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Prevalence of COVID-19 in the population of the State of Rio 
Grande do Norte in 2020: aspects related to age group and 
comorbidities

Abstract

The aim of this study was to investigate the experience of the COVID-19 pandemic in the city of Natal, RN, considering 
the age group of patients affected by the disease and their possible comorbidities, through epidemiological indicators. 
Therefore, we took a retrospective approach of the numbers, highlighting the prevalence of COVID-19, from the 
confirmed cases in the year 2020 until the date of January 26, 2021. This is a study with a transversal methodology, 
of a qualitative and quantitative nature. Patient documents were sought in the Epidemiological Bulletin of the Public 
Health Secretariat (SESAP/RN), Central Laboratory (LACEN/RN), Kaggle - Coronavirus Brazil, Ministry of Health (MH) 
Department of Primary Care (DPC), National Registry of Health Facilities (NRHF), SUS Virtual Learning Environment at 
the Federal University of Rio Grande do Norte (AVASUS/UFRN), Google COVID-19 Community Mobility Reports, Inter-
American Development Bank (IDB) in the Coronavirus Impact Panel. In Brazil there are already more than 9,834,513 
confirmed cases and almost 239,245 thousand deaths (data collected until February 15, 2021) and in the state of 
Rio Grande do Norte (RN) there are 147,631 confirmed new cases and 3,381 deaths (data from February 15, 2021). 
The current scenario requires preventive actions of self-care and collective protection, so that, in this way, there is a 
reduction in the risks of the virus infecting people from the most vulnerable groups, but this requires the involvement 
of the mass population.

Palavras-chave: SARS-CoV-2. Public health. COVID-19. Pandemic.

INTRODUCTION

Acute Respiratory Syndrome (SARS) was first 
identified in November 2002 in Guangdong 
Province, southern China, where it infected 
more than 8,000 people with a fatality rate of 
7% and was only containable in July 20031. 
Almost eighteen years later, in March 2020, 

the world was alerted by the World Health 
Organization (WHO), about a pandemic on a 
global scale, caused by the disease known as 
COVID-19 (acronym for coronavirus disease 
2019). This virus, caused by a coronavirus, called 
new SARS-CoV-2, causes severe respiratory 
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infection in humans and can be fatal2,3.
The symptoms of COVID-19 are similar 

to those of other respiratory viruses, with the 
presence of fever, usually dry cough, fatigue and, 
in more severe cases (5%) dyspnea, pulmonary 
bleeding, severe lymphopenia, and kidney 
failure. In 80% of cases, symptoms are mild. Its 
diagnosis is made in symptomatic patients and 
it is confirmed with the investigation of the virus 
by polymerase chain reaction (PCR) through 
nasal a swab4.

Since its appearance, research involving 
a detailed characterization of mortality from 
COVID-19 has sought to contribute to the 
understanding of the role of the disease in 
the population in different locations in Brazil 
and the world, which contributed to adequate 
interventions in order to minimize and prevent 
problems involving this disease. However, 
the pandemine had a very significant impact, 
especially in countries that were already facing 
other problems related to health care. Thus, 
considering that Brazil is one of the countries 
with the most inequalities in the world, the 
COVID-19 pandemic has had a greater 
impact on the number of cases and deaths 
in the poorest regions, such as the North and 
Northeast regions, where we find a large part of 
the population living in poverty, unemployment 
and hunger.

With specific regard to the Northeast 
region, it is known that it is widely characterized 
as being one of the poorest regions in Brazil, 
representing 27% of the national population and 

presenting more than a third of all cases (34%) 
and deaths (32%) registered in the COVID-19 
pandemic in the country. Within this scenario, 
serological surveys at the national level showed 
a significant variability in the prevalence of SARS-
CoV-2 antibodies with extremely high rates in 
poorer municipalities/cities. Thus, considering 
this scenario, it is possible to say that the new 
coronavirus pandemic has been considered 
today as a challenge for public health at the 
national and international levels6.

