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The burden of disease due to COVID-19 in Florianópolis, Santa 
Catarina, Brazil, over a one-year period

Abstract  COVID-19 has had a powerful impact 
on society with high rates of morbidity and mor-
tality. The use of an epidemiological indicator that 
estimates the burden of a disease by aggregating 
early mortality and non-fatal cases in a single 
measure has the potential to assist in the planning 
of more appropriate actions at different levels of 
health care. The scope of this article is to estimate 
the burden of disease due to COVID-19 in Flo-
rianópolis/SC from April 2020 through March 
2021. An ecological study was carried out with 
data from notification and deaths by COVID-19 
in the period of 12 months. The burden indica-
tor called Disability-Adjusted Life Years (DALY) 
was used, obtained by adding the Years of Life 
Lost (YLL) to the Years of healthy life lost due 
to disability (YLD). A total of 78,907 confirmed 
COVID-19 cases were included. Of these, 763 died 
during the period under study. Overall, 4,496.9 
DALYs were estimated, namely a rate of 883.8 
DALYs per 100,000 inhabitants. In males, there 
were 2,693.1 DALYs, a rate of 1,098.0 DALYs per 
100,000 males. In women, there were 1,803.8 DA-
LYs, a rate of 684.4 DALYs per100,000 women. 
The age group most affected in both sexes was 60 
to 69 years. The burden of COVID-19 was high in 
the city studied. The highest rates were in females 
and in the 60-69 age group.
Key words Burden of disease, Years of life adjust-
ed by disability, COVID-19
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Introduction

The coronavirus is a zoonotic virus, with the 
ability to infect several animals, as well as hu-
mans through aerosols spread in the air1-3. The 
coronavirus disease 19, or COVID-19 caused 
by SARS-CoV-2, emerged at the end of 2019 in 
China1-5 and generates an infection that involves 
a receptor on the surface of the host’s cell mem-
brane. Human-to-human transmission occurs 
mainly via aerosols in close contact with infected 
and non-infected people3-6. However, transmissi-
bility is not limited to the respiratory tract and 
the virus has high transmissibility during the 
asymptomatic and mild symptoms period of the 
disease6.

It is a viral infection that has the respiratory 
system as its main target and has generated the 
current pandemic, with high rates of morbidity 
and mortality4,5. Named severe acute respiratory 
syndrome coronavirus type 2 (SARS-CoV-2) by 
the World Health Organization, it represents an 
important public health problem, with social and 
economic impact, given the high transmissibility, 
spreading in a scale of geometric progression and 
presenting asymptomatic to severe symptoms, 
with fatal outcome in a considerable number of 
inpatients7,8. 

On April 1, 2020, 1 million cases were con-
firmed worldwide with deaths reaching 50,000 
patients9. On January 1, 2022, more than 289 
million cases were reported worldwide, with the 
United States of America being the country with 
the highest number (54,859,966), followed by 
India (42,889,132) and Brazil (22,291,507). Un-
til December 2021, more than 5.4 million deaths 
were reported worldwide, and Brazil ranked 
second with 619,105 deaths10. In relation to the 
State of Santa Catarina, during the same period, 
2,559,036 cases11,12 and 20,064 deaths13 were no-
tified.

The magnitude of this public health prob-
lem allows calculating the burden of disease due 
to COVID-19 and to review its impact both in 
terms of early mortality and morbidity or the im-
pact on surviving cases, using the same indicator. 
In this way, the use of appropriate instruments 
for measuring the health-disease process allows 
public health agents to rationally use available 
resources, based on objective analyses, especially 
when epidemics such as COVID-19 occur14.

