratios (OR) were calculated 
using logistic regression, considering inclusion (model 
A) or non-inclusion (model B) of the ‘notifying 
institution’ variable. The results of these calculations 
are shown in Table 3. 

In model A, which included the ‘notifying institution’ 
variable, association was found between the 51-60 age 
group (OR=4.33 – 95%CI 1.50;12.46), the over 60 age 
group (OR=11.84 – 95%CI 4.31;32.54), notification 
by a public institution (OR=8.23 – 95%CI 4.84;13.99) 
and number of comorbidities (two [OR=2.74 – 95%CI 
1.40;5.34] and three [OR=2.90 – 95%CI 1.07;7.81]). In 
model B, which did not include the ‘notifying institution’ 
variable, risk between age groups decreased, while  
significant association remained with the 51-60 age 
group (OR=3.90 – 95%CI 1.49;10.18) and the >60 age 
group (OR=9.67 – 95%CI 3.87;24.16). As for the number 
of comorbidities, risk increased when there were two 
(OR=2.85 – 95%CI 1.55;5.22;), three (OR=4.87 – 95%CI 
1.97;12.03) and four or more comorbidities (OR=4.71 – 
95%CI 1.19;18.63), suggesting a change in effect (in model 
A) because of the inclusion of this intermediate variable.

Discussion

In Espírito Santo, people hospitalized with COVID-19 
and whose hospitalization outcome had been defined 
as at May 14th 2020, were for the most part male, over 
50 years old, resident in the Greater Vitória region, 
hospitalized in private institutions and had at least one 

associated disease/health condition. On the other hand, 
deaths were more frequent in public institutions.

This study has limitations inherent to the use of 
secondary data, which are dependent on the quality of 
the records made by the notifying institutions. There may 
also be some degree of residual confounding, arising 
from limited or missing data/variables: e.g. inexistence 
of records on ‘time elapsed until health service accessed’. 
Notwithstanding, it is important to highlight that all 
hospitalized COVID-19 cases in the period considered were 
included, and that the study outcome, death or discharge, 
is robust and very unlikely to have classification errors. 

Adjusted logistic regression model A revealed that 
people admitted to public hospitals were over 8 times 
more at risk of dying, when compared to those admitted 
to private hospitals. With regard to model B, which did 
not include the ‘notifying institution’ variable, it can 
be seen that there was indeed increased association 
between comorbidities and death, as also reported by 
other studies.10,11

It can be seen that it was not the fact of being 
hospitalized in a public or private institution that 
determined the ‘death’ outcome but rather health status 
prior to being admitted to hospital, including comorbidities 
associated with COVID-19, such as tobacco use disorder, 
diabetes mellitus, hypertension and obesity, among 
others.12,13 Tobacco use disorder, for instance, as a behavior 
recognized as being more prevalent among the low-income 
Brazilian population,14 was found to be more prevalent in 
individuals notified by public institutions. It is possible that 
tobacco use disorder may contribute to worse COVID-19 
progression, given that besides harm to the lungs the habit 
of smoking is associated with cardiovascular disease, 
including predisposition to thrombosis.15

Hospitalized individuals
N=889

Discharge
N=200

Discharge
N=200

Infirmary
N=197

Intensive Therapy 
Unit (ITU)

N=197

Deaths
N=220

Death
N=220

No information 
N=32

Figure 1– Flowchart of people hospitalized due to COVID-19 and definition of ‘discharge’ and ‘death’ outcome 
groups, Espírito Santo, March 1st to May 14th 2020
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Table 1– Distribution of the characteristics of people hospitalized due to COVID-19 and association with the 
‘discharge’ and ‘death’ outcome groups (n=440), March 1st to May 14th 2020, Espírito Santo

to be continue

Variable
Totala ‘Discharge’ group ‘Death’ group p-valueb

n % n % n %  
Sex

Female 180 42.9 82 45.6 98 54.4 0.463

Male 240 57.1 118 49.2 122 50.8

Age group (years)
≤30 40 9.5 33 82.5 7 17.5 0.001
31-40 44 10.5 36 81.8 8 18.2

41-50 58 13.8 38 65.5 20 34.5

51-60 83 19.8 42 50.6 41 49.4

>60 195 46.4 51 26.2 144 73.8

Race/skin color
Black/brown 158 37.6 63 39.9 95 60.1 0.509

Non-black/brown 121 28.8 53 43.8 68 56.2  

No information 141 33.5
Municipality of residence

Greater Vitória region 343 81.7 165 48.1 178 51.9 0.674

Interior 77 18.3 35 45.5 42 54.5  

Notifying institution
Public 175 41.7 35 20.0 140 80.0 0.001
Private 243 57.9 165 67.9 78 32.1  