When we launched our investigation into 
the state of Rio Grande do Norte (RN), which 
has a Territorial area of 52,809,602 km², a 
population estimated in the last census of 
3,168,027 people, and a population density 
of 59.99 inhab/km², and specifically at the city 
of Natal, which has approximately 885,000 
inhabitants, we came across numbers that 
caught our attention. Initially, we emphasize 
that the first death reported in the State of Rio 
Grande do Norte was a 61-year-old teacher. 
He had comorbidities with diabetes. On 
March 31, 2020, the municipal health secretary 
reported the second death caused by the new 
coronavirus, of a young person aged 23 years 
old7.

The objectives of this study were to explore 
the experience of the COVID-19 epidemic 
in the city of Natal, RN, in relation to age 
groups while associating the comorbidities that 
patients affected by this disease had, through 
the epidemiological indicators of the epidemic 
in that city.

MATERIALS AND METHODS

This research was carried out 
retrospectively to explain the prevalence of 
COVID-19 in the State of Rio Grande do 
Norte (RN) from confirmed cases in the year 
2020 until January 26, 2021. We carried out a 
cross-sectional, descriptive, and retrospective 

study, with an epidemiological, qualitative, 
and quantitative nature.

Patient documents were sought in the 
Epidemiological Bulletin of the Public Health 
Secretariat (SESAP/RN), Central Laboratory 
(LACEN/RN), Kaggle - Coronavirus Brazil, 



575

Mundo da Saúde 2021,45:573-581 e1061-2021

Ministry of Health (MH) Department of 
Primary Care (DPC), National Registry of 
Health Facilities (NRHF), SUS Virtual Learning 
Environment at the Federal University of Rio 
Grande do Norte (AVASUS/UFRN), Google 
COVID-19 Community Mobility Reports, 
Inter-American Development Bank (IDB) in 
the Coronavirus Impact Panel.

The epidemiological data obtained were 
obtained and filtered by accessing the 
platform of the Laboratory for Technological 

Innovation in Health (LTIH), Coronavirus/RN, 
held on January 27, 2021, and are available 
at: https://covid.LTIH.ufrn.br/. The variables 
examined in this study were: age group, 
comorbidities, and deaths. For data analysis, 
basic descriptive statistics were used, through 
absolute and/or relative frequencies.

As it is secondary data from a public 
domain database, it was not necessary to 
submit the study to the Research Ethics 
Committee (CEP).

RESULTS

As we can see in table 01, the age 
groups that presented the most cases of 
hospitalizations confirmed by COVID-19 in 
RN were those between 20 and 75 years old. 
Within this age group, we can discuss a little 
more about the number of deaths in RN. The 
number of confirmed cases by COVID-19 to 
date in this study was 73,681 females and 
63,630 males, totaling 137,311 confirmed 
cases. The data are available in table 1.

Even though the number of confirmed 
female cases is 15.7% higher than that of 
males, we can see that the number of deaths 
by COVID-19 was higher in males, as can be 
seen in table 2 below.

When we look at Figure 1 below, 
we can see that the percentage of post-
hospitalization deaths grew exponentially 
with increasing age, that is, the older the 
individual, the greater the probability of 

post-hospitalization death by COVID-19.
According to the date mentioned 

above, in the methodology of this research, 
which represents data collection, 136,741 
cases were confirmed for COVID-19. In 
this population, the main comorbidities 
presented were: 14.23% had heart problems 
(coronary heart disease, cerebrovascular 
disease, peripheral artery disease, rheumatic 
heart disease, heart disease, deep vein 
thrombosis, among others), 28.65% had 
diabetes, 0.55% were ex-smokers, 4.38% 
had some respiratory disease, 6.39% were 
obese, 5.29% had some chronic kidney 
disease, 0.18% had psychiatric problems, 
and 26.09% had heart disease (angina, 
coronary artery disease, cardiomyopathy, 
heart failure, acute coronary syndrome, 
cerebrovascular disease, among others). 
Data is available in Figure 2.
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Table 1 – Confirmed cases for COVID-19, according to 
the age group of the Rio Grande do Norte population, 
2021