The concept of Global Burden of Disease 
(GBD)15 is based on the use of a new health in-
dicator called Disability-Adjusted Life Years 
(DALY). A DALY corresponds to one year of 

healthy life that is lost (YLL – Years of Life Lost) 
or lived with disability (YLD – Years Lived with 
Disability). This is an innovative indicator that 
seeks to simultaneously measure the impact of 
mortality and health problems that affect the 
quality of life of individuals. The indicator inno-
vated by incorporating the years lived with dis-
ability, configuring loss of quality of life. This in-
clusion in the indicator is relevant in at least two 
respects: first, because it brings to the debate the 
non-fatal consequences of the disease, so little 
measured and used as indicators of health needs. 
Second, because it applies to the identification 
of epidemiological and research priorities in the 
area of health, being able to subsidize the allo-
cation of resources, either in combination with 
previous information on the impact of interven-
tions, or as a denominator of cost-effectiveness 
analyzes oriented to the evaluation of the effi-
ciency of interventions in terms of the additional 
cost they entail per DALY prevented15.

There are still few studies on the burden of 
disease due to COVID-19 available in the litera-
ture. Population-based studies have been carried 
out in India16, Italy17, Germany18, Malta19, Iran20 
and Scotland21. No Brazilian population-based 
studies were found.

Therefore, the present study aimed to esti-
mate the burden of disease due to COVID-19 in 
the city of Florianópolis, Santa Catarina, from 
2020 April to 2021 March.

Methods

An epidemiological study with an ecological de-
sign was conducted, following the methodology 
proposed by Murray et al.15 in their study enti-
tled Global Burden of Disease (GBD) and in the 
Burden of Disease study in Brazil22. It was based 
on the database of confirmed COVID-19 (ICD 
10 B972) cases from 2020 April to 2021 March, 
totaling 12 months, using the Brazilian Notifiable 
Diseases Information System (Sistema Nacional 
de Agravos e Notificações – SINAN) for the cas-
es notified and Brazilian Mortality Information 
System (Sistema de Informações sobre Mortali-
dade – SIM) for mortality data, both concerning 
Florianópolis dwellers. 

The demographic characteristics of the esti-
mated resident population for the year 2020 were 
distributed by gender and age groups (< 9 years 
old, 10-14 years old, 15-19 years old, 20-29 years 
old, 30-39 years old, 40-49 years old, 50 - 59 years 
old, 60-69 years old, 70-79 years old, 80 years 
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old or older) according to the proportions of the 
2010 census23. 

DALYs were estimated by the sum of years of 
life lost (YLL – Years of Life Lost) and years of life 
with disability (YLD – Years of Life with Disabili-
ty)24-26. The GBD 2019 standard method was used 
to calculate the YLL. The cases of death according 
to age were multiplied by the standard normative 
life expectancy at each age. The normative stan-
dard life expectancy at birth was 73.5 years, 71.6 
years for men and 79 years for women26. The cal-
culation of the YLD was obtained by multiplying 
the weight of the disease by its duration, using in-
cident cases. In order to measure morbidity and 
mortality in the same way, disease burden studies 
provide for the definition of a measure that nu-
merically assigns a value to the time lived with 
a certain non-fatal condition. Thus, the weight 
for COVID-19 was 0.051 for mild or moderate 
cases, 0.133 for severe cases and 0.655 for critical 
cases16,18,27. The duration of illness considered for 
mild or moderate cases was 14 days (or 0.03 year) 
and for severe cases, 21 days (or 0.05 years) and 
critical cases, 32 days (or 0.08 years)18.

Data were organized in Microsoft Excel 
spreadsheets. The DALY, YLL and YLD rates 
were calculated per 100,000 inhabitants and dis-
tributed by gender and age groups in the studied 
period.

The present study was submitted and ap-
proved by the Research Ethics Committee of the 
Universidade do Sul de Santa Catarina under 
Opinion No. 5.035.3.23. 

Results

A total of 78,907 cases of COVID-19 confirmed 
in the city of Florianópolis from 2020 April 2020 
to 2021 March were included; out of this total 
52.9% were female (41,727) and 47.1% were male 
(37,180). A total of 763 patients died, 55.2% be-
ing men. The average age of death was 71.6 years 
(SD = 14.2).

The number of YLLs calculated was 4,285.5 
which generated a rate of 842.2 YLLs/100,000 in-
habitants. For males, 2,587.0 YLLs (60.4%) were 
estimated, with a rate of 1,054.8 YLLs/100,000 
males, while for females it was 1,698.5 YLLs 
(39.6%), which generated a rate of 644.4 
YLLs/100,000 women. 