Lung diseases
Yes 35 8.3 12 34.3 23 65.7 0.094

No 381 90.7 187 49.1 194 50.9  

Heart diseases
Yes 188 44.8 66 35.1 122 64.9 0.001
No 227 54.0 134 59.0 93 41.0  

Kidney diseases
Yes 19 4.5 3 15.8 16 84.2 0.004
No 396 94.3 196 49.5 200 50.5  

Hepatitis
Yes 7 1.7 – 0.0 7 100.0 0.011
No 408 97.1 198 48.5 210 51.5  

Diabetes mellitus
Yes 101 24.0 33 32.7 68 67.3 0.001
No 314 74.8 166 52.9 148 47.1  

Immune system diseases
Yes 14 3.3 2 14.3 12 85.7 0.010
No 401 95.5 197 49.1 204 50.9  

HIVc

Yes 4 1.0 – 0.0 4 100.0 0.054
No 411 97.9 199 48.4 212 51.6  
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Table 1– Distribution of the characteristics of people hospitalized due to COVID-19 and association with the 
‘discharge’ and ‘death’ outcome groups (n=440), March 1st to May 14th 2020, Espírito Santo

continuation

Variable
Totala ‘Discharge’ group ‘Death’ group p-valueb

n % n % n %  
Neoplasms

Yes 15 3.6 2 13.3 13 86.7 0.006
No 401 95.5 197 49.1 204 50.9

Tobacco use disorder
Yes 28 6.7 8 28.6 20 71.4 0.032
No 386 91.9 191 49.5 195 50.5  

Bariatric surgery
Yes 2 0.5 1 50.0 1 50.0 0.945

No 408 97.1 194 47.5 214 52.5  

Obesity
Yes 36 8.6 12 33.3 24 66.7 0.073

No 374 89.0 183 48.9 191 51.1  

Tuberculosis
Yes 1 0.2 1 100.0 – – 0.296

No 415 98.8 198 47.7 217 52.3  

Chronic neurological diseases
Yes 18 4.3 2 11.1 16 88.9 0.001
No 398 94.8 197 49.5 201 50.5

Number of comorbidities
0 161 38.3 108 67.1 53 32.9 0.001
1 111 26.4 54 48.6 57 51.4

2 93 22.1 27 29.0 66 71.0

3 39 9.3 8 20.5 31 79.5

≥4 16 3.9 3 18.8 13 81.2
a) The total may not be equal to 100% due to missing data 
b) Pearson’s chi-square test p-value.
c) HIV: human immunodeficiency virus).

Likewise, a higher number of comorbidities and 
greater average age was found in cases cared for by public 
institutions who died. If it is reasonable to assume that 
presence of a higher number of comorbidities among 
people whose average age is older, it must also be 
questioned whether individuals using public services 
did in fact arrive there in a worse state of health, and 
whether comorbidity prevention and control in public 
institutions are less adequate. From this point of view, the 
conclusion is reached that the SUS, with its far-reaching 
Primary Health Care network, has a fundamental role to 
play in the prevention and control of these diseases.16,17

In December 2019, some 156 million Brazilians 
(nothing less than 75% of the country’s population of 208 
million) depended on the Primary Health Care network. 

In the country’s Northeastern region, this coverage 
accounted for 48 million (85%) of the region’s 57 million 
inhabitants.18 These data, in themselves, corroborate the 
magnitude of the poor Brazilian population, considering 
that the middle and upper classes either have health 
insurance or pay directly for private health services. It 
is however important to recognize that all Brazilians 
use the SUS to some extent, some exclusively, others to 
complement their private health insurance.19

In view of these data and the results of this study, it is 
important to highlight the impact of health inequalities 
on more vulnerable people, who have greater difficulty in 
perceiving the importance of self-care, access to health 
services and access to higher complexity levels of SUS 
services as their right. 
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Figure 2– Box-plot graph of the ‘age’ variable of people hospitalized due to COVID-19, by ‘discharge’ and ‘death’ 
outcome groups (N=420), Espírito Santo, March 1st to May 14th 2020

Moreover, the comorbidities revealed by the COVID-19 
deaths deepen even more the huge divide between rich 
and poor and realizing health as a right of all people. 
Socioeconomic inequalities generate profound impacts 
on social structure. The state of Espírito Santo, when it 
was at the peak of its urbanization process, in the period 
covering the late 1970s and the early 1980s, suffered from 
the absence of social policies and adequate territorial/
urban planning. According to Lira & Monteiro,20 
these would be some of the possible determining 
factors of the serious socioeconomic problems found, 
especially within cities: irregular land use, increased 
unemployment and inefficiency of the basic health and 
education services provided to a rapidly growing urban 
population in that period. The urbanization process in 
Espírito Santo indicates that some of its nuances favor 
the concatenation of processes and factors that worsen 
territorial inequality, urban degradation and quality of 
life and health in the city. 