Age Group Female Male Total

0 – 4 519 523 1.042
5 – 9 543 537 1.080
10 – 14 975 822 1.797
15 – 19 2.223 1.838 4.061
20 – 24 4.959 4.492 9.451
25 – 29 7.403 6.519 13.922
30 – 34 8.668 7.769 16.437
35 – 39 9.182 8.379 17.561
40 – 44 8.026 7.269 15.295
45 – 49 6.759 5.876 12.635
50 – 54 6.326 5.027 11.353
55 – 59 5.437 4.266 9.703
60 – 64 3.952 3.201 7.153
65 – 69 2.720 2.228 4.948
70 – 74 2.224 1.833 4.057
75 – 79 1.433 1.252 2.685
80 – 84 1.192 870 2.062
85 – 89 648 520 1.168
90 – 94 327 276 603
95 - 99 127 98 225
˃ 100 38 35 73
Total 73.681 63.630 137.311

 
Fonte: LAIS, 2021.

Table 2 – Confirmed deaths for COVID-19, according to 
the age group of the Rio Grande do Norte population, 
2021.

Age Group Female Male Total

0 – 4 5 3 8
5 – 9 1 2 3
10 – 14 0 2 2
15 – 19 4 1 5
20 – 24 12 9 21
25 – 29 9 14 23
30 – 34 18 28 46
35 – 39 31 36 67
40 – 44 41 63 104
45 – 49 37 73 110
50 – 54 61 103 164
55 – 59 91 167 258
60 – 64 115 149 264
65 – 69 133 180 313
70 – 74 193 254 447
75 – 79 184 214 398
80 – 84 197 217 414
85 – 89 151 140 291
90 – 94 96 89 185
95 - 99 39 37 76
˃ 100 7 13 20
Total 1.425 1.794 3.219

 
Fonte: LAIS, 2021.

Figure 1 – Confirmed deaths for COVID-19, according to the age group of the Rio Grande do Norte population, 2021.
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Figure 2 – Confirmed deaths for COVID-19, according to comorbidities of the Rio Grande do Norte population, 2021.

DISCUSSION

The authors Chang et al.8 and Jackson et 
al.9, announced through their research that 
the greatest number of those infected with 
COVID-19 was concentrated in the age group 
from 30 to 39 years, a finding that corroborates 
a study carried out in three hospitals in 
Beijing, where the mean age of patients was 
34 years. This observation, regarding the age 
group, added to several factors, such as the 
possibility of asymptomatic infections, high 
transmissibility, the lack of vaccine, and lack 
of evidence of drug therapy efficacy are 
factors that have guided decision-making to 
minimize the spread of virus.

Also in relation to age group, it was 
observed that individuals aged between 0 
and 9 years old had the lowest frequency 
of cases, similar to a study that analyzed 
the regional panorama of China and also, 
separately, of two cities: Huabei and Wuhan. 
According to the literature, children are less 
susceptible to infection by COVID-19. This 
lower susceptibility can be justified for several 
reasons, from the reduction of activities 
outside the home environment, such as less 
time outdoors and less traveling10.

Analyzing the work of Batista et al.11, the 
number of reported deaths is practically 
similar, but as the age group increases, 
the cases of COVID-19 also increase; 
consequently, among the elderly, the 
lethality of the virus is higher, this because 
the patient's immune system is weakened by 
the high viral load. Also in this study, it was 
concluded that most patients who died from 
COVID-19 were aged over 60 years old and 
had black or brown skin color.

According to Maciel et al.12, a survey 
carried out in hospitals in the state of Espírito 
Santo until May 14, 2020, shows that of the 
889 people hospitalized with COVID-19, 
220 died. Of this total, the largest number 
of hospitalized people who died were over 
50 years of age. This study demonstrates 
that disease lethality is closely linked to 
comorbidities, as the study suggests that 
regardless of whether it is a public or private 
hospital, the data are similar when compared.