Regarding age groups, in both genders, the 
age group from 60 to 69 years was the most af-
fected, with 5,483.5 YLLs/100,000 men and 
2,952.1 YLLs/100,000 women, followed by the 

50-59 age group with 3,055.7 YLLs/100,000 men 
and 1,514.9 YLLs/100,000 women as shown in 
Table 1.

In terms of morbidity, a total of 211.4 YLDs 
was estimated, which generated a rate of 41.5 
YLDs/100,000 inhabitants. For males, the total 
calculated was 106.1 YLDs (50.2%), generating 
a rate of 43.3 YLDs/100,000 males, while for fe-
males 105.3 YLDs (49.8%) were found, with a 
rate of 39.9 YLDs/100,000 women. Among men, 
the most affected age group was 80 years or old-
er, followed by the 70-79 age group, with 294.6 
and 148.9 YLDs/100,000 men in this group, re-
spectively. Among women the most affected 
age group was 80 years or more followed by the 
age group of 70 to 79 years with 136 and 79.2 
YLDs/100,000 women in this group, respectively, 
as shown in Table 1. 

In total, 4,496.9 DALYs were estimated, 
which generated a rate of 883.8 DALYs/100,000 
inhabitants. In males, the number of DALYs 
was 2,693.1 (44.6%) with a rate of 1,098.0 DA-
LYs/100,000 males, while in females, there were 
1,803.8 DALYs (55.3%), generating a rate of 684.4 
DALYs/100,000 women. Regarding age groups, 
among men, the most affected group was in the 
range of 60 to 69 years, with a rate of 5,581.9 DA-
LYs/100,000, followed by 50 to 59 years old, with 
3,113.1 DALYs/100,000 men in each age group 
mentioned. Among women, the most affected 
age group was in the range of 60 to 69 years, with 
3,022.3 DALYs/100,000, followed by 50 to 59 
years old seniors, with 1,562.0 DALYs/100,000 
women in each age group, as shown in Figure 1. 

Discussion

The present study estimated a rate of 883.8 DA-
LYs/100,000 inhabitants for COVID-19 in Flo-
rianópolis over a period of one year. The Bra-
zilian literature lacks local population data on 
the impact of COVID-19, which prevents any 
kind of direct comparison. For example, a 2009 
population-based study also estimated a rate of 
655.4 DALYs/100,000 inhabitants for AIDS in 
Florianópolis using the same method28. How-
ever, one study estimated the burden of disease 
attributable to SARS-CoV-2 infection among 
nursing professionals in Brazil. The adjusted rate 
per thousand professionals was 1,475.94 years for 
men and 674.23 years for women29. In an effort to 
contextualize the result of the present study, be-
fore the advent of COVID-19, the Burden of Dis-
ease Study in Brazil projecting for the year 2013, 
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showed that respiratory diseases were among 
the 20 main causes of morbidity and mortality, 
which corresponded to 12.6% of the total DALYs 
in this country30. 

Of the total estimated 4,496.9 DALYs due to 
COVID-19 in Florianópolis, 95.3% of the burden 
was due to fatal cases (4,285.5 YLLs) and 4.7% 
due to years lived with disability (211.4 YLDs). 
Recent studies had already registered this reali-
ty: in Germany 99.3%18, in India 99.2%16 and in 
Malta 95%19 of the burden was also represented 
by the YLL.

As observed at the beginning of the pan-
demic, mortality rates were higher in the elder-
ly, especially in those with comorbidities31. The 

present study maintained the pattern of most 
world studies, with deaths mainly in men over 
60 years of age, as observed in Germany18, Italy17, 
Uganda32, India33, Iran20 and a study that covered 
81 countries31. It differs only from the Brazilian 
study involving nurses, that mortality was earlier 
in women aged between 31-40 years29. This points 
to the elderly population as being more vulnera-
ble to the disease, especially in terms of mortali-
ty. Regarding the genders of the COVID-19 cases 
notified and reported in the present study, 52.9% 
were women, similar to the results of studies car-
ried out in Brazil29 and Germany18, different from 
India where men constituted the most notified 
cases16.