In Brazil, access to a quality, comprehensive and 
equitable Public Health service is constitutionally 
recognized and guaranteed as a Universal Right. 
Notwithstanding, other conditions such as funding cuts 
of BRL 1.7 billion between 2014 and 2015, made worse 
by Constitutional Amendment No. 95, published in 2016, 

which established, among other measures, an upper 
limit for public expenditure on health, imply evident 
restrictions to the SUS being able to carry out its regular 
activities,21 hampering even more an adequate response 
to the pandemic, especially when the health system is 
required by Public Opinion to act as a protagonist, as the 
only system effectively committed to the constitutional 
guarantee of the Right to Health. Within an iniquitous 
social context and phenomenon such as this, the 
existence of the SUS is a determining factor to the 
extent that, by minimizing health risks, it can avoid 
a proportionally greater impact and, in an extreme 
situation, the extinction of groups that are socially more 
vulnerable. At this time of the health emergency caused 
by COVID-19, the SUS should be the object of reflection 
by society in defense of its realignment with the spirit 
and the reasons why it was created through the 1988 
Constitution as one of the leading flagships of the New 
Democratic Republic.  

The pandemic emphasizes the need to create legal 
mechanisms, for full funding of the National Health 
System, so that the Brazilian Nation is better prepared 
for the next health crisis situations, foreseeable in an 
increasingly globalized world. Undoubtedly it is just a 
matter of time.
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Table 2– Distribution of the characteristics of people hospitalized due to COVID-19 and association with institution 
notifying cases with ‘discharge’ and ‘death’ outcomes (N=420), March 1st to May 14th 2020, Espírito Santo

Variable

Notifying institution

Public Private
p-valuea 

n % n %
Sex

Female 72 41.1 106 43.6 0.613

Male 103 58.9 137 56.4

Age group (years)
≤30 13 7.4 27 11.1 0.001
31-40 7 4.0 37 15.2

41-50 20 11.4 37 15.2

51-60 36 20.6 47 19.3

>60 99 56.6 95 39.1  

Race/skin color
Black/brown 90 60.4 67 52.3 0.177

Non-black/brown 59 39.6 61 47.7  

Municipality of residence
Greater Vitória region 143 81.7 199 81.9 0.963

Interior 32 18.3 44 18.1  

Lung diseases 21 12.1 14 5.8 0.024
Heart diseases 96 55.5 90 37.5 0.001
Kidney diseases 13 7.5 6 2.5 0.017
Hepatitis 7 4.0 – 0.0 0.002
Diabetes mellitus 55 31.8 44 18.3 0.002
Immune system diseases 10 5.7 3 1.3 0.010
HIVb 3 1.7 1 0.4 0.177

Neoplasms 4 2.3 11 4.6 0.220

Tobacco use disorder 21 12.2 7 2.9 0.001
Bariatric surgery 1 0.6 1 0.4 0.833

Obesity 15 8.6 20 8.5 0.979

Tuberculosis 1 0.6 – 0.0 0.240

Chronic neurological diseases 3 1.7 15 6.3 0.026
Number of comorbidities

0 53 30.3 108 44.4 0.001
1 39 22.3 72 29.6

2 47 26.9 46 18.9

3 26 14.9 11 4.5

≥4 10 5.7 6 2.5
a) Pearson’s chi-square test p-value. 
b) HIV: human immunodeficiency virus).
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Neoplasms 6.28 1.40;28.17
Tobacco use disorder 2.45 1.05;5.69
Chronic neurological diseases 7.84 1.78;34.55
Number of comorbidities

0 1.00   1.00   

1 2.15 1.31;3.53 1.70 0.92;3.16 1.42 0.82;2.46

2 4.98 2.86;8.68 2.74 1.40;5.34 2.85 1.55;5.22
3 7.90 3.40;18.36 2.90 1.07;7.81 4.87 1.97;12.03
≥4 10.19 2.16;48.17 4.13 0.88;19.39 4.71 1.19;18.63

a) All variables with p>0.10 included.
b) ‘Notifying institution’ variable not included.
c) 95%CI: 95% confidence interval.
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