Up to the date of collection, the lethality 
rate in young Potigues people from 0 to 
19 years old was 0.51%, the lethality rate 
in adults between 20 and 59 years old 
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was 0.75%, while the elderly had a higher 
rate when compared with the others. Thus, 
elderly people over 60 years of age had an 
infection rate of 10.49%. This same group 
increases six-fold in confirmed deaths. During 
this period of the research, 107,783 people 
were tested in the LACEN/RN laboratory. 
Of this total, 67,197 tested negative and 
40,586 were diagnosed with the presence of 
infection caused by the new coronavirus.

Malta et al.2 revealed in their studies that 
data collected throughout Brazil showed 
that 45,161 individuals from the Brazilian 
population were smokers. The study 
highlights that of the people interviewed, 
about 34% of them increased their cigarette 
consumption, reaching up to 10 cigarettes 
a day. This increase may be related to 
social isolation protocols proposed by 
epidemiological surveillance. This is because, 
since the beginning of the pandemic, nicotine 
consumption has tripled, and this increase 
may be directly related to the deterioration 
of mental health in these people. During this 
same period, there were also manifestations 
of anxiety, depression, and insomnia, which 
were significant contributors to the increase 
in nicotine consumption13,14. This finding 
is important because, in agreement with 
the literature, the symptoms presented by 
COVID-19 can worsen when the patient is 
a smoker or when there is a pre-existence 
of other diseases, such as diabetes mellitus, 
hypertension, obesity, among others. This 
may corroborate the outcomes of death12.

Frequently, the presence of CVD 
(Cardiovascular Diseases) also accentuates 
the lethal potential of COVID-19. Notably, 
it is one of the main drivers of severity and 
admission to ICUs (Intensive Care Units) 
causing complications and the need for 
invasive procedures. Concomitantly, other 
studies have shown that patients with CVD 
or risk factors for CVD tend to suffer greater 
damage and worse outcomes over the 
course of the disease. These same studies 

highlight that the increased length of hospital 
stay with the need for invasive procedures 
increases the risk of infections related to 
healthcare, sepsis, and worsening of the 
clinical condition15,16.

Thus, as noted in different studies, the 
existence of comorbidities proved to be one 
of the factors with the greatest effect on the 
occurrence of deaths due to COVID-19. This 
presence of comorbidities maximizes the risk 
of death by 10.44 times more compared to 
individuals who do not have comorbidities. 
Although the fatality rate for COVID-19 is 
lower than that observed in disease epidemics 
caused by other coronaviruses, such as SARS 
and MERS, it is possible to observe a high 
lethality rate in specific population groups. 
In this context, when analyzing only the data 
on deaths due to COVID-19, a search in the 
specialized literature showed that 31.5% of 
the cases found were older than 60 years old 
and/or had comorbidities. Considering all the 
data, it was observed that the highest risk of 
death from COVID-19 was found in elderly 
individuals, especially those aged over 80 
years old, and patients with comorbidities18.

When analyzing the distribution of cases 
of the disease and deaths by age group, in 
Brazil and in the world, it is observed that 
there is a higher incidence of the disease 
in the adult population; however, the 
lethality is higher in the elderly population. 
The presence of associated comorbidities 
significantly contributes to the expansion of 
this rate, and in Brazil it appears that 69.3% 
of deaths occurred in individuals over 60 
years of age, and of these, 64% had at least 
one risk factor. A situation similar to this has 
already been reported by patients infected 
with the Severe Acute Respiratory Syndrome 
coronavirus (SARS-CoV) and by the Middle 
East Respiratory Syndrome coronavirus 
(MERS-CoV)19.

Another important finding of the present 
study is the higher incidence and mortality 
by COVID-19 among elderly people in 
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the poorest states of Brazil. There are 
several variables that make the low-income 
population more prone to infection by the 
new Coronavirus. Examples are: the use 
of public transport, the largest number 
of residents per household, lack of basic 
sanitation, and the difficulty of the elderly 
and their families to maintain social isolation 
without significant loss of income or work20.

When comparing patients who developed 
severe acute respiratory syndrome (SARS) as 
a result of COVID-19 with patients who did 
not, it is observed that the elderly are also 
the majority. Furthermore, there were more 
deaths in patients with moderate or severe 
SARS21.