Figure 1. Distribution of DALY rates per 100,000 inhabitants, by gender and age group. Florianópolis, Santa 
Catarina, 2020-2021.

Source: Authors.
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Table 1. Distribution of YLLs and YLDs rates per 100,000 inhabitants, according to gender and age group. 
Florianópolis, Santa Catarina, 2020-2021.

Age group
Men Women 

YLL YLD YLL YLD
< 9 256.7 0.3 - 0.4 
10 to 14 - 8.2 - 7.6 
15 to 19 - 14.8 498.3 17.2 
20 to 29 173.9 28.4 186.2 33.7 
30 to 39 783.6 48.4 366.4 50.6 
40 to 49 1,298.7 52.8 794.9 45.9 
50 to 59 3,055.7 7.3 1,514.9 47.1 
60 to 69 5,483.5  98.5 2,952.1 70.2 
70 to 79 - 48.9 - 79.2 
80 + -  294.6 - 136.0 

Source: Authors.
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The characterization of the burden of dis-
ease is essential to provide support so that pub-
lic policies at the local level are reorganized in 
order to prevent events of greater impact, such 
as fatal cases. The results of the present study 
raise several questions concerning the burden 
of COVID-19, especially about the high impact 
of early mortality since the YLL component was 
responsible for 96.7% of the burden. An import-
ant issue to be highlighted is that in the review 
period of this study, the vaccination program 
against COVID-19 was started. Most likely, the 
disease burden indicator will be reduced from 
the implementation of mass vaccination. In Flo-
rianópolis vaccination started in 2021 January, 
therefore already in the last three months of 
the period under review. In 2021 January, 6,194 
vaccine doses were applied corresponding to a 
rate of 1,217.3/100,000 inhabitants11. In 2021 
February, 19,042 doses were applied, a rate of 
3,742.3/100,000 inhabitants, and in 2021 March, 
66,203 doses were applied, corresponding to 
a rate of 13,010.9/100,000 inhabitants11. Mass 
vaccination, with high coverage rates, reduces 
mortality, which is the basis of the YLL, precisely 
what generated the greatest burden in the munic-
ipality assessed.

The results of the present study ought to be 
interpreted with caution, since they were based 
on data of disease notification, which may un-
derestimate the disease impact. In addition to 
the possibility of underreporting known cases, 
the potential for many unknown cases to exist 
should be considered, since the mild form of the 
disease can be quite prevalent. In addition, by 
assuming the burden of disease concept pursu-
ant to the Global Burden of Disease (GBD)15, it 
is reasonable to consider how much the impact 
on different sectors of society, such as economy 

and education, among others, may not have been 
included in the burden that generated YLD. 

Furthermore, it is important to note that the 
parameters used to estimate the Years Lived with 
Disability (YLD) incorporated a certain tempo-
rality into their formula such as mild or moderate 
cases (14 days), severe cases (21 days) and critical 
cases (32 days). It would be important to con-
sider what has been called the long COVID-19. 
However there are still no parameters in the GDB 
standard model that include this longer-term ef-
fects of the disease, with a longer time or even a 
different weight, perhaps because it is still a new 
disease with long-term unknown repercussions 
or that are becoming noticeable only now. Cer-
tainly, the future inclusion of parameters that in-
clude the long-term repercussions of the disease 
will show a burden closer to reality. Wyper et al.27 
also argue along this line when discussing the im-
pact and the entire spectrum of sequelae of this 
disease, being still too early to be fully evaluated 
and should be incorporated to the indicators as 
soon as new robust evidence becomes available.

Finally, we believe in the potential of the study 
to help provide information on the impact of the 
disease at the local level, but also to advance un-
derstanding of the magnitude of the effects of 
COVID-19 on public health. It can contribute 
to the planning of actions to reduce the burden 
at different levels of health care, such as main-
taining vaccination incentive programs, health 
promotion actions and primary and secondary 
prevention of chronic diseases to reduce severe 
forms of COVID-19. New studies are needed to 
know the impact of these actions on early mor-
tality and disease morbidity.

It can be concluded about the high impact of 
COVID-19 in Florianópolis, fundamentally in 
terms of early mortality.
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