A large study of 1099 patients with 
COVID-19 in China showed that among the 
173 who developed severe disease, 23.7% 
had hypertension, 16.2% had diabetes 
mellitus, 5.8% had coronary heart disease, 
and 2.3% had cerebrovascular disease23. 
Another study in the same country showed 
that out of 140 patients admitted to a hospital 
and were diagnosed with COVID-19, 30% 
had hypertension and 12% had diabetes24.

In Brazil, since the beginning of the 
pandemic, it has been observed that elderly 
individuals represent the highest percentage 
among deaths by COVID-19. Moreover, they 
have higher accumulated mortality rates than 
those found in the general population. The 
influence of contextual sociodemographic 
factors related to race and income on 
mortality rates from COVID-19 in the elderly 
population was also observed19.

It is worth noting that having chronic 
diseases is known to confer a greater risk of 
organ failure and, in this case, diabetes and 
hypertension may not appear as independent 
predictors because the mediator between 
these chronic diseases and mortality, which 
would be organ failure, might stand out in 

the statistical analyses, underestimating the 
real effect of these pathologies25.

A study published by the Chinese Centers 
for Disease Control and Prevention, with data 
from 44,672 confirmed cases of COVID-19, 
reported a mortality rate of 2.3%. The most 
frequent comorbidities in patients who 
died were hypertension, diabetes mellitus, 
cardiovascular disease, and being aged over 
70 years old26.

The Brazilian Society of Endocrinology 
and Metabology27 states that people with 
diabetes possibly do not have an increased 
risk of contracting the new coronavirus, but, 
once infected, they have a greater chance 
of serious complications from COVID-19, 
including the risk of death; this is possible 
for both type 1 (DM1) and type 2 (DM2) 
diabetes.

Zhu et al.28 and Zhang et al.24 state that 
type 2 DM (diabetes mellitus) provokes a 
deregulated immune response and reduces 
the functions of neutrophils, macrophages, 
and lymphocytes, which causes damage 
to the humoral immune system and an 
increase in susceptibility of diabetic people 
to infectious diseases. Such immunological 
alterations are also responsible for the 
increased severity of COVID-19 in patients.

Some individuals are more likely to 
develop a more serious infection with 
COVID-19. Within this group are elderly 
patients, those with important chronic 
diseases, such as diabetes mellitus, systemic 
arterial hypertension, pulmonary disease, 
heart disease, as well as those with chronic 
kidney disease (CKD) stand out29.

Although the impact of COVID-19 
infection in patients with CKD (chronic 
kidney disease) has not yet been widely 
studied, innate and adaptive immunities are 
diminished in people with CKD, and are 
further reduced as the disease progresses29.
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CONCLUSION

The current scenario requires preventive 
actions of self-care and collective protection. 
So that, in this way, there is a reduction in 
the risks of the virus infecting people from the 
most vulnerable groups, but for that, the mass 
population needs to be involved. Emphasis 
is also given to government responsibilities, 
so that they offer the populational support 
for actions to prevent and fight COVID-19. 
Therefore, the State must be more committed 
to the population, especially the most 
vulnerable. In a critical situation, such as 
the current pandemic, the government 
needs, among other measures, to embrace 
its population, because it is a disease that 
affects not only those at risk, but the entire 
community. Therefore, offering support to 
the population is essential.

Through the results of this study, the 

occurrence of a progression in the number of 
cases is noticeable with a prevalence among 
the economically active age group and the 
largest number of deaths occurring among 
the elderly. Therefore, preventive care is an 
essential measure to try to control the number 
of cases and deaths from COVID-19. Since 
there is no treatment for this disease and 
the vaccination process in Brazil, especially, 
proceeds at a slow pace, the importance of 
further research on this topic is emphasized 
so that there is the capacity for increasingly 
robust and consistent data, to help fight the 
pandemic.

Thus, it is necessary to increasingly 
emphasize prophylatic measures to prevent 
the contagion of the new coronavirus, such 
as the proper use of masks, hand washing, 
and social distancing.